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2. WITHOUT-PROJECT CONDITIONS 
General 
 
Without-project conditions address an inventory of historic and existing conditions and a 
forecast of future without-project conditions.  The information presented under these baseline 
conditions will be used to formulate, evaluate and compare alternative measures that address 
study problems and opportunities.  The period of analysis for this study is 50 years in the 
future, and the base year is 2003.  The timeframe between 2003 and 2053 is used for baseline 
and alternative studies to allow for a consistent basis for comparison between no action and 
with-project conditions.  
 
Study Area Description 
 
The study area is located in Ventura County, California approximately 70 miles northwest of 
Los Angeles, and encompasses the area above and around Matilija Dam and Reservoir and 
downstream of the dam along Matilija Creek and the Ventura River to the Pacific Ocean.   
 

Ventura River Watershed 
 
The Ventura River Watershed, located in the western portion of Ventura County, comprises 
an area of approximately 223 square miles of which almost half is within the Los Padres 
National Forest. The Ventura River drains the coastal watershed and has several major 
tributaries including Matilija, North Fork Matilija, San Antonio, Coyote Creek and Cañada 
Larga.  Matilija Creek is one of the largest tributaries to the Ventura River.  The majority of 
the rivers in the system are natural bottom.   
 
The watershed topography is characterized by rugged mountains in the upper basins 
transitioning to relatively flat valleys in the lower downstream areas. Over 75 percent of the 
Ventura River Watershed is classified as rangeland covered with shrub and brush and 20 
percent of the basin is classified as forested. In general, the highest sediment-producing parts 
of the watershed are those covered in shrub and brush and are located in the upper parts of 
the watershed where slopes are greater and annual rainfall is larger.  

Nearly 45 percent of the watershed can be classified as mountainous, 40 percent as foothill, 
and 15 percent as valley area. The maximum elevation in the watershed is 5,457 feet above 
sea level in the Santa Ynez Mountains.   The major subwatersheds in the Ventura River 
Watershed are presented in the following table. 

 
Final Report – Without-Project Conditions – September 2004 2-1 
 



Matilija Dam Ecosystem Restoration Feasibility Study 
______________________________________________________________________________ 

 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-1: Study Area 
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Table 2-1: Major Sub-watersheds in the Ventura River Watershed 

 

Local Area Basin Name 

Drainage 
Area 
(sq. mi.) 

Max 
Length of 
Watershed 
(ft) 

Min Elev. 
of 
Watershed 
(ft) 

Max Elev of 
Watershed 
(ft) 

Mean 
Annual 
Precip.  (in)

Matilija at Matilija Dam 54.6 83,363 1009 5457 23.5
North Fork Ventura River – 
Matilija 16.2 40,554 1009 5007 22.1

Ventura River D/S of Willis 
Canyon 7.4 22,090 697 4279 20.2

Ventura River at Live Oak 
Creek 11.6 45,685 291 2310 17.8

San Antonio Creek 51.0 79,331 290 5411 18.3
Santa Ana Creek at Lake 
Casitas 9.5 38,211 529 4646 18.7

Coyote Creek above Lake 
Casitas 13.4 36,127 561 4770 21.1

Drainage area that includes 
Lake Casitas 15.3 31,470 515 2343 18.2

Ventura River area to Foster 
Park 9.3 25,313 196 1303 17.3

Cañada Larga area 19.3 50,752 196 2788 17.9
Lower Ventura River area 15.5 35,470 0 2118 16.9
Entire Ventura River Basin 223.1 0 5457 19.9
 

The Ventura Watershed lies within the western Transverse Ranges in California, an active 
tectonic region that contributes some if the highest sediment yields in the United States. The 
range is composed almost entirely of highly folded and faulted, unmetamorphosed marine 
sedimentary rocks of Cenozoic and late Mesozoic age, elevated out of the ocean primarily on 
the Santa Ynez fault along the northern base of the range.  Steep slopes in the upper portion 
of the watershed produce a large portion of sediment supplied to the Ventura River.  Mass 
wasting from erodible, colluvial soils on hillsides, including slides, slumps, debris flows and 
earthflows, is a common mechanism by which sediment i 
s transported to the river channels.   Sediment production in the area is also impacted by the 
occurrence of forest fires which clear the normally dense vegetation and greatly increase the 
erodibility of land surfaces. 
 
The average annual rainfall for each drainage basin is shown in Table 2-1 above.  In general, 
the higher elevations receive more rain.  The average annual rainfall for the drainage basin 
upstream of Matilija Dam is 23.9 inches per year while the average annual rainfall near the 
mouth of the Ventura River is approximately 16.9 inches per year.  The average for the entire 
watershed is approximately 20 inches per year.  There is extreme seasonal variation in the 
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rainfall and over 90 percent of the rainfall occurs between the months of November and 
April. 

Western Ventura County contains natural visual resources in the form of mountains, canyons, 
native vegetation, beaches, lakes, wetlands, rivers, and creeks.  Additionally, man-made 
visual features, such as parks, golf courses, harbors, homes, levees, oilfields, and other 
structures have contributed to the aesthetic quality of the county, both in positive and 
negative respects. 
 
Two reservoirs lie within the watershed, Lake Casitas and Matilija Reservoir.  Both 
reservoirs serve the purpose of water supply, though to a much lesser extent for the Matilija 
Reservoir.  Matilija Reservoir was also constructed for flood control function.  Casitas Dam 
is located on Coyote Creek about 2 miles upstream of the confluence of the creek with the 
Ventura River. 
 
There are four debris basins that collect sediment from drainages before entering the 
mainstem Ventura River.  McDonald and Dent Canyons basins are on direct tributaries of the 
Ventura River.  There is a basin on San Antonio Creek, and one on Stuart Canyon, a tributary 
to San Antonio Creek. 
 

Matilija Creek 
 
Matilija Creek drains steep foothills and mountains of the Santa Ynez Mountains as it flows 
to the Matilija Reservoir. This portion of the study area is within the Los Padres National 
Forest.  The steep slopes are characterized by dense vegetation on the north facing slopes and 
sparse vegetation on the south facing slopes.  The contributory sub-watershed to Matilija 
Creek is an area of about 55 square miles comprised in large part (90 percent) of the pristine 
Matilija Wilderness.  About 30 miles of the upper reaches of Matilija Creek and its tributaries 
are designated as Wild and Scenic Rivers.  About 10 percent of the contributory watershed is 
composed of relatively short streams that flow northward off the north slope of the Santa 
Ynez Mountains, and southeast draining Rattlesnake Canyon, which is about 1-½ miles long.  
About 2-½ square miles of the contributory watershed is semi-developed land with cabins 
and other residences.   
 
Upstream of the dam, Matilija Creek is a steep cobble bed stream that is well confined 
between canyon walls.  Matilija Creek gradually becomes less steep and experiences active 
channel migration as it cuts through the delta to reach Matilija Reservoir.  Study Reaches 8 
and 9 include a total of about 32 miles of channels.   The only studies that were conducted in 
Reach 9, in the Los Padres National Forest, were for steelhead habitat assessment, to 
investigate the general quality and extent of potential habitat if the dam is removed. This 
information is used in the Habitat Evaluation Procedure (HEP).  The studies identified about 
17.3 miles of channels that could become accessible to steelhead again if fish passage 
modifications were made to the Robles Diversion Dam and fish passage was restored at 
Matilija Dam. 
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Table 2-2:  Upper Matilija Creek Basin 
Channel Total Length (mi) Potential Accessible Habitat 

for Fish Passage (mi) 
Matilija Creek Main/Middle Fork 15 8.2 
Upper North Fork Matilija 10 4.9 
Murietta Creek 4 1.9 
Old Man Creek 3 2.3 
Total: 32 17.3 
 
 
Matilija Dam is located approximately 16 miles north of the coast on Matilija Creek, which 
flows downstream from the dam for approximately 0.6 miles before it joins with North Fork 
Matilija Creek and becomes the mainstem Ventura River.  Matilija Dam was constructed in 
1946-1947 by the Ventura County Watershed Protection District (VCWPD, formerly the 
Ventura County Flood Control District) to provide water storage for agricultural needs and 
for limited flood control. The structure is a concrete arch dam with an average height of 190 
feet and a crest length of 616 feet.  The structure is situated in a non-symmetric, wide U-
shaped canyon.  The streambed base is approximately 340 feet wide.  The Matilija Reservoir 
presently has between 20-35 acres of wetlands and up to 50 acres of open water habitat.  
These habitats support numerous species of vegetation and wildlife, some of which are non-
native.   
 
Matilija Dam is founded on the Matilija Formation, which is comprised by massive 
sandstone beds interbedded with thin, closely fractured sandstone beds and minor siltstone, 
mudstone and weak shale layers.  The Matilija Formation is very resistant, and forms steep 
slopes, strike ridges, and craggy topography.  Local relief can be up to many hundreds of 
feet.  Rockslides and landslides occur on very steep slopes.  Bedding plane failure can occur 
where shale partings are present and dip out of natural slopes and artificial cuts.  Matilija 
Dam lies in a seismically active area. 
 
While no major faults have been mapped within the reservoir and dam area (Dibblee, 1982), 
there are many faults close to the site.  The closest fault is the 90-mile long active Santa Ynez 
fault, which passes about two miles north of Matilija Dam and is the largest transverse fault 
west of the San Andreas Fault.  Rock falls, boulder rolls, and landslides can be triggered by 
moderate to strong earthquakes (Weber, et al., 1973).   
 
Downstream of the dam, Matilija Creek joins North Fork Matilija Creek to form the Ventura 
River.  The 1.5 miles immediately downstream of the dam is a very steep reach with mostly 
boulders as bed material.  
 

Lower North Fork of Matilija Creek 
 
The Lower North Fork of Matilija Creek, and Matilija Creek mainstem form the headwaters 
for the Ventura River.  This fork of Matilija Creek is located about 0.7 miles downstream of 
the dam and is about 12 miles long.  The north fork, in general, follows the alignment of 
Highway 33 as it winds into the Los Padres National Forest.  The downstream portion of the 
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north fork is a narrow riparian corridor.  About 4.3 miles from the confluence of the Matilija 
Creek mainstem, a road crosses at Wheeler Gorge Campground and obstructs fish passage.  
The Ventura River North Fork was initially excluded from the study area.  However, a 
steelhead habitat assessment was performed and was not included in the HEP analysis.  
 

Ventura River 
 
The Ventura River flows in a southerly direction through several constricting canyons and 
wider floodplain areas for a total of about 16 miles to the Ventura River Estuary and the 
Pacific Ocean.  The floodplain is seldom wider than 0.5 miles.  The estuary is approximately 
1.25 miles wide.  There are eight major bridge crossings between Matilija Dam and the 
ocean. 
 
The Robles Diversion Dam is located approximately 1.5 miles downstream of the Matilija 
Creek confluence on the Ventura River.  The Ventura River exits a steep canyon as it enters a 
wide depositional plain about a mile upstream from Robles Dam.  This dam diverts water 
from the Ventura River to Lake Casitas via the 4.5 miles-long Robles-Casitas Diversion 
Conduit. 
 
From Robles Diversion Dam to the confluence with San Antonio Creek, the Ventura River is 
a slightly sinuous braided stream that experiences active channel migration.  From San 
Antonio Creek until the estuary, the river is relatively more confined and has fewer channels. 
 
The Ventura River Estuary begins about 0.6 miles from the Pacific Ocean, where tidal 
influence begins.  The estuary, encompassing an area of approximately 100 acres, provides a 
diverse mix of habitats including freshwater marsh, salt marsh, and riparian.    The estuary is 
protected from tidal action by a sand bar during seasons of low flow.  The sand bar is 
removed when high flows pass through the estuary and then is created again by the supply of 
sand from littoral transport.  Coastal processes influenced by the study area extend from 
Point Conception to Point Mugu.   
 
There are three major levees along the Ventura River.  The most upstream levee is near the 
Santa Ana Bridge. It protects the Live Oak community along the west bank.  The Casitas 
Springs Levee is along the east bank and protects the town of Casitas Springs.  The Ventura 
Levee is along the east bank and protects the City of Ventura. 
 

Population and Land Use Characteristics 
 
Ventura County covers approximately 2,010 square miles and is 90 percent rural.  The Los 
Padres National Forest covers about half of the county.  Ventura County supports slow 
growth and has therefore protected large areas from future development.  The larger urban 
areas within the Ventura River Watershed include the City of Ojai, southeast of Matilija 
Creek, and the City of Ventura in the lower reaches of the Ventura River.  Most of the land in 
the Ventura River Valley is privately owned.  The land-use designations in the developed 
areas vary widely from rural to residential to industrial.  Human-impacted areas include 
activities related to grazing and livestock, agriculture, oil production, and recreation.  Little, 
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if any, development is expected over the lifetime of the project in the Matilija Creek 
watershed. 

 
 
 

Figure 2-2: Land Use 
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Although much of the watershed is undeveloped, pockets of urbanized areas are found 
throughout the middle and lower watershed, particularly the cities of Ojai and Ventura.  The 
bulk of the watershed falls within unincorporated Ventura County and includes the 
communities of Casitas Springs, Foster Park, Oak View, Valley Vista, Mira Monte, Meiners 
Oaks, Upper Ojai and Live Oak Acres.   
 
Other jurisdictions in the watershed include the Los Padres National Forest, Casitas 
Municipal Water District (CMWD), Teague Memorial Area, Ojai Area Plan (74,000 acres of 
unincorporated portions of Ojai and Ventura River Valleys), and the Ventura County Fire 
Protection Department.  The river and floodplain at the mouth are owned by the state and the 
City of Ventura.  The Ventura County Watershed Protection District holds flowage 
easements along portions of the Ventura River. 
 
The General Plans of the region indicate few planned residential or commercial areas in the 
immediate vicinity of Matilija Creek and the Ventura River; therefore, little change in 
population or housing is expected in the immediate vicinity of Matilija Creek or the Ventura 
River.  
 
Build-out of the residentially designated areas in the City of Ojai General Plan and the 
residential areas in the Meiners Oaks, Mira Monte, Oak View and Live Oak Acres 
communities in the Ojai Valley Area Plan could occur during the life of the project.  
Residential build-out is likely to occur in Casitas Springs.  Some mobile home parks are 
likely to be replaced (with multiple-family dwellings at the Las Encinas Mobile Home Park, 
and industrial development at the Magnolia Mobile Home Park). 
 
The City of Ventura Downtown Specific Plan is scheduled to improve the areas adjacent to 
the lower reaches of the Ventura River through upgrading of existing uses or replacement of 
existing uses with more attractive, more space-efficient land uses.   
 
The 2002 estimate of the Ventura County population is over 780,000.  The Southern 
California Association of Governments estimates that the City of Ojai will grow by 1,500 
people by the year 2025 and that the population of the City of Ventura will increase by 
27,000 by the year 2025. 
 

Recreation 
 
There are many outdoor recreational pursuits available within and adjacent to the study area.  
Most recreation access at Matilija Creek is in the upper portions of the watershed several 
miles above Matilija Dam within the Los Padres National Forest.  The U.S. Forest Service 
manages the national forest.  The access point for trails in the Matilija watershed lead to the 
Matilija Wilderness area and into the larger Los Padres National Forest.  For the current and 
future without-project conditions, it is assumed that recreational opportunities would not be 
available around Matilija Dam.  The dam would continue to act as a barrier to the linkage of 
existing trails in the national forest and the Ventura River Valley. 
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The Ojai Valley Trail runs the length of the Ventura River Valley and follows the abandoned 
Southern Pacific right-of-way along the west side of State Route 33 from Ojai to the northern 
end of Foster Park.   The trail serves bicyclists, equestrians and pedestrians in the watershed. 
The equestrian trail terminates at Foster Park, but a bike and pedestrian trail continues 
downstream along the estuary to the mouth of the Ventura River and south along the 
shoreline.  Damage to this path has occurred in recent years due to the receding shoreline in 
the area and additional exposure to wave erosion during storm events.  The reduction in 
sediment transport from the Ventura River Watershed to the coastal area, due to the 
construction of Matilija and Casitas Dams, are one of the primary causes of the localized 
shore erosion. 
 
The Ojai Valley Land Conservancy has several multi-use trails on their property adjacent to 
the Ventura River.  Some trails start in the Meiner’s Oaks area and crosses the river and 
heads west.  CMWD owns and operates the Casitas Lake Recreation Area.  Body-contact 
water recreation is prohibited, but boating, camping, and fishing are allowed.  The average 
daily recreational visitor usage in the mid-1990s was almost 3,000.  80 percent of the 
shoreline is closed to the public.  Ventura County operates Foster Park, which provides day 
use and camping facilities.  Emma Wood State Beach, the Ventura River Group Camp and 
the City of Ventura’s Seaside Wilderness Park are located adjacent to the estuary.  
Birdwatchers and others enjoy the use of the Ventura River Estuary.  The adjacent shoreline 
area is heavily used by residents and tourists and is a large source of income for the local 
community.  Surfer’s Point is a popular local surf spot. 
 
The recreation features in the watershed are not anticipated to change for the future without-
project condition.   Opportunities for enhancement of existing recreation facilities, 
particularly linking existing trails, were investigated as part of this feasibility study. 
 

Study Reaches 
 
Matilija Creek and the Ventura River were divided into a total of nine sub-reaches for this 
study. The reaches were used to identify physical changes along the river, such as different 
slopes or channel widths; manmade features, such as bridge crossings, dams or levees; or 
significant habitat changes, such as the Ventura River and the estuary.  The reaches are used 
extensively for the hydrologic, hydraulic and sediment transport studies, and the 
environmental Habitat Evaluation Procedure (HEP).    General features by reach are 
presented in Table 2-3. 
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Figure 2-3: Study Reaches 
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Table 2-3 – Major Reaches of Matilija Creek and the Ventura River 

Rch 
# 

Reach Boundaries River 
Mile 

Geomorphic Description Slope 
(%) 

Avg. Chnl 
Width (ft) 

Physical Structures/Nearby 
Communities 

Tributaries 

9    Matilija Creek
Headwaters/Tributaries  

30-18.1 Includes Upper North Fork Matilija Creek, Murrieta Creek, 
Old Man Creek, and Matilija Creek above Old Man 
confluence.  Entire area is within the Los Padres National 
Forest 

<100  Upper North
Fork, Murrieta, 
Old Man, Upper 
Matilija 

8     Matilija Creek Mainstem 18.1–
17.5 

From “Upstream Channel” area to Old Man Creek 
confluence, above historic Matilija Dam Reservoir limits. 

800  

7b “Delta” and “Upstream 
Channel” areas of sediment 
deposition  

17.5–
16.8 

Upstream from “Reservoir area” characterized by silty sands 
and coarse gravels and cobbles for the “Delta” and coarse 
sediments in upstream.  About 3.8 MCY of deposition. 

    1100 Max
(700-800 
Avg) 

7a Matilija “Reservoir” area  16.8–
16.5 

From Dam to the upstream end of Reservoir influence. 
Mostly clays and silts, totaling 2.1 MCY. 

   350- 850 

6b Downstream of Matilija Dam 
to North Fork Matilija Creek 
and Kennedy Canyon  

16.5–15 Narrow, steep and sinuous bedrock canyon reach with 
perched <300 ft wide alluvial terrace (RM 16.5-16); opens to 
narrow linear valley (RM 16-15); alluvial fans and low 
alluvial terraces flank channel. 

>2 100 Matilja Dam (RM 6.46); Matilija 
Road Bridge (RM 15.9) 

North Fork 
Matilija Creek  
(RM 15.8) 

6a Kennedy Canyon to Robles 
Dam 

15-14.2 Wide river channel and valley (1650 ft); channel slope 
changes significantly relative to Reach 6b 

2-1.5    200

5 Robles Dam to Meiners Oaks  14.2–
12.3 

Depositional reach where valley widens  1.5-1.3 200-400 Robles Diversion Dam (RM 14.2)  

4 Meiners Oaks to San Antonio 
Creek  

12.3–7.9    Braided channel Baldwin Road Bridge (RM 11.3); 
Santa Ana Bridge (RM 9.4); Live 
Oak Levee (RM 10.3-9.4) 

San Antonio 
Creek Tributary 
(RM 7.9) 

3 San Antonia Creek to Foster 
Park  

7.9–6.1 Relatively more confined less braided channel 1-0.6 200 Casitas Springs Levee (RM 7.9-
6.8); Foster Park Diversion 
Structure (RM 6.3) 

 

2 Foster Park to the Estuary 6.1–0.6 Estuary periodically flushed by floods  Widens 
rapidly at 
RM 2.5 

2 Bridge Crossings: Casitas Vista 
Road (RM 5.95), Shell Road (RM 
3.2).  Upper terminus of Ventura 
River Levee (RM 2.4)  

Cañada Larga 
Tributary (RM 
4.6) 

1 Estuary to Mouth of Ventura 
River  

0.6–0.0 Temporary channel naturally cut through sand delta   3 Bridge Crossings:  Main St. (RM 
0.6), Highway 101 (RM 0.45), 
Southern Pacific Railroad (RM 
0.2).  Beginning of Ventura River 
Levee (RM 0) 
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Historic Watershed Use 
 
Agricultural, industrial, and urban development of the Ventura River Watershed has 
degraded the natural environment by adding system-wide stresses such as increased point 
and non-point pollution, loss of habitat, groundwater depletion, increased water use, 
over-harvesting of wildlife, invasion of exotic plants and wildlife, and structural 
alterations of waterways (Chubb, 1997; Moore, 1980; CRWQCB-LA, 2002; Capelli, 
1999). Throughout the Ventura River system, flood control and other waterway 
alterations have reduced riparian and coastal habitat, altered stream flows, limited access 
of species (such as the steelhead) to critical habitat, and altered the sediment transport of 
the rivers and the coastline.  Existing wetlands and riparian habitats have been degraded 
in quality by fragmentation, water quality degradation, and introduction of exotic plants 
and wildlife.  The remaining coastal and riparian habitat is extremely valuable, especially 
as habitat for a variety of fish and wildlife and for several federal and state-listed 
threatened and endangered species. 
 
The plight of the endangered southern steelhead trout is representative of the ecosystem 
degradation of the Ventura River Watershed. A 1946 California Department of Fish and 
Game (CDFG) report stated that the Matilija Creek system supported a minimum of 
2,000 to 2,500 fish in normal years, and this represented approximately half of the total 
run in the Ventura River system.  The historical (pre-dam) estimates of steelhead 
population made by CDFG personnel are based on direct, historic observations, 
according to a National Marine Fisheries Service (NMFS – NOAA Fisheries) 2003 
Biological Opinion for the Robles Diversion Fish Passage Facility.  About half of the 
primary spawning and rearing habitat in the Ventura River Watershed is located in the 
upper reaches of Matilija Creek, upstream of the Matilija Dam, thereby making it 
inaccessible to steelhead (Chubb, 1997).  
 
The NMFS estimated that the current Ventura River steelhead run size is less than 200 
adults (Busby et al. 1996).  This is the most recent estimate of the Ventura River 
steelhead population.  However, in light of the continued pressures exerted upon the 
population and the paucity of recent sightings in the drainage, NOAA Fisheries fears the 
Ventura River steelhead population is likely less than 100 adult individuals at the current 
time.  

 
Historical accounts do not differentiate between steelhead and rainbow trout, creating 
difficulty in determining the extent and magnitude of early anadromous runs. Newspaper 
articles of the late 1800s repeatedly mention the large angler catches from throughout 
much of the length of the mainstem Ventura River. River flows were apparently adequate 
to support both resident and anadromous fish throughout most of the Ventura River 
reaches except during drought years.  Approximately half of the river basin perennial and 
seasonal flowing streams may have once supported anadromous steelhead. 
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Figure 2-4 - Fishermen with Steelhead: Upper Ventura River , circa 1920 

 
Chumash Indians have inhabited the Ventura River basin for over 4,000 years.  The 
Chumash were hunter-gatherer-fisher people and likely had minimal impact on the 
landscape and resources.  Several large villages were located in the lower coastal portion 
of the watershed.  The primary use of the upper watershed was in dispersed hunting and 
fishing camps.  Prior to the late 1700s, Chumash were known to burn sage scrub and 
grasslands but not chaparral.  It is thought that some of the fires would have escaped into 
chaparral, perhaps altering vegetation patterns and fire intensities or intervals. 
 
Cattle grazing and vineyard productions were the most noticeable alterations associated 
with the Spanish missions in the 1700s and the Spanish rancheros in the early 1800s.  
Vineyards and intensive farming rapidly spread throughout the lower Ventura River 
basin.  During this period, grazing may have been heavy within portions of the watershed 
reducing grassland fuel loads.  With the decline of the Chumash population, prescribed 
burning was no longer practiced.  Historical accounts of 1793 describe chaparral stands 
as continuous, heavy, and decadent.  It is not clear how fire patterns were affected during 
this period. 
 
Homesteading began in earnest in the late 1800s, as did small hard rock mining 
operations and oil exploration.  Grazing may have declined around the turn of the 
century, which may have contributed to fuels build up and later major fires.  During this 
period, ranches and small communities began to divert surface waters from the mainstem 
Ventura River.  As the number and volumes of these diversions increased, impacts on 
steelhead increased by reducing available instream water and habitat and by the high 
mortality of young fish diverted into unscreened water conveyance systems.  Aquatic 
vegetation was impacted in the 1920s during the development of oilfields through 
discharge of oilfield wastes into the river. 
 
As more people migrated into the area and populations grew, over-fishing became a 
problem.  Steelhead were likely taken as bycatch in commercial seining operations within 
the ocean and the lagoon (Ventura Free Press, 1876).  Recreational and subsidence 
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fishing also had a noticeable impact; local newspaper accounts boasted about the taking 
of “trout” in a couple hours of fishing (Ventura Free Press, February 9, 1878).  Matilija 
Creek and other easily accessible drainages were the first to suffer the consequences of 
severe over fishing. 
 
Increasing agricultural and municipal water demands expanded water diversions and 
changes to surface water supply became evident in the 1940s.  Many water diversions 
were impediments to upstream and downstream fish migration.  Most water diversions 
were unscreened, causing a loss of countless steelhead juveniles and smolts.  From the 
few accounts that are available, steelhead appeared to begin their most precipitous 
decline in the late 1950s. The Matilija Dam, completed in 1948, with the Robles 
Diversion Dam and Casitas Dam completed in 1958, effectively cut-off steelhead access 
to greater than 50 percent of their historical spawning habitat. These dams also captured 
much of the supply of sand and gravels, beginning a process that has drastically altered 
downstream channels, floodplains, and the coastline. 
 
Road building, maintenance, and use has also had an effect on stream corridors. Many of 
the present day access roads were built around the turn of the century. Highway 33 was 
constructed in the 1930s. Lengthy highway sections run parallel and impinge upon the 
North Fork Matilija Creek corridor, greatly influencing riparian habitat, the floodplain, 
channel morphology, and water quality. 
 
During the 1950s, the area’s principal economic development centered around 
agriculture, oil and gas production, commercial, service and recreational activities.  The 
agricultural industry included both irrigated and dry farming.  Oranges, lemons, walnuts, 
avocados, deciduous fruits, irrigated hay and pasture, and vegetables were the principal 
irrigated crops.  Dry farmed crops included hay, barley, beans, nuts, deciduous fruits and 
grapes.  Three major and several minor oilfields were in production. 
 
Southern Pacific Milling sand and gravel operations in the floodplain were initiated 
during the 1960s.  Between 1962 and 1964, the 101 Freeway was constructed across the 
Ventura River delta between the Southern Pacific Railroad tracks and Main Street 
Bridge.  Construction of the 101 Freeway subjected the area to increasing pressures from 
urbanization, although the river and the Ventura River levee, constructed by the Corps in 
the lower 2.6 miles of river in 1948, acted as a relatively stable urban-rural boundary. 
 
Cultural Resources 
 
Cultural resources studies were conducted for the study area extending one mile on either 
side of the Ventura River, one mile on either side of Matilija Creek and from the coast at 
Ventura to approximately 3.5 miles upstream of Matilija Dam.  Investigations included a 
search of existing records and literature and a field survey of portions of the study area. 
 
A records and literature search of the study area was conducted through the South Central 
Coastal Information Center (SCCIC) at California State University, Fullerton.  The 
records search indicated that over 121 cultural resources field studies have been 
conducted within the study area.  Previous surveys cover approximately 15-20 percent of 
 
Final Report – Without-Project Conditions – September 2004 2-14 
 



Matilija Dam Ecosystem Restoration Feasibility Study 
______________________________________________________________________________ 

the study area.  No surveys or historic resources have been previously recorded at, or 
within, the Matilija Dam basin.  
 
Twenty-five prehistoric archeological sites are known to be present within the study area 
boundary.  Four isolated artifacts have also been recorded.  These sites include village 
and small campsites, shell midden, and other resource-processing sites.  The artifactual 
and ecofactual materials contained within the archeological deposit of these sites are a 
record of Chumash prehistory.  Presumably, some of the sites contain information that 
would contribute to the understanding of regional prehistory and are therefore eligible for 
listing on the National Register of Historic Places (NHRP).  Many of the sites found in 
the records search may no longer be in existence.  Recent development may have 
obliterated, or to some degree disturbed, some of them. 
 
The record search revealed the presence of 21 historic archeological sites.  These include 
features such as the ruins of the Mission Period San Miguel Chapel, remains of historic 
adobes, and other miscellaneous evidence of historic period settlement and activities.  
Several historic buildings dating from 1782 through the 1950s are also recorded within 
the study area.    The present status of the buildings and historic archeological sites is 
based on records search information only.  Some of these structures and sites may no 
longer exist. 
 
With a lack of project-related disturbance, cultural resources along Matilija Creek and the 
Ventura River would not be adversely affected by project construction activities.  
 
The Corps archeology staff conducted field surveys of the basin behind Matilija Dam.  A 
prehistoric/historic archeological site was discovered at a higher elevation in the vicinity 
of the basin.  The site (COE#1) consists of prehistoric milling features and historic 
foundation and wall features.  Based on work completed so far, COE#1 is eligible for 
listing on the National Register of Historic Places (NRHP).  There is also a historic road 
segment (COE#2) that leads to the site.  COE#2 is potentially eligible for listing on the 
NRHP.  Based on H&H studies it appears that future sediment deposition may affect 
these sites.  Since these sites are located at higher elevations in the reservoir basin, it is 
questionable whether without-project impacts would occur.  If the sites were threatened 
by future sediment accumulation in the basin, the decision would have to be made 
whether to protect the site or allow partial or complete burial.  In either case, complete 
documentation protocol of the sites would be required. 
  
The most visible of historic structures, Matilija Dam, was evaluated by the Corps for 
potential listing on the National Register of Historic Places, primarily due to its age.  The 
Dam is not eligible for listing because of the previous notching activities.  Documentation 
to this effect will be sent to the California State Historic Preservation Office (SHPO).  
SHPO concurrence would mean that no further historic preservation considerations 
would be required for the dam. 
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Groundwater Supply and Use 
 
The Ventura River groundwater basin, including Matilija Creek, is divided into an upper 
and lower cell.  There is a groundwater constriction, just upstream of the San Antonio 
Creek confluence (Reach 4), which forces the upper cell’s water to the surface.  The 
water quality in the upper cell is generally good while the lower cell is considered 
unsuitable for use possibly due to oilfield operations or saltwater intrusion.  An estimate 
of groundwater storage in the upper cell is slightly more than 20,000 acre-feet.      
 
Groundwater in the vicinity of the dam site occurs predominantly within alluvial deposits 
with an average thickness range of 60 to 100 feet and a maximum thickness of 200 feet.  
These deposits are typically bounded by relatively impermeable Tertiary bedrock.  
Although the bedrock formations are poor aquifers, movement of groundwater within 
faults and fractures in bedrock in the Matilija Dam area is evidenced by several local, 
cool-water, sulfurous, metal-free springs. 
 
Historic groundwater levels (pre-dam) for the area immediately downstream from the 
Matilija Dam site indicate that the groundwater table in this area has remained at nearly 
the same level before and after dam construction.  Groundwater data from the only well 
within 2 miles of the Matilija Dam Reservoir indicates fluctuations from 14.3 feet to 40.8 
feet to groundwater from 1973 to 1990, with an average depth of 22.4 feet.  Groundwater 
conditions are not expected to change for the future without-project condition. 
 
There are over 300 private wells along the Ventura River and its tributaries.  The greatest 
concentration of wells is in the Oak View, Live Oak Acres, and western Mira Monte area 
where there is significant residential development.  A high number of wells are also 
located along San Antonio Creek. 
 
The Meiners Oaks County Water District is an independent special district formed in 
1949 that provides water to residential, commercial, and agricultural customers (about 
1,200 connections) in the Meiners Oaks area via four wells.   
 
CMWD supplements Lake Casitas water supplies with water supplied from the Mira 
Monte Well.   
 
Increased sediment loads from the Matilija watershed could impact future groundwater 
extraction along the Ventura River after the dam fills with sediment.   
 
Water Quality  
 
The California Regional Water Quality Control Board, Los Angeles Region 4 (RWQCB) 
prepared a report on surface water quality for the Ventura River Watershed (May 2002). 
Limited data is available for the Matilija Creek subwatershed.  Available data for 
bacterial indicators, conventional water quality parameters, and minerals were well 
within limits proposed in a pending Basin Plan.  Total coliform was generally below 
1,000/100 ml and pH levels were between 8.1-8.4.  Dissolved Oxygen concentrations 
were always over 7 mg/l and generally did not exceed 100 percent saturation. Turbidity 
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levels were low even during winter months.  There are no 303(d)-listed impairments in 
Matilija Creek. 
 
The RWQCB classifies the lower reaches of the Ventura River as a Category I (impaired) 
watershed (from Weldon Canyon to the Estuary) and has approved the river’s status on 
the 303(d) list and TMDL priority schedule for pollutants including DDT, copper, silver, 
zinc, selenium, algae (eutrophication) and trash.  The water quality problems are 
generally non-point source related. 
 
Water temperatures were developed from USGS measurements at the USGS stream gage 
in the Ventura River near Foster Park.  The average water temperature for the months of 
February and March, when most floods occur, is 56° F.  Steelhead in the Ventura River 
have been reported at temperatures as high as 82.4° F.   
 
Environmental Studies  
 
A multi-agency task force chaired by the Corps and the VCWPD conducted biological 
resources studies for this study and managed the preparation of the draft Environmental 
Impact Statement/Environmental Impact Report (EIS/EIR).  The Environmental Working 
Group (EWG) is comprised of almost 20 members from various Federal, State, local and 
private institutions, and consultants.   Without-project conditions work efforts included: 
the review of existing literature and recent vegetation and wildlife field studies; detailed 
vegetation mapping and additional species surveys of the study area, from the headwaters 
to the mouth of the Ventura River; field studies for verification of the mapping; the 
preparation of a GIS database; a steelhead habitat assessment; the creation of a habitat 
valuation tool called a modified Habitat Evaluation Procedure (HEP) to measure and 
quantify changes between existing condition habitats and future without-project condition 
habitats; and the preparation of a summary draft EIS/EIR.  The U.S. Fish & Wildlife 
Service (USFWS) worked with Federal and State agencies to prepare a Planning Aid 
Report (PAR) and Coordination Act Report (CAR) that assisted in the formulation 
process and the development of the EIS/EIR. 
 
Existing vegetation communities for Reaches 1-7 were mapped based on field studies 
conducted in May and June 2002.  Limited mapping and field surveys were conducted in 
Reaches 8 and 9 to determine the quality of the existing aquatic habitat for potential 
restoration of fish passage.  Reaches 8 and 9 are not expected to change significantly in 
the future without-project condition since these reaches are within Los Padres National 
Forest.  Reaches 1-7 were broken down into three major vegetation communities that 
include the historic Matilija Reservoir area, the mainstem riverine system of the Ventura 
River and the Ventura River Estuary.  Vegetation surveys were delineated by habitat 
communities and transferred onto geo-referenced and ortho-rectified photography using a 
GIS database.  This information was used in combination with the baseline condition 
sediment transport studies for the HEP analysis. 
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Biological Resources 
 
The diversity of aquatic and upland community types that occur within the study area 
provide habitat for a wide variety of resident and migratory wildlife species, including 
several special status species. Of particular importance are the habitat types associated 
with the Ventura River and its estuary that are known to provide habitat for several 
special status species including critical habitat for the federally endangered southern 
steelhead (Oncorhynchus mykiss) and tidewater goby (Eucyclogobius newberryi).  
 
Surveys documented nearly 275 vertebrate species from the estuary and vicinity alone. In 
addition, wildlife surveys conducted by the USFWS (2000) and by a Corps contractor 
(2002) described over 160 vertebrate species from locations throughout the study area. 
An appendix to the draft EIS/EIR presents a list of wildlife species that has been 
compiled from existing literature and recent field studies within the study area.  
 
Recent fish and wildlife surveys performed in the Matilija Reservoir area detected 124 
vertebrate species, including 6 fish, 5 amphibians, 7 reptiles, 93 birds and 13 mammals.  
The report also notes the high densities of many non-native vertebrate species, such as 
crayfish, bullfrogs, largemouth bass, and green sunfish in the reservoir area.  These exotic 
species are considered detrimental to the survival of many native fish and amphibians. 
 
There are 35 special status wildlife species that are known or expected to occur in the 
study area.  Of these species, three are fish, two are amphibians, four are reptiles, 27 are 
birds, and two are mammals.   
 

Matilja Watershed 
 
Before construction of the dam, the Matilija Reservoir area (Reach 7) was a riparian 
habitat riverine system with relatively steep slopes similar to the upstream reaches of 
Matilija Creek.  By 1948, the filling of the reservoir led to a transition from riparian to 
open-water habitat.  Other wetland habitats have developed in the original reservoir 
footprint as the reservoir has filled in with sedimentation over time. 
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Figure 2-5 – Matilija Creek (pre-dam construction) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-6 – Pre-Dam Photo of Matilija Creek 
 
Currently, the depositional area in the former reservoir footprint is described as a riverine 
upper perennial wetland.  Mulefat, with cottonwood and willow saplings establish on 
sandbars in suitable areas, and bulrush and cattails establish in pools and the perimeter of 
the reservoir.  Scrub/Shrub and Forested Wetlands occupy the remainder of the former 
reservoir footprint.  The reservoir has between 20-35 acres of shoreline riparian habitat 
(wetlands) and up to 50 acres of open-water habitat.  These aquatic habitats support 
numerous species of vegetation and wildlife, some of which are non-native.   
 
The giant reed is a significant problem in this area.  Giant reed (Arundo Donax) is an 
invasive exotic plant that has rapidly spread through and degraded riparian ecosystems of 
Southern California.  Giant reed readily invades riparian channels, especially in disturbed 
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areas, is very competitive, and is difficult to control.  This plant out-competes and 
displaces the native vegetation and seriously degrades the habitat quality of the area. It 
grows in wet areas and uses prodigious amounts of water to fuel its incredible rate of 
growth. Under optimal conditions giant reed can grow more than three inches per day.  
All evidence indicates that giant reed provides no food for wildlife, and, at best, only very 
poor habitat for some nesting birds or shelter/shade for native amphibians.   
 
Giant reed is rapidly spreading throughout much of the wetlands in the original reservoir 
area, and is expected to completely dominate the area in the near future.   Smaller isolated 
giant reed stands may be in the Matilija headwaters.  Aerial photo studies conducted by 
the VCWPD in 2002 revealed that giant reed infestation in the original reservoir has 
increased from 5 percent vegetation cover in the 1969 delta area (approximately 5,000 
feet upstream of the dam) to nearly 100 percent cover in the 2001 delta area 
(approximately 1400 feet upstream of the dam).  The HEP analysis assumed that the giant 
reed in the Matilija Reservoir area will continue to spread and fully displace native 
riparian vegetation by year 50. 
 
Matilija Creek in the reaches upstream of Matilija Reservoir’s influence has high quality 
spawning and rearing habitat.  Sections of the middle to upper Matilija Creek are thought 
to have been the primary spawning habitat, representing over half of the historically used 
habitat (Moore, 1980).  About 21.6 miles of prime steelhead habitat could be available if 
Matilija Dam was removed and fish passage was restored at the Robles Diversion 
structure.  This includes an estimated 4.3 miles of habitat on the Lower North Fork of 
Matilija Creek and 17.3 miles of habitat above Matilija Dam. 
 

Ventura River Watershed   
 
The riparian vegetation along the Ventura River is directly related to the hydro-
geomorphic factors.  The river’s steep banks can scour and erode when the there is a 
rapid change in water surface elevation from flooding.  Major storms can produce 
sediment-laden flows that dislodge significant portions of the riparian vegetation and 
alter the stream channel.  Where gradients are low, alluvial material is deposited, thereby 
providing areas where emergent vegetation can become established.   If the interval 
between stream-altering flows is several years, rapidly growing riparian vegetation can 
become mature and well established.   The general pattern of riparian vegetation in the 
study area is, therefore, to exist in a state of constant succession. 
 
The riverine system includes the active channel and floodplain.  The active channel 
system is subdivided into an upper and lower perennial wetland (with high/low gradients 
and with well limited/developed floodplains, respectively), and intermittent wetlands 
(channel that contains water only part of the year).  The floodplain riparian and wetland 
vegetation includes mature riparian forest of Fremont cottonwoods, willows, California 
black walnut, and California sycamores.  The floodplain has shrub vegetation that is early 
successional or stunted due to environmental conditions (i.e., repeated scour/deposition 
or moisture regime).   Herbs, mulefat, and immature cottonwoods and willows typically 
dominate the lower terraces of the floodplain.  The upper terraces typically include 
alluvial scrub vegetation such as California sagebrush, white and black sage, buckwheat 
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and laurel sumac. The vegetation typical of these subsystems is described in detail in the 
EIS/EIR. 
 
The uppermost terraces of the floodplain do not require a permanent source of water or 
seasonal flooding.  Vegetation within this system includes grasslands, oak grasslands, 
chaparral, California sagebrush, and coastal sage scrubs (e.g., black sage, white sage, and 
buckwheat). 
 
Clumps of giant reed have colonized the floodplain within the Ventura River.  Within 
active channels, scouring action removes giant reed, as well as native woody vegetation 
before maturation.  However, in lower flood terraces that may be washed over by 
floodwaters but not necessarily scoured, vegetation can survive.  The future without-
project condition and the HEP analysis assumes that established clumps of giant reed will 
out compete and displace native vegetation significantly lowering the value of the 
riparian habitat in the HEP analysis.  
 
The Ventura River anadromous steelhead population continues to be severely depressed. 
There have been only a few scattered reports of anadromous adult steelhead in the 
Ventura River since the 1960s.  Southern steelhead have adapted to their unpredictable 
climate by retaining the flexibility to remain landlocked through many years or 
generations before returning to the ocean when conditions allow (Titus et al., 1994). Both 
anadromous and resident trout have adapted to periodic flood extremes and droughts 
through upstream movements. Smolts move downstream with receding storm flows from 
April through June (Shapovalov and Taft, 1954). 
 

Ventura River Estuary 
 
The Ventura River Estuary is a coastal lagoon and associated wetlands formed in the 
delta of the Ventura River.  U.S. Highway 101, Main Street, Southern Pacific Railroad 
tracks, oil and gas pipelines, and electrical transmission lines cross the estuary.  Seaside 
Wilderness Park and portions of Emma Wood State Park are also part of the estuary area.  
The estuary and associated wetlands is about 100 acres and lies directly west of the city 
limits of Ventura.  The estuary is generally protected from tidal action by a sand bar 
during seasons of low flow.  The sand bar disappears during storm events and rebuilds 
over time through renewed supply of sand from littoral transport.  Strong ocean storms 
may also breach the sand bar.  During periods when the river mouth is closed, water 
levels behind the barrier can rise up to 6 feet.  Frequencies and durations of inundation 
influence vegetation distribution.   
 
The Ventura River Estuary includes subtidal and intertidal habitats.  The estuary is home 
to the Federally endangered species the tidewater goby (Eucyclogobius newberryi).   
Intertidal vegetation includes cattails and bulrush, and scrub/shrub and forested wetlands. 
Scrub/shrub vegetation includes saltbush, picklewood and mulefat.  Forested wetlands 
can have large mature trees with an understory of small trees and schrubs.  
 
Along the eastern floodplain terrace between U.S. Highway 101 and the Southern Pacific 
Railroad tracks, VCWPD aerial photo studies show that almost all the native vegetation 
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was removed during the February 1969 flood, and native willow scrub vegetation had 
recovered to at least 90 percent cover by 1983. A few giant reed clumps were also 
present, making up between 5 to 10 percent of the overall cover.  By 2001, in the absence 
of any extensive flood events to remove surface vegetation, the giant reed has expanded 
to comprise over 75 percent of the overall cover. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-7 – Ventura River Estuary 
 
A review of 1928-1992 aerial photography showed that the river channel in the estuary 
has narrowed and its spread reduced by blockage or fill. An extensive sand dune and 
sandbar system in the adjacent floodplain has diminished in size.  The Ventura River 
mouth has also moved farther west due to development in the area and construction of a 
levee, built by the U.S. Army Corps of Engineers in 1948, to protect the City of Ventura. 
 

Steelhead Habitat Needs        
 
Steelhead use flowing reaches to spawn. They are not limited to perennial waters and 
may use intermittent reaches to avoid crowding and potential predators (Carroll, 1985; 
Everest, 1973). Riffles provide the predominant spawning habitat. Good spawning habitat 
should have a high percentage of gravels (greater than 20 percent), no more than 15 
percent fine sediments, and channel morphology offering good oxygen and silt-carrying 
velocities.  Soon after hatching, steelhead fry swim up through the gravel and disperse 
downstream into shallow slow water stream margins (Bisson et al., 1981). Low gradient 
riffles, runs, and glides provide the primary rearing habitat into the early summer. The 
quality of rearing habitat is largely determined by the continuation of water flow of 
moderate temperatures and the availability of cobble and small woody debris for use as 
cover from predators and protection from high water velocities. Instream cover is in low 
abundance throughout much of the upper Ventura River Basin, a situation common to 
most Southern California coastal streams.  Smaller sized wood is of importance to rearing 
juveniles, although it is still an uncommon element in this region.  
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Migrating steelhead can generally navigate upstream against flows up to 6 feet per 
second and leap over 4-6 foot heights (Evans and Johnston, 1972). Deep water (greater 
than half of the vertical jump) is necessary to gain the leaping momentum. Resting pools 
are necessary in long sections of high velocity flows. During low flows, boulder 
cascades, bedrock slides, and low gradient riffles may become barriers to upstream fish 
movement. Steelhead may become stranded on their upstream migration if flows rapidly 
decline. The presence of good deep pools is essential during this period, as fish may need 
to wait out the period between storms. Swimming and jumping abilities are size 
dependant (Evans and Johnston, 1972), so only larger individuals may be able to reach 
the upper reach spawning beds.  
 
Restoration of fish passage above Matilija Dam would allow for an estimated 17 miles 
and 422 acres of pristine riverine habitat to become accessible to steelhead above Matilija 
Dam, and is considered the most valuable remaining reaches of rearing and spawning 
habitat for the entire Ventura River Watershed. 
 
River Flow and Water Diversions 
 
Streamflow in the Ventura River, as is typical in Southern California, can vary seasonally 
as well year to year.  Perennial flow may be typical in some reaches of the river, while 
other reaches may be typically intermittent.  Flows are perennial from the headwaters of 
the mainstem downstream to Robles Diversion Dam.  From Robles Diversion Dam to the 
confluence with San Antonio Creek, the flow is intermittent.  During summer months, 
there may be very little flow.  At Casitas Springs, the groundwater rises due to a geologic 
discontinuity and feeds a perennial reach.  The tributaries of San Antonio Creek and Live 
Oak Creek also contribute surface flows.  At Foster Park there is some disruption in 
perennial flow due to groundwater extraction and surface diversion.  Further downstream 
flows are perennial to the estuary.  Contributions to flow in this lower reach are from 
treated effluent discharge from the Ojai Valley Sanitary District Wastewater Treatment 
Plant (CRWQCB-LA, 2002).   
 
In a “normal” water year (15-40 inches of rainfall), there are adequate peak flows to 
allow steelhead and rainbow trout to migrate upstream until a barrier is met. Several 
successive winter storms could allow for multiple spawning migrations and could assist 
with the movements of steelhead smolts downstream to the ocean. However, an average 
of one out of five years is well below normal precipitation (less than 15 inches over the 
year), severely limiting steelhead spawning migrations and trapping smolts. Low flow 
barriers become more significant during the dry years, not only for limiting upstream 
spawning steelhead, but also for limiting movements of steelhead juveniles and wild 
resident trout into late summer refuge habitats. 
 
There are several major structures that impact streamflow in the Ventura River 
Watershed: Matilija Dam, Casitas Dam, Robles Diversion Dam, Foster Park diversion 
structure, the City of Ventura groundwater pumping wells, and the Ojai Valley Sanitary 
District Wastewater Treatment Plant.  The three dams and the Foster Park diversion 
structure affect the sediment regime and fish migration as well. 
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Future surface and groundwater water demands are not anticipated to increase in the area 
based on strict population growth initiatives and existing water supply limitations.  
Therefore, steelhead recovery, broader ecological values and the operation of the Robles 
fishway are not anticipated to change based on future water demand.  
 

Matilija Dam 
 
Matilija Dam was constructed in 1946-1947 by the VCWPD to provide for water storage 
for agricultural needs and for limited flood control.  The structure is a concrete arch dam 
with an average height of 190 feet and a crest length of 616 feet.  The dam varies in 
thickness from 35 feet at the base to 8 feet thick at the crown arch.  More then 60,000 
cubic yards of concrete was used for dam construction, with a minimum compressive 
strength of 3,000 pounds per square inch and maximum aggregate size of 3 inches.  The 
concrete work for dam construction was placed in 5-foot lifts, and vertical contraction 
joints are spaced about every 40 feet.  Project features included an overflow spillway, a 
plunge pool with a submerged 6-foot thick concrete apron extending about 75 feet 
downstream from the dam, a fish ladder and collection system, outlet works and a water 
supply pipeline.   The dam has been notched three times over its life to its current 
configuration; therefore the current spillway width is 535 feet.  The dam in its current 
configuration is shown in Figure 2-9. 
 
The original construction of Matilija Dam featured two outlet pipes: a 36-inch diameter 
outlet for the water supply pipeline and a 48-inch diameter outlet pipe for river discharge. 
Casitas Municipal Water District (CMWD) operates the outlet works controls.  The outlet 
works have been modified after the 48-inch pipe was abandoned due to sediment buildup 
behind the dam.  Modifications include an additional 42-inch diameter outlet pipe for 
river discharge and a new intake structure and an additional 36-inch valve for river 
discharge. 
 
A reinforced concrete fish ladder was installed during the initial construction of the dam. 
The fish ladder leads up the left abutment to a fish trap and holding tank.  Originally, 
water flowed from the outlet works to the fish ladder and cascaded into the plunge pool. 
Fish were collected in the trap, loaded into a truck and hauled to an area upstream of the 
dam.  Over the years, the fish ladder has been damaged by debris falling over the 
spillway crest during high flows and remains inoperable to this day.  It is assumed that 
the dam will block fish passage to Matilija Creek for the 50-year future without-project 
condition. 
 
The Matilija Reservoir and Dam had an initial capacity of 7,000 acre-feet at the spillway 
crest.  The reservoir was first completely filled with water in 1952.  Since its construction 
the reservoir capacity has decreased significantly due in part to the dam notching and also 
due to the large debris sedimentation in the reservoir following significant storm and fire 
events.  The reservoir capacity is presently estimated to be less than 500 acre-feet, or 
about 7 percent of the original capacity.  It is estimated that approximately 6,000,000 
cubic yards of sediment (silts, sands, gravels, cobbles and boulders) is trapped in the 
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reservoir.  There is little, if any, incidental flood storage currently available in the 
Matilija Reservoir. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Figure 2-8 – Matilija Dam in 1948 
 
 

Remnant 
Fish Ladder

Notching 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

Figure 2-9 – M
 

 
Final Report – Without-Project Conditions – Septem
 

Fish Trap
 

atilija Dam ,

ber 2004 
Outlet Works
Plunge Pool
 2001 

2-25 



Matilija Dam Ecosystem Restoration Feasibility Study 
______________________________________________________________________________ 

 
Structural Dam Safety Evaluation 
 
Matilija Dam has been exposed to adverse internal and external conditions that have 
affected its operation and safety since its construction in 1946-47.  Concrete in the dam 
has experienced excessive deterioration due to alkali-silica reaction (ASR).  This is a 
reaction between the alkali in the cement and certain siliceous constituents that may be 
present in the aggregate.  This deterioration is evidenced by expansion, cracking, and 
disintegration of the concrete in the upper 40 feet of the dam.  Concrete core sampling 
and testing performed in past studies have shown a decrease in the concrete compressive 
strength for the upper portions of the dam, although testing also showed higher than 
specified compressive strengths 40 feet from the top of the dam and far fewer cracks than 
the upper portions of the dam.  The deterioration, however, is expected to spread to the 
lower portions of the dam as pressures confining the ASR are relieved through chemical 
expansion.  Thus, the material properties of the concrete in the dam are expected to 
continue to degrade for the remaining life of the structure.  Due to sedimentation filling in 
approximately 93 percent of the original reservoir, loads acting on Matilija Dam have 
increased dramatically since its original design.  The estimated earthquake-induced 
ground accelerations have increased from the original design ground acceleration of 0.1g 
to an updated peak horizontal ground acceleration (PHGA) of 0.7g for the Maximum 
Credible Earthquake.  The ASR has increased the internal stresses within the structure 
and acts in combination with the other static and dynamic loads.     
 
To lower and widen the spillway in order to maintain adequate factors of safety, the dam 
was notched three times.  In 1965, a 280-foot wide by 30-foot high segment was removed 
from the centermost portion of the dam where damage was the greatest. A second 
notching was performed in 1977, whereby another 78 feet in width was removed.  The 
notched portion of the dam serves as the spillway.   The notching has decreased the 
maximum pool level and has thus decreased the loads and stresses acting on the dam. 
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Figure 2-10: Historic Notching of Dam 
 
The California Department of Safety of Dams (DSOD) considers most dams in Southern 
California to be high hazard dams due to their proximity to populations. Matilija Dam is 
categorized as a high hazard dam by DSOD, with potentially substantial consequences in 
the remote event of a dam failure including loss of life, the disruption of critical facilities 
and access, major damages to public and private property, and extensive mitigation 
required for environmental damages.  This classification in no way implies that there are 
structural deficiencies that render the dam unsafe.  Recent analyses conducted by 
consultants to the VCWPD have shown that Matilija Dam is adequately stable.  The 
reports recommend continued operation with periodic inspection and future concrete 
sampling and testing.  The dam marginally meets current safety criteria for arch dams 
when applying U.S. Army Corps of Engineers criteria to the previous study results.   
 
Monitoring and Management of Matilija Dam 
 
For the current and future baseline condition assumptions, it is assumed that the dam will 
remain in place as it exists today and that no additional notching will be necessary for the 
next 50 years.  However, since the quality of concrete will decrease, and the loading due 
to sedimentation will increase, modifications still may be required in order to maintain an 
adequate level of safety for the dam.  The scope of such modifications is dependent upon 
the actual rate of concrete deterioration and sediment deposition. The VCWPD has stated 
that there are no plans for modifying the Dam from its current configuration.  There will 
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be continued inspection and monitoring, including periodic concrete sampling and 
testing, serving as indicators of Matilija Dam’s remaining life. 
 
Federal and State laws, rules and regulations do not currently require the dam owner, the 
VCWPD, to undertake any corrective actions to restore fish passage at this dam.  The 
existing lease agreement that CWMD has with the VCWPD also does not require that 
fish passage or other restoration measures be enacted as part of the lease agreement, or in 
compliance with the Endangered Species Act of 1973 (ESA).  
 
The VCWPD states that it is unlikely that measures could be taken on their own to restore 
fish passage and sediment transport at the Matilija watershed without the involvement of 
the Federal government due to the size, complexity and cost of dam removal.  Removing 
Matilija Dam is a key component of a long-term plan to manage and implement multi-
purpose projects to address Ventura River Watershed issues, such as ecosystem 
degradation, flooding, and management of surface and ground water supplies for 
domestic and environmental purposes in other portions of the Ventura River Watershed.   
 

Robles Diversion Dam 
 
Robles Diversion Dam is located on the Ventura River about 1.5 miles downstream from 
the confluence of Matilija Creek and North Fork Matilija Creek and approximately 2 
miles downstream of Matilija Dam.  The Robles Diversion Dam is owned by the U.S. 
Bureau of Reclamation (USBR) and operated by the CMWD.  The structure was built by 
the USBR in 1958 and diverts surface water from the Ventura River to Casitas Reservoir 
via the 4.5- mile long Robles-Casitas Canal.  The major components of the dam are: an 
earth and rockfill structure and an upstream sediment basin to trap coarse-grained 
material during storm events; a series of three 7-foot high concrete by-pass gates to allow 
for the capture or release of Ventura River flows for diversion to the Robles-Casitas 
Canal; fish screens at the canal to prohibit fish from entering the water diversion canal; 
and turbidity control systems to lower turbidity levels of waters before entering Lake 
Casitas.  The Robles Diversion Dam currently obstructs about 6.3 miles of steelhead 
spawning and rearing habitat from Robles Dam to Matilija Dam and the Lower North 
Fork of Matilija Creek. 
 
The maximum diversion from the Ventura River to Casitas Reservoir is approximately 
500 cubic feet per second (ft3/s) through the Robles Canal.  Water diversion is subject to 
operating criteria established in the 1959-1960 water year and a March 2003 Biological 
Opinion (BO), prepared by the National Marine Fisheries Service (NMFS - NOAA 
Fisheries), addressing effects on steelhead.  The BO is prepared based on the construction 
and operation of a new fishway at the facility, in accordance with Section 7 consultation 
of the ESA. 
 
In general, when the natural flow of the Ventura River at the Robles Diversion Dam is 
less than 20 ft3/s, the entire flow will be passed down river and when the natural flow is 
greater than 20 ft3/s, no less than 20 ft3/s will be passed down river.  On average, 
diversions from the facility to Lake Casitas average 13,000 ac-ft/yr for the relatively wet 
period of 1991 to 2001. 
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Robles Diversion Dam is subject to large amounts of sediment deposition during floods, 
and significant sediment removal is necessary following a major flood event.  However, 
large floods govern the majority of sediment transport in the Ventura River, and Robles 
Diversion Dam does not significantly affect these flows during these events.  
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Figure 2-11 – Robles Diversion Dam Sediment Basin 
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Figure 2-12 – Robles Diversion Dam Sluice Gates 
Robles Fishway 
 
A fish passage facility is nearing completion at the Robles Diversion Dam to allow 
migratory steelhead to bypass this facility.  The NMFS biological opinion describes the 
principal components of this fishway as:  
 
• A 360-foot long fishway with “step pools” by which migrating fish can traverse the 7-

foot high Robles Diversion Dam; 
• An auxiliary water supply pipeline, which would allow the ladder to operate during 

flows ranging from 50 to 1,500 cfs; 
• A flow control structure for metering water through the fishway; 
• A fish guidance device and upstream outlet designed to prevent “fallback” of fish 

successfully migrating through the facility; 
• A self-cleaning fish screen to prevent adult and juvenile downstream migrating 

steelhead from being inducted into the Robles Diversion Canal and Casitas Reservoir; 
• A series of grade stabilizers downstream to ensure adequate pool depth at the 

entrance to the fishway; and 
• A monitoring and counting technology to determine the fishway performance and the 

number of fish utilizing the facility. 
 
The fishway would allow for a total average of 22 days of fish passage annually, and 
would also prevent juvenile downstream migrant steelhead from being inducted into the 
Robles Diversion Canal and the Casitas Reservoir.  It is anticipated that steelhead 
spawning and rearing habitat in the lower reaches of Ventura River would also benefit 
from regulated water bypasses during the January through June spawning and migratory 
season.  
 
The USBR and CMWD will be responsible for the operations of the Robles Fishway.  
The passage facility will be operated during the steelhead’s natural upstream migration 
and downstream emigration period (January through June), and only operated when there 
is sufficient flow to allow migration of fish from the Robles Diversion Dam to the mouth 
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of the Ventura River.  The number of times and days each year that the facility will 
operate depends on the timing and duration of winter storms. 
 
The initial operating criteria for the facility generally provides for a minimum flow of 50 
cfs for 10 consecutive days for each storm event and 30 cfs for the rest of the timeframe 
during the January through June migratory season.  The higher flows through the ladder 
following storm events allow for the fish to migrate from the ocean through the lower 
reaches of the Ventura River, to the fishway.  NOAA fisheries, in conjunction with BOR 
and CDFG, developed this criterion in order to develop a release schedule that mimics 
the natural recession rate of Ventura River storm events and thus eliminates sudden, 
unnatural reductions in downstream flow. 
 
At inflow ranges of 10 to 671 cfs, fish will move up and downstream through the 
diversion structures via the fishway, fish bypass channel and the diversion headworks 
gate.  The fishway is designed to meet established fish passage criteria at flows of 20 cfs.  
Passage may be possible at lower flows.  The fishway will also function in higher flow 
conditions, greater than 671 cfs.  The fishway’s operating criteria, ensuring the success of 
its functioning, and monitoring and adaptive management is directed by the terms and 
conditions expressed in the BO between NMFS and the USBR.  The BO is considered a 
binding agreement in regard to the future operation of the fishway.   
 
Careful consideration has been given to the operation of this fishway to ensure that there 
are no adverse impacts to water storage at Casitas Dam.  Drought provisions include 
tying the operation of the fishway to naturally occurring river flows and limiting 
operation under certain conditions. 
 

Casitas Dam 
 
Casitas Dam, which dams the Santa Ana and Coyote Creeks, was built in 1958 by the 
U.S. Bureau of Reclamation to provide water for agricultural, municipal and industrial 
use.  It can serve up to approximately 60,000 customers.  The facility also provides 
recreational activities including boating, camping, and hiking.  The dam is owned and 
operated by the Casitas Municipal Water District (CMWD).  The structure is located on 
Coyote Creek about 2 miles above the junction of the creek and the Ventura River. The 
dam, earth and rockfill, is 285 feet high with a reservoir capacity of 250,000 acre-feet.  
Prior to Casitas Dam, Coyote Creek contributed 18 percent of flow at Ventura River.  
After construction, significant flow downstream of the Casitas Dam in Coyote Creek only 
occurred during wet years in which the spillway was passing water.  As a result, Coyote 
Creek contributed approximately only 5 percent of the flow in the Ventura River during 
the period 1971-1980.   Casitas Dam also traps effectively all the sediment that enters 
into it. Casitas Dam is a barrier to fish passage. Some steelhead spawning and rearing 
occurs downstream of the dam (NMFS, 2002).  This feasibility study does not contain an 
evaluation specifically related to Casitas Dam.  Discussion of this dam is included 
because of its connection to Robles Diversion Dam.   
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Foster Park Diversion 

 
The Foster Park Diversion (Reach 3, RM 6.3), owned by the City of Ventura, was 
constructed in 1906 by the Ventura Power Company, and is located approximately 1,200 
feet north of Foster Park Bridge.  The diversion is approximately 10 miles downstream of 
Matilija Dam. The structure is a submerged weir extending across Coyote Creek and 
Ventura River.  The depth of the structure is about 65 feet.  The structure was constructed 
to raise the groundwater table and thereby supply municipal pumps located upstream.  
The operation is a combination of surface diversion and subsurface wells.  On average, 
surface diversions are 2,500 acre-feet per year (ac-ft/yr) and groundwater pumping is 
3,900 ac-ft/yr (Reclamation, 2003).  No surface water is diverted if high suspended 
sediment concentrations are present in the river (greater than 10 NTU).  The Foster Park 
Diversion does not affect sediment transport in the Ventura River.  
 
The structure is at most only partially exposed and is not considered to be a physical 
impediment to either up or downstream migration of steelhead.  However, in the past the 
surface intake was unscreened and would induct fish into the intake; this intake was fitted 
with a fish screen about 25 years ago, and has been operated to prevent the induction of 
juveniles, or large downstream migrants (Capelli, 2002). 
 
Seasonal dewatering of the reach of the river between the Casitas Vista/Foster Park 
Bridge and Casitas Springs may occur as a result of both the surface diversion and the 
series of pumps immediately upstream from the Foster Park Diversion. Adult steelhead 
are able to spawn in this reach of the river, which normally retains a small surface flow as 
a result of rising groundwater  (Capelli, 2002). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-13 – Foster Park Diversion Struct
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Water Rights 
 
Since 1959, per a 50-year agreement (1959 to 2009) between the VCWPD and CMWD, 
Matilija Dam has been used to temporarily store winter runoff for release to the Ventura 
River and diversion to Robles Diversion Dam, where it is diverted to Casitas Reservoir.  
The general operating criteria for Lake Casitas is to maintain outflow equal to inflow 
when diversions are not taking place at Robles Diversion Dam.  The yields of Matilija 
Reservoir to Lake Casitas have gradually decreased as a result of sedimentation at 
Matilija Dam, from approximately 1,900 acre-feet per year to an average of 590 acre-feet 
per year (BOR, 2003).  Impounded water at Matilija Dam serves as an occasional source 
of water for fire fighting efforts.  CMWD also considers it a potential source of water for 
emergency water supply, if ever needed.  This study assumes that the lease agreement 
would not be renewed by the VCWPD after the 2009 expiration date since infilling of the 
reservoir will continue with about 150 ac-ft of storage remaining in 2010, and less than 
50 ac-ft remaining by 2020. 
 
Prior to the agreement with CMWD, VCWPD supplied water directly from Matilija Dam 
to end users in eastern Ojai via the Matilija Conduit, an underground pipeline.   The 
Matilija Conduit is currently non-operational and no longer provides a direct connection 
as a water supply pipeline to the Ojai area customers.  Instead, CMWD provides water 
directly from Lake Casitas to the agricultural and ranching end users in eastern Ojai.  
 
Wastewater Treatment 
 
The Ojai Valley Sanitary District Wastewater Treatment Plant was constructed in 1963 
with 1.4 million gallons per day (mgd) capacity and expanded in 1982 to its current dry 
weather capacity of 3 mgd and wet weather (short duration) capacity of 7.0 mgd.  It was 
upgraded to tertiary treatment in 1997 to help mitigate nuisance growth of aquatic plants 
and low dissolved oxygen occurring downstream of the discharge.  Based on their release 
data from 1990 to 2001, the plant released treated effluent at an average rate of 1.5 mgd 
(2.36 ft3/s) into the Ventura River from the outfall located approximately 3000 feet 
upstream from the confluence of Cañada Larga.  No modifications to existing operations 
are anticipated for the future without-project condition. 
 
Hydrologic, Hydraulic and Sediment Transport Studies 
 
The BOR developed the hydrologic, hydraulic and sediment transport (H&H) modeling 
used for the without-project conditions analyses and the alternatives studies.  Hydrologic 
studies investigate the rainfall and runoff patterns in a watershed and are used for the 
hydraulics and sediment transport studies for the without-project conditions and the 
analysis of alternative plans.  Information for this analysis relies on historical rain gage 
and field data, topographic mapping, land use and vegetative coverage, and the frequency 
and impacts associated with brush fires. 
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Hydrologic Studies 

 
A flood-frequency analysis was performed for the entire length of the Ventura River.  
The magnitude and frequency of discharges for the 10-, 20-, 50-, 100-, and 500-year 
events were developed using data from stream gages and the seven largest storms on 
record.  A separate analysis was performed to obtain the flood magnitudes for more 
frequent 2- and 5-year return period events.  Table 2-4 presents the peak flows used for 
the hydrologic study.   
 

      Table 2-4 – Peak Flows for Ventura River at Existing Stream Gauge Sites 
 

Flood Flows at Selected Locations (ft3/s) 

Return 
Period 
(yr) 

Upstream of 
Confluence 
with N. Fork 
Matilija 
Creek 

Downstream 
of Confluence 
with N. Fork 
Matilija 
Creek 

Baldwin 
Rd. 

Casitas 
Springs 

Casitas 
Road 
Bridge 

Shell 
Chemical 
Plant 

2 3,060 3,250 3,380 4,130 4,520 5,080 
5 7,090 7,580 7,910 9,820 11,060 12,250 
10 12,500 15,000 16,000 35,200 36,400 41,300 
20 15,200 18,800 19,800 44,400 46,400 52,700 
50 18,800 24,000 24,800 56,600 59,700 67,900 
100 21,600 27,100 28,300 66,600 69,700 78,900 
500 27,900 35,200 36,700 89,000 93,100 105,500 

 
Flow duration curves were developed from stream gage data. Over 60 percent of the time, 
the flow is less than 10 ft3/s in the Ventura River at Foster Park, and approximately 80 
percent of the time the flow is less than 10 ft3/s in the Ventura River at Meiners Oaks.  
The river has no flow at least 30 percent of the time at Meiners Oaks.  It was determined 
that flood duration is very short and large flows occur infrequently. For example, the 2–yr 
flood value is only exceeded 0.2 percent of the time in the Ventura River 
 
The 10-year record of storm events from the 1990s were used for the development of the 
flood hydrograph to simulate the baseline conditions and alternative conditions.  This 
decade of hydrographic information was repeated five times to simulate the 50-year 
pattern and magnitude of future condition storm events for the hydraulic and sediment 
transport models. The flow records from the 1990s were used since gage data was 
available in 15-minute increments and the short-term peak flows could be modeled more 
accurately.  The Ventura River Watershed has highly variable flow hydrographs.  It is a 
coastal watershed with a steep streambed slope and conveys river flow at high velocities.  
This type of a watershed is termed “flashy.”  This term implies that the river stage rises 
and falls abruptly within a hydrologic event.  
 
The cyclic variations in peak flow magnitudes and frequency are shown in Figure 2-14.  
From the 1930s to the mid 1940s the floods were relatively frequent.  From mid 1940s 
until the late 1960s, the floods were less frequent and of smaller magnitude, except for 
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the large flood of 1969.  From the 1970s until the present, floods have occurred relatively 
frequently and several have been very large with the largest flood of record occurring in 
1978. 
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Figure 2-14 – Peak Discharge History in the Ventura River 

 
Hydraulic Studies 

 
The BOR developed digital terrain models and ortho-rectified photographs for the project 
reaches based on an aerial survey flight on October 10, 2001.  Microstation CADD and 
InRoads software programs were used to develop design surfaces from this data and to 
create the geometry for the hydraulic model.  Cross sections were constructed at intervals 
of approximately 500 feet along the study reaches from just upstream of the sediment 
deposition behind Matilija Dam to the mouth of the Ventura River.  In addition, eight 
bridges were field surveyed to more accurately model bridge geometry throughout the 
project reach. 
 
The Army Corps of Engineers computer program HEC-RAS 3.0 was initially used to 
simulate the hydraulics for each flood.  Results were generated for each cross section 
along the study area.  The hydraulic model was calibrated based on observed data at the 
Foster Park gage.  This study assumes that existing condition and future without-project 
condition discharges would remain the same based on current and future land use 
comparisons. Overflows were computed for the 2, 5, 10, 20, 50, 100, and 500-year return 
periods using the hydraulic model.  Overflow figures are presented in the H&H appendix 
and show inundation areas along the Ventura River. 
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Sediment Transport Studies 

 
Without-project conditions sediment transport modeling was prepared using HEC6 and 
later using the BOR sediment transport model GSTAR.  These one-dimensional models 
were used to quantify potential deposition or erosion within the channel for a large range 
of floods under current and future morphologic conditions.    
 
Sediment yield data from previous studies and the historical depositional and trap 
efficiency history of Matilija Dam were utilized in estimating sediment yields for the 
Matilija and Ventura River Watersheds.  The sediment routing from Matilija Dam to the 
mouth of the Ventura River was simulated in two separate models.  The first was from 
below Matilija Dam to upstream of the confluence of San Antonio Creek, and the second 
was from that confluence to the mouth of the Ventura River due to inflowing sediment 
loads from San Antonio Creek. 
 
Sediment transport simulations also included the modeling of individual storms such as 
the 10-yr, 50-yr, and 100-yr return period events.  Alternative simulations were modeled 
using the BOR sediment transport model GSTAR.  Results were compared to specific 
HEC6 model runs for validation purposes. 
 

Sediment Deposition at Matilija Dam 
 
Historic sediment monitoring information, initiated in 1947, was used to calibrate the 
sediment transport modeling.  The earliest sedimentation in the reservoir developed 
mainly at the upstream end and in the channel region immediately upstream of the dam.  
By 1954, the BOR estimated that Matilija Reservoir was filling in at a rate of 79 acre-feet 
per year (127,000 CY/YR).  The 1965 notching of the dam reduced the storage capacity 
of the reservoir from 7,000 acre-feet to about 4,600 acre-feet (7.4 MCY) after considering 
the storage volume already lost due to sedimentation. 
 
Large storm events in the Matilija watershed are the primary source of sediment that has 
deposited upstream of the damsite.  The 1969 storm season alone deposited about 1.6 
MCY of sediment (1,000 acre-ft), spread uniformly over the entire length of the reservoir.  
An additional 3 MCY of sediment has deposited behind the dam since the late 1960s.  
Most of the sediments were transported during larger storm events, such as those in 1978, 
1992, 1995 and 1998.  
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Figure 2-15 – Aerial View of Matilija Dam and Reservoir, 1960 (Photo: EDR, Inc) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2-16 – Aerial View of Matilija Dam and Reservoir
 
Several methods were considered to estimate the historic, cu
trapping efficency of Matilija Dam.  From 1947 to 1964, it is
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trapped about 95 percent of the total sediments from the watershed.  Today, it is 
estimated that the trapping efficiency has dropped to approximately 45 percent of the 
total sediment load from Matilija Creek, although the trap efficiency for sand sizes and 
greater is still practically 100 percent.  Field verification and analysis of borehole samples 
indicate that coarser grain sizes are being deposited in the delta or the upstream end of the 
reservoir.  It is believed that a large percentage of the fine materials (silts and clays) pass 
over the top of Matilija Dam during storm events. 
 
This study estimates that an additional 3.5 million cubic yards of sediment will deposit 
behind the dam in the next 35 to 40 years, and more material will pass over the dam as 
the structure becomes less efficient in trapping material during storm events.  As Matilija 
Reservoir continues to fill with sediment, an equilibrium will eventually be reached 
whereby the sediment will fill the reservoir completely, and the resulting sediment 
surface will form a constant slope from a point close to the crest of the dam (at the 
upstream face) to a point upstream where the slope intersects the grade of the 
approaching natural stream slope.  The equilibrium slope is estimated to be 50 percent of 
the natural stream slope profile for this study or approximately 1.1 percent.  The upper 
limit of the deposition would increase from the current distance of about 1.2 miles from 
the dam to about 1.8 miles.  Sediment trapping efficiency would decrease as time 
progresses, allowing more sediment to pass over the dam.  
 

     Table 2-5 – Projected Deposition with Dam in Place 
 
 
 
Year 

 
 
Dam Crest 
Elevation 

 
Reservoir 
Storage 
(ac-ft) 

 
Est. Trap 
Efficiency 
(%) 

Est. 
Deposited 
Volume 
(yd3) 

2003 1095 500 45 5,800,000 
2010 1095 150 27 6,900,000 
2020 1095 45 10 7,800,000 
2030 1095 14 5 8,600,000 
2040 1095 4 0 9,300,000 
2050 1095 1 0 9,300,000 
2060 1095 0 0 9,300,000 

 
The reservoir is predicted to have less than 50 ac-ft of storage by 2020.  Aerial 
photography from 2001 shows the delta to be within 1200 feet of the dam face.  The 
average rate of delta progression, estimated by comparing aerial photos taken in 1973, 
1985, and 2001, is 46 ft/yr.  This indicates that the delta would reach the dam face in 
approximately 25 years.  However, it is expected that the delta progression rate will slow 
and the delta will reach the dam face at the same time the equilibrium condition of the 
reservoir is obtained, in 35 to 40 years. 
 
Currently, the Matilija Creek subwatershed contributes approximately 24 percent of the 
total sediment load of the Ventura River Watershed at Foster Park.  As Matilija Reservoir 
fills, the Matilija Creek subwatershed will contribute more sediment until its contribution 
stabilizes at approximately 37 percent of the total watershed sediment load at Foster Park.   
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Geotechnical Investigations of Deposited Sediments 

 
The BOR (2002) has identified three primary sediment zones impounded behind the dam, 
based on sediment gradation data that overlay pre-dam alluvium.  These zones make up 
the historic extent of the Matilija Reservoir, and have been designated with the names 
“Reservoir Area,” “Delta Area” and “Upstream Channel Area.” 
 
 
 

Reservoir Area

Upstream Channel

Delta Area

Matilija Dam

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-17 - Sediment Deposition Areas 
 
Field investigations were performed to characterize the make up and quantity of material 
that has deposited behind the dam since the completion of construction in 1948.  The 
primary sources of geotechnical data for the feasibility study are the field investigations 
conducted from July to September 2001 by the BOR.  These investigations consisted of 
15 drill holes, eight of which were drilled from a barge; the remaining seven were drilled 
on land using a truck-mounted drill rig.  A total of 98 samples were tested for gradation, 
Atterberg limits, and moisture content.  Hazardous and Toxic Waste (HTW) sampling 
was also conducted.  Sediment toxicity analyses were conducted on 39 samples, and 
analyses were conducted on two methane gas samples.  
 
In addition to the investigations described above, The USBR conducted a sediment 
gradation surface study of the “Upstream Channel Area” in June 2002.  
Cobble/gravel/boulder bars in the braided stream deposit were mapped and investigated 
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to determine percentages of sand, gravel, cobbles, and boulders.  More detailed 
information related to all of these studies is included in the Geotechnical appendix.  
 
Boring logs were visually assessed and lab results were used to determine the percentage 
of silt, sand, and gravel in the three deposition zones behind the dam.  Weighted averages 
of silt, sand, and gravel were then determined for both the “Delta Area” and “Upstream 
Channel Area.”   
 

Table 2-6:  Approximate Quantity of Materials behind Matilija Dam (cubic yards) 
Material Type Reservoir Delta  Upstream Channel Total 
Silt 1,823,0002 667,000 104,000 2,594,000 
Sand 297,0002 1,408,000 234,000 1,939,0003 

Gravel Plus1  395,000 962,000 1,357,000 
Total 2,100,000 2,470,0001 1,300,0001 5,890,0001 
 

1 These values include material gravel size and coarser (cobbles and boulders). 
2   Reservoir sediments are estimated to be in excess of 90 percent fines. These values represent estimated minimum quantity of silt and 
maximum quantity of sand. 
3  Volume of sand available for potential beach placement should not include volume of sand from “Reservoir Area.”  Beach suitable 
volume is 1.8 million cubic yards.   
 
The “Reservoir Area” encompasses the area from the upstream face of the dam to 
approximately 1,400 feet upstream of the dam.  The limits of the “Reservoir Area” are 
approximated by the location of the open water (pool).  Sediments in this zone are 
typically silts. The total volume of sediment in this area is estimated to be 2.1 million 
cubic yards.   
 
Pressurized natural gas (methane) was also encountered in several locations at various 
depths.  Samples of the natural gas were tested and confirmed its presence to be the 
byproduct of organic material decay.  Therefore, the presence of methane is not expected 
to affect overall project costs or construction activities related to sediment removal 
measures, although venting may be necessary. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

       (Photograph on right from Matilija Coalition) 
Figure 2-18 – Matilija Reservoir Area (Partially Drained on Right, 2003) 
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The “Delta Area” extends from the upstream edge of the open water to approximately 
1,500 feet upstream (between 1,400 feet to 2,900 feet upstream of the dam).  The total 
volume of sediment in this zone is estimated to be 2.5 million cubic yards.  The materials 
are predominately silty sand, especially in the downstream portions of the zone, but tend 
to become coarser in the upstream direction with more gravel and cobble content.  The 
total volume of sediment in the “Delta Area” is estimated to be 2.5 million cubic yards. 
 
The “Upstream Channel Area” extends from the upstream edge of the “Delta Area” to the 
upstream limit of sedimentation behind the dam (from 2,900 feet to approximately 6,000 
feet upstream of the dam).  The total volume of sediment in this reach is estimated to be 
1.3 million cubic yards. 
 
Drilling conditions were generally difficult in the “Upstream Channel Area” due to the 
very coarse nature of the deposited cobbles and boulders.   Therefore, samples obtained 
by drilling operations were compared to the data obtained from the sediment gradation 
surface studies. 
 
The sediments impounded behind Matilija Dam, except for the “Reservoir Area,” are 
highly heterogeneous, that is, there is a large variation in grain size, and the materials can 
be very mixed.  From the upstream limit of “Upstream Channel Area” to the downstream 
limit of the “Delta Area,” the materials grade from very coarse to very fine; however, 
there are also significant quantities of fines in some samples in the “Upstream Channel 
Area” and coarse materials in samples in the “Delta Area.”  The geotechnical borehole 
logs of investigation show that there are no large unmixed deposits of clean sand behind 
Matilija Dam.   
 
There are approximately 1.7 million cubic yards of beach-compatible sand behind 
Matilija Dam, and 2.7 million cubic yards of sediment that would meet the minimum 
gradation requirements for beach placement (sands and gravels).  However, due to the 
heterogeneity of the deposited sediments, twice that volume would need to be excavated 
and transported to get this sand to the beach via mechanical means (trucking, slurry, or 
conveyor systems), unless very expensive processing systems were used to separate out 
the desired materials. 
 

Hazardous and Toxic Waste Sediment Assessment 
 
Sediment toxicity analyses were performed to determine whether problems might arise 
with mechanical disposal of some or all of the deposited sediments in different locations, 
including several upland sites and for beach nourishment.  Results showed that none of 
the impounded sediments exceed Puget Sound Dredge Disposal Analysis limits for the 81 
constituents used to screen for beach disposal of the material.  In a few instances, the 
more rigorous NOAA sediment quality assessment criteria were exceeded by some 
samples for some constituents.  Historical research and regulatory database research 
determined no deleterious past use of the reservoir's contributory watershed:  no metals 
mining or prospecting, no industrial development or agriculture, and extremely limited 
commercial/recreational development.  DDT was detected in some samples and was 
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likely used for mosquito control.  There are no indications through testing or research to 
date that any of the impounded sediments qualify as “hazardous waste,” the upland 
disposal criteria.  Details are presented in the Geotechnical appendix.   
 
Ventura River Morphology (Deposition and Erosion Patterns) 
 
The river and creek beds are mostly dominated by cobbles though there is a large range 
of sediment sizes.  Throughout the entire area sampled, there were sands interspersed 
between the larger rocks.  Results of the streambed sediment sampling indicate that the 
particle size generally increases upstream with river mile (RM) distance.  Near the ocean 
(RM 0), the average material diameter is approximately 3 inches; just downstream of 
Matilija Dam (RM 16.5), it increases to over 12 inches.  This is consistent with typical 
sediment distribution in natural river channels where materials tend to be coarser in the 
upstream reaches where the slopes are steeper and flows have more velocity.  Sampling 
upstream of the dam was limited to one location.  Correlation with downstream material 
diameter trends is not possible due to the presence of the dam. 
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bed material samples were collected, spaced approximately every mile, from the mouth 
of the Ventura River to 1.5 miles upstream of Matilija Dam.  Two additional samples of 
beach sand were collected along the shoreline near the mouth of the Ventura River.   
 
It is expected that the Ventura River erosional rate will slow significantly throughout the 
Ventura River.  This conclusion is based on the comparison of selected historical and 
current cross-section measurements, sediment routing, and computation of the required 
depth for full armoring.  In the future, storm flows downstream of Matilija Dam will not 
be as sediment starved as trapping behind the dam gradually decreases.  Therefore, 
sediment loads will gradually increase in the Ventura River as less sediment is trapped 
behind Matilija Dam, and less sediment will erode from the Ventura River streambed to 
replenish itself.  Historic erosion is summarized by reach, and future changes based on 
the sediment transport model outputs are presented below.  
 
 

Reach 6b:  This reach immediately below Matilija Dam has experienced about 4 feet 
of erosion since 1971.  There will be no significant changes in this reach until coarse 
sediment begins to pass over the top of the dam in about 40 years.  It will take much 
longer before sediment that is coarse enough to cause bed aggradation starts to pass 
over the dam.  It is estimated that it will take about 100 years before pre-dam channel 
elevations may be obtained in this reach. 
 
Reach 6a: The confluence between Matilija Creek and the Robles Diversion Dam is 
generally a depositional reach.  The main source of sediment is currently the Lower 
North Fork of Matilija Creek and some smaller tributaries, with a total drainage area 
of about 18 square miles.  The Matilija Creek watershed behind the dam has a 
drainage area that is almost three times as large (55 square miles).  There is no 
expected change to the current deposition patterns at Robles for about 40 years until 
more coarse-grained material passes over Matilija Dam.  The current average volume 
of sediment removed from the basin above the Robles Diversion Dam is about 13,300 
cy/yr.  That average volume of deposition is expected to double within 50 to 70 years 
when equilibrium of the sediment supply and transport in the reservoir and reach 
upstream of Robles is expected to occur.  

 
Reach 5: There has been some significant erosion immediately downstream of 
Robles Diversion Dam (RM 13 – 14).  This is likely due to the detention of sediment 
by that structure. There will be no significant aggradation in the reach until the coarse 
sediment starts to pass over the dam.  The reach will then slowly start to aggrade, 
finally reaching equilibrium in 70 to 100 years. 

 
Reach 4:  This reach has remained relatively stable since 1971 and should continue to 
do so in the future for at least the next 50 years according to the sediment modeling.  
The lower portion of the reach is relatively well armored by bedrock. 

 
Reach 3:  This reach is not well armored, but there are several bedrock controls that 
will likely prevent further erosion. The Foster Park Diversion (RM 6.3) will not limit 
the riverbed degradation upstream of this location.  Some aggradation is expected to 
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occur at the Casitas Springs Levee area with the majority of the deposition occurring 
in the upper portion of the reach.  For long-term simulations, the aggradation in this 
reach is more dependent upon the sediment loads entering from San Antonio Creek 
than the sediment loads released at the dam.   

  
Reach 2:  This reach has experienced the most erosion of any reach on the Ventura 
River.  The most significant erosional areas have been in the vicinity of the Shell 
Road Bridge (RM 3.2), between RM 2 – 4.  At the Shell Road Bridge, survey data 
taken between 1975 and 1994 indicates that approximately 10 feet of bed erosion has 
occurred, as well as narrowing of the channel.  Downstream of Shell Road Bridge, at 
RM 3, degradation has lowered the active channel by almost 16 feet since 1971.  On 
the upstream side of Baldwin Road Bridge (Reach 4, RM 11.27), historical survey 
data indicates that there was approximately 10 feet of erosion between 1971 and 
1993.  Since 1993, the channel bottom has remained relatively stable.  There is 
bedrock (between RM 6 to RM 5) where the river is constricted through a narrow 
canyon.  The sediment model indicates that there will be an additional 4 feet of 
erosion in this reach over the next 50 years. 

 
 

Table 2-7 – Average Sediment Deposition by Reach for Without-project 
Conditions 

 Yr 1 Yr 3 Yr 10 Yr. 50 
 Avg. Deposition/Erosion by Reach (ft) 

50 yr min/max 
deposition range per 
reach (ft) 

Reach 
6b 

 0.0  0.0  0.1  1.0  0.0 to 4.0 

Reach 
6a 

 0.0  0.0  0.1  0.7  0.0 to 2.0 

Reach 5  0.0  0.0  0.0  0.1 -1.0 to 1.0 
Reach 4 -0.2 -0.4 -0.5 -0.5 -1.0 to 1.0 
Reach 3  0.1  0.3  0.6  2.5  0.0 to 4.0 
Reach 2 -0.1 -0.1 -0.2 -0.1 -4.0 to 2.0 
Reach 1  0.3  0.7  0.8  1.4  0.0 to 2.0 

 
Reach 1 (Estuary and Shoreline): In the last eighty years, sand supplies from the 
Ventura River Watershed have been markedly reduced due to dam construction, 
watershed improvements, and riverbed sand and gravel mining.   Prior studies estimated 
that the Ventura River delivers roughly 70 percent of its former natural yield of sands to 
the ocean (BEACON, 1989).  The sediment transport modeling for this study shows a 
delivery of about 83 percent of the former equilibrium condition of sand transported to 
the ocean.  Overall, watershed changes have resulted in beach erosion.  This trend will 
likely continue in the future. 
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Figure 2-20 – Erosion at Surfer’s Point Near Mouth of the Ventura River 
 
As Matilija Dam fills with sediment, pre-dam sediment yields will be restored to the 
Ventura River and the shoreline, although it would take some time for the sand to 
eventually reach the beaches.  Since the downstream reaches of Matilija Creek and the 
Ventura River have been starved of coarse-grained sediment from the Matilija watershed 
for over 55 years, it would take about 100 years before the Matilija watershed’s sediment 
delivery to the ocean equals pre-dam conditions.  The estimate of current and future 
equilibrium sediment delivery is presented in Table 2-8. 
 

Table 2-8 – Current & Equilibrium Sediment Delivery 
yd3/yr of Sediment Delivered  

Type Fines Sand Gravel Cobbles Total 
Current 311,000 136,000 9,400 530 457,000 
Equilibrium 
Estimation 

373,000 164,000 11,300 630 548,000 

 
Habitat Evaluation Procedure 
 
The EWG established a HEP subgroup that included representatives from the California 
Department of Fish & Game, National Marine Fisheries Service (NMFS), USFWS, 
University of California’s Cooperative Extension, Casitas Municipal Water District 
(CMWD), the Matilija Coalition, the Southern California Wetlands Recovery Project, 
VCWPD and the Corps.  The modified HEP is an evaluation tool used to measure the 
relative value of biological resources of concern in quantitative, non-monetary terms.  
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The HEP subgroup used previous studies and guidance, and best professional judgment 
to quantify habitat values.  A numerical value between 0.0 and 1.0 (lowest to highest 
value) was selected and then multiplied by the habitat acres from the vegetation mapping 
to obtain the Habitat Units (HUs) for each habitat type on a reach-by-reach basis for the 
existing conditions. 
 
Future without-project condition HEP outputs were measured considering changes due to 
additional sedimentation and the spread of the giant reed above Matilija Dam, the 
construction of a fishway at Robles Diversion Dam five years from the start of the 
analysis, sedimentation in the upper reaches of the Ventura River (Reaches 1-6) based on 
results of the sediment transport model, and the spread of giant reed along these reaches.  
Aerial photography and GIS data was also used for this analysis.  
 
Three riparian ecosystem components were used to quantify HEP values:  riparian 
habitat, steelhead habitat and natural processes.  Details are presented in the HEP 
appendix to the EIS/EIR.  The habitat value was calculated using these formulas: 
 
Habitat Value = Riparian Habitat Value + Steelhead Habitat Value +Natural 
Processes 
 
Riparian Habitat Value = ((2*(percent Native Vegetation Cover+ percent Giant Reed 
Cover)) + Listed Species + Adjacent Land Use Character))/6 
 
Steelhead Habitat Value = ((Habitat Value Score)*((Fish Passage)*(other steelhead 
factors))1/2)1/2 
 
Natural Processes = (Natural Hydrological Regime + Natural Sediment Regime)/2 
 

Riparian Habitat Component 
 
The HEP analysis resulted in riparian habitat values ranging from average to good 
quality.  The presence of giant reed was the primary factor that lowered the quality of the 
habitat. 
 
As the reservoir fills with sediment, wetland areas behind the dam will first increase, but 
will then decrease as the filled land behind the reservoir begins to dry.  Riparian habitat 
will replace the lake and wetlands areas.  Giant reed will continue to spread throughout 
the area once occupied by the open water and associated wetland habitat behind the dam. 
Colonization will also extend to new areas upstream of the original reservoir.   
 
Matilija Dam creates an impassible barrier to upstream migration on Matilija Creek and 
its tributaries.  The area above the dam will continue to have no value to steelhead 
throughout the period of analysis.  If that barrier could be removed, however, significant 
additional environmental outputs could be achieved, as passage to miles of high quality 
habitat would be possible. 
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The quality of riparian habitat downstream of Matilija Dam will continue to decline 
throughout the period of analysis.  This assessment is largely based on the reasonable 
assumption that the giant reed will continue to expand in the floodplain terraces areas 
where it is currently established.  Without vegetation management, exotic and invasive 
species will continue to persist and out compete native species and/or prevent 
establishment of trees and shrubs that are important for wildlife.  For riparian habitats in 
the study area, it is reasonable to expect that significant increases in riparian habitat 
quality (environmental outputs) could be achieved from removing exotic and invasive 
species from the study area and revegetating the areas with native species. 
 

Steelhead Habitat Component 
 
On the whole, steelhead habitat was evaluated as below average for most of the mainstem 
Ventura River because it is substantially impaired in relation to its historical condition.  
Perennial flows were not a factor in the rating criteria.  Only Reach 3 was rated as having 
an average migrating, spawning and rearing habitat.    
 
Downstream of Matilija Dam; steelhead habitat is expected to remain of the same quality 
in Reaches 1 through 5.  The construction of the Robles Fishway is estimated to be 
operational by the fifth year of the period of analysis.  The fishway will create beneficial 
passage for upstream migrating adults and downstream migrating juvenile southern 
steelhead.  This will also make approximately 6.3 miles of additional spawning and 
rearing habitat available in portions of North Fork Matilija Creek. 
 
The HEP team assigned a passage value of 0.5 through the Robles fishway, which 
reflects its inability to provide complete passage.  The maximum habitat values above 
Robles do not exceed 0.6 (out of 1.0) in the HEP analysis for the future without-project 
condition, largely because of the constraints on passage opportunities at Robles due to the 
nature and function of the structure.  Sustainability of the fishway is addressed in the 
NMFS BO operating criteria.  Adjustments may be made to operations of the fishway 
based on the monitoring and adaptive management also described in the BO. 
 

Natural Processes Component 
 
The HEP value in terms of natural processes for the reservoir is considered very low due 
to the extreme alteration of hydrologic regime and the unnatural alteration to the 
sedimentation regime.  The environment has transformed from a pre-dam riverine system 
to an open water and delta system following the construction of Matilija Dam. 
As the reservoir behind Matilija Dam continues to fill with sediment, open-water habitat 
will continue to decrease to the detriment of any aquatic reservoir inhabitants.  Additional 
wildlife benefits may result from the future without-project condition when Matilija Dam 
ultimately fills with sediment, thereby eliminating suitable habitat for exotic predators 
such as bullfrogs and largemouth bass. 
 
The influence of agricultural, industrial, and urban development, including dam and levee 
construction, groundwater extraction, surface flow diversion and discharges, and sand 
and gravel operations, have adversely affected the natural processes of the Ventura River. 
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Most of the reaches have received very poor values.  There are many segments of the 
river that have been significantly eroded since the construction of Matilija Dam, Robles 
Diversion and Casitas Dam.  Segments of the Ventura River have become so entrenched 
that flows, including the 100-year event, will remain in the active channel.  Only Reach 6 
received close to an average value due to the limited adverse impacts and the beneficial 
influence of North Fork Matilija Creek. 
 
 

Table 2-9 Summary Baseline Conditions HEP Outputs  

REACH STEELHEAD HABITAT RIPARIAN HABITAT NATURAL PROCESSES 
TOTAL 

HU's 
Avg. 

  
Habitat 
Value Acres 

Avg. 
Habitat 
Units 

Avg. 
Habitat 
Value Acres 

Avg. 
Habitat 
Units 

Avg. 
Habitat 
Value Acres 

Avg. 
Habitat 
Units   

1 0.42 45 18.93 0.60 74 43.67 0.10 95 9.50 72.09
2 0.42 167 69.51 0.54 377 202.95 0.10 451 45.07 317.53
3 0.60 54 32.09 0.55 104 57.81 0.10 142 14.22 104.12
4 0.40 135 53.47 0.54 348 187.57 0.10 417 41.72 282.75
5 0.35 83 28.93 0.59 549 324.45 0.12 593 73.52 426.90
6 0.57 50 28.41 0.70 58 41.10 0.42 79 32.72 102.22
7 0.00 93 0.00 0.53 109 60.69 0.19 162 28.65 89.34

8 0.00 129 0.00 - - - - - - - 
9 0.00 200 0.00 - - - - - - - 

Tot. 
Acres  956   1619  1939  
50-Yr 
Avg. 0.46   38.56 0.58  131.18    35.06 204.79

 
 
Existing Floodplain Features and Issues 
 
The hydraulic and sediment transport analyses include an investigation of the existing 
and future without-project condition flood threat along Matilija Creek and the Ventura 
River.  The flooding analysis assumed no difference between the existing and future 
without-project condition potential flood threat.  Studies included investigations of the 
10, 50, 100 and 500-year flood events.  Figures 2-21 and 2-22 present the overflows for 
the 50- and 100-year events.  The existing Ventura, Casitas Springs, and Live Oak 
Levees were included in the analysis and assessed for potential overtopping as a result of 
the 10, 50, 100 and 500-year flood events. Details are presented in the H&H appendix.   
 
Currently, properties with structures at risk include Matilija Hot Springs, Camino Cielo, 
Meiners Oaks, Live Oak, and Casitas Springs. Matilija Hot Springs has some lower 
grounds that would flood with an event greater than the 50-yr.  Some properties within 
the Camino Cielo area are within the 100-yr floodplain.  The Meiners Oaks area is just 
above the 100-yr floodplain.  The levee at Live Oak is greater than the 100-yr event.  
However, the Santa Ana Bridge, a severe constriction, can create a backwater effect 
upstream, causing overtopping of the levee.  A maintenance program to prevent the 
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buildup of channel bed elevations is currently in effect.  The levee at Casitas Springs does 
not provide 100-yr flood protection. 
 

 
Figure 2-21 - 50-yr Floodplain  
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Figure 2-22 - 100-yr Floodplain 
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An economic analysis of potential flood damage was also prepared based on floodplain 
mapping generated by the hydraulic and sediment transport modeling.  All lands within 
the floodplain were studied to determine the potential economic structural and non-
structural (crop) damages. Details are presented in the Economic Appendix. 
 
No flood damages occur within the Matilija subwatershed.  Matilija Dam has a negligible 
impact on the peak flows of large floods (greater than 10-year return periods).  The 
remaining reservoir area, with about 500-acre feet of storage, will quickly fill during a 
major storm and provides virtually no attenuation of floods. 
 

 

 

 

 

 

 

 

 

 

Figure 2-23 – Matilija Dam During Recent Storm 
 
For the Ventura River, the non-damaging discharge varies by reach.  For Reaches 1, 2 
and 4, the non-damaging discharge is less than 10-years for non-structural damages 
(crops).  For Reaches 3 and 5, a 45-year, non-damaging discharge is assumed. 
 
Crop damages occur in Reaches 2, 3, 4 and 6 of the Ventura River for the 500-year event, 
and Reaches 2, 4, and 6 for more frequent flood events (less than 100-yr-10 yr).  The 
most significant flood damages to crops occur in Reach 2 and begin at the 10-year event.   
 

Table 2-10 Potential Crop Damages (2003 Price Levels) 
Flood Event Damage Estimates ($) # Acres Impacted 

10-yr $  68,000 42 
50-yr $137,000 92 
100-yr $197,000 125 
500-yr $283,000 174 

 
Structure and content damages occur in Reaches 1-5, with the most damages occurring in 
Reach 3.  Structure and content damages per event are estimated to be about $3.8 million 
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for the 50-year event, $5 million for the 100-year event, and $18.3 million for the 500-
year event.  For the 50-year event, flooding impacts 170 structures.  The majority of those 
structures are single-family residences (144), and most are located in Reach 3 in the 
Casitas Springs community.  For the 100-year event, the structures impacted by flooding 
increases to 215, with 149 of those single-family residences.  For the 500-year event, 
there are 442 structures impacted by flooding. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-24 – Upstream/Downstream Views of Casitas Springs Levee in Feb 1998 
Storm Event (<20 Year Event) 

 
The Equivalent Annual Damages (EAD) is a calculation that includes the probability of 
the flood events occurring in any given year and total damages for those events.  The net 
present value for the EAD was estimated to be $163,000 for structural and crop damages 
($148,000 for structural damages alone).  Only $1.8 million in equivalent annual 
damages would be prevented by modification of existing flood control features to provide 
a 100-year level of protection.  The relatively low average annual damage potential is not 
considered sufficient to justify Federal interest in flood protection measures alone.   
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