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1.0 INTRODUCTION 
 
The Giant Reed Removal Project (Project) is one component of the greater Matilija Dam Ecosystem 
Restoration Project, which is resulted from several years of collaboration with stakeholders and experts.  
The Project is sponsored by the Ventura County Watershed Protection District (District) and being 
conducted under the Proposition 40 Consolidated Grant from the California State Water Resources 
Control Board (SWRCB).  The goal of the Project is to substantially reduce the abundance and 
distribution of invasive plants which consume large quantities of water, displace native vegetation and 
wildlife, disperse readily during floods, and exacerbate flooding, erosion, and fire intensity.  The outcome 
of the Project will be recolonization of native vegetation and restoration of native habitats. 
 
The Matilija Dam Ecosystem Restoration Project Feasibility Study Environmental Impact 
Statement/Environmental Impact Report (EIS/EIR), dated September 2004, was adopted by the Ventura 
County Board of Supervisors on December 14, 2004.  Subsequently, a Biological Opinion was issued by 
the U.S. Fish and Wildlife Service (USFWS) for the complete Project on March 31, 2005.  In the original 
Project, the Giant Reed Removal Project was to occur after the removal of the Dam.  However, the 
schedule for giant reed (Arundo donax) removal has been accelerated by the availability of 2005-2006 
SWRCB Consolidated Grant Program funding.  
 
This Plan describes treatment methodologies for the removal of approximately 208 acres of target 
invasive weed infestation dominated by giant reed within the 1,274-acre Project Area.  The additional 
target species to be addressed under the Plan include castor bean (Ricinus communis), salt cedar 
(Tamarix spp.), Scotch broom (Cytisus scoparius) and Peruvian pepper trees (Schinus sp.).  Giant reed 
makes up a substantial portion of the existing vegetation in the former Matilija Reservoir area and has 
infested the entire Project Area.  Giant reed is defined by the California Invasive Plant Council as a 
widespread, mostly invasive wildland pest (List-A-1).  It disperses during high-flow events that dislodge 
individual plants and large stands, and spreads aggressively because it develops viable roots from the 
nodes of plants and plant fragments, especially rhizomes.  Populations of giant reed are expected to 
continue to increase throughout the Matilija Creek and Ventura River system if it is not controlled.  Giant 
reed in the Matilija Reservoir is a source of propagules for the lower watershed as plant material is 
washed downstream during large storm events.  Controlling giant reed in the upper watershed reduces 
giant reed dispersal to the lower river reaches and minimizes reestablishment.  Through the EIS/EIR, the 
District has committed to long-term monitoring and adaptive management.  Following completion of the 
Project, monitoring and reporting will be performed annually for a period of at least five years, continuing 
past the grant period. 
 
1.1 Project Benefits 
 
Giant reed control is a first step toward ecosystem restoration in the Ventura River and Matilija Creek, 
which is heavily infested with this invasive plant.  As further described below, Project benefits include:  
 

• improvement of water quality,  
• restoration of biological habitat,  
• reduction of flood hazards, and 
• reduction of fire risks. 

 
Giant reed, due to its large leaf surface area, consumes more water than native riparian vegetation.  
Control of the giant reed infestation in the Project Area would increase the amount of recharge to the local 
groundwater aquifer.  Native plants that recolonize the giant reed removal area are expected to take up 
nutrients, thereby positively affecting pollutant loads in surface water.  The reduction in the spread of 
exotic vegetation and maintenance of high quality wetland habitat would aid in the long-term attainment 
and maintenance of the water quality objectives set in the Los Angeles Regional Water Quality Control 
Board Basin Plan. 
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The increased amount of water in the stream would improve aquatic and terrestrial habitat.  Giant reed 
does not provide high quality food or habitat for wildlife.  Restoration of native riparian habitat would 
increase the amount of available suitable habitat for the least Bell’s vireo (Vireo bellii pusillus), 
southwestern willow flycatcher (Empidonax traillii extimus), California red-legged frog (Rana aurora 
draytonii), and southwestern pond turtle (Clemmys marmorata pallida), as well as 25 additional sensitive 
species.  The increased amount of water available for instream use would contribute to the restoration 
and enhancement of southern steelhead (Onchorynchus mykiss) migration and spawning. 
 
Removal of giant reed would reduce flood hazards.  During high floods, giant reed stems and rhizomes 
break off and are washed downstream, where they can form debris dams and damage existing 
infrastructure such as bridge abutments and culverts.  Plant material that ultimately ends up along County 
beaches requires collection and disposal to landfills.  These flood hazards would be reduced with the 
control of giant reed and reestablishment of native riparian vegetation. 
 
Removal of giant reed would reduce fire risks by reducing the overall fuel load.  Giant reed is highly 
flammable.  In areas where giant reed has taken over, the risks and intensity of wildfire have increased.  
Control of giant reed will reduce the fire risk by reducing the amount of fuel or biomass.  Near residential 
development, giant reed stands will be cut and the biomass removed off-site, resulting in an immediate 
reduction in fuel.  Stands treated by foliar application lose their leaves and small stalks fall to the ground 
reducing the standing flammable biomass.  
 
1.2 Project Area 
 
The Project area includes the floodplain of Matilija Creek and the Ventura River from the downstream end 
at Highway 150 extending upstream approximately 2,000 feet past the waterfalls.  Matilija Creek and the 
Ventura River were divided into a series of reaches for the EIS/EIR for the Matilija Dam Ecosystem 
Restoration Project, with Reach 1 beginning at the Ventura River Estuary and Reach 9 extending into the 
upper Matilija Creek watershed.  This Project’s area includes Reaches 5 through 9 with Reach 7 split into 
two sections; Reaches 7A and 7B (Figure 1).  The Project Area comprises approximately 1,274 acres and 
14.9 river miles.  Giant reed control downstream of Highway 150 will be completed with other funding at a 
later date along the Ventura River. 
 
The Project reaches are defined as follows: 
 
Reach 5: Highway 150 Bridge to the upstream end of Robles Diversion Facilities, approximately 3.3 

river miles. 
Reach 6: Robles Diversion to the Matilija Dam, approximately 2.1 river miles. 
Reach 7A: Matilija Reservoir from the dam upstream approximately 1.3 river miles. 
Reach 7B:  Begins approximately 1.3 river miles from the Matilija Reservoir dam and extends 

approximately 4 river miles upstream. 
Reach 8: Begins approximately 5.3 river miles upstream of the Matilija Reservoir dam and continues 

approximately 1.6 river miles upstream to the confluence of Old Man Creek and Matilija 
Creek. 

Reach 9: Begins at the confluence of Old Man Creek and Matilija Creek and continues approximately 
2.6 river miles upstream. 

 
This Plan includes a description of the covered target invasive species (Section 2), the proposed 
treatment methodologies (Section 3), the invasive infestations and biological constraints by reach 
(Section 4), proposed Best Management Practices and mitigation measures (Section 5), and monitoring 
proposed during construction as well as monitoring treatment effectiveness (Section 6). 
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1.3 Project Time Frame 
 
The Project will include an initial treatment of the target invasive species and subsequent retreatment 
over the 5 year monitoring period.  The initial treatment will occur from September 1 through 
approximately December 30, 2007, outside of the bird breeding season.  Retreatment is expected to 
occur in approximately 20 percent of the Project Area.  Retreatments are anticipated to occur throughout 
the year for the first two years after the initial treatment (2008/2009) and primarily outside of the bird 
breeding season (September 1 through March 15) for the last three years of retreatment.  Retreatment of 
isolated patches of resprouts will occur via the same methods as described for the initial treatment.  The 
intensity of the retreatment effort will be substantially less than the initial treatment, which is discussed in 
greater detail in Sections 3 and 4. 
 
 
2.0 BIOLOGICAL RESOURCES 
 
The following assessment of biological resources within the Project Area is based on a literature review 
and a field study to assess the level of infestation by the five target invasive species present within 
Reaches 5 through 9.  Polygons within each reach were digitally delineated in the office based on 
observable vegetation and habitat signatures on aerial photo imagery.  Approximately 690 polygons 
throughout the Project Area were surveyed by walking through each polygon.  The minimum mapping unit 
was approximately 0.5 acre for infested areas and approximately 2 acres in vegetation communities with 
low infestation.  In some cases where the vegetation (typically giant reed stands in Reaches 7A and 7B) 
was either too dense or was inaccessible, a visual estimation from a high vantage point utilizing 
binoculars and aerial imagery was used in lieu of walking.  Vegetation surveys were conducted in 
February and March of 2007.  Trees comprising the upper canopy were leafless at this time, allowing for 
good visibility of understory invasive plants.  During the field assessment, polygons were assigned a level 
of infestation according to the following categories: 0%, <1%, 2-5%, 6-10%, 11-24%, 25-49%, 50-75%, 
76-85%, and 86-100%.  The acreages of infestation discussed below are based on taking the middle 
value from these range categories.  During these surveys, information on vegetation community, and the 
suitability of the habitat polygons for the least Bell's vireo, southwestern willow flycatcher, and California 
red-legged frog were also collected.   
 
2.1 Target Invasive Plant Species 
 
2.1.1 Giant Reed  
 
Giant reed is a robust perennial grass six to 30 feet tall, growing in multi-stemmed, cane-like clumps, 
spreading from horizontal rhizomes below the soil, and often forming large colonies (Figure 2a).  Giant 
reed can quickly develop into a monotypic stand throughout a riparian area.  Individual stems or culms 
are tough and hollow, divided by partitions at nodes like bamboo.  First-year culms are unbranched, with 
single or multiple lateral branches from nodes forming the second year.  The pale green to purple-green 
leaves, which broadly clasp the stem with a heart-shaped base and taper to the tip, are up to two feet or 
more in length.  Leaves are arranged alternately along the culm, distinctly two-ranked (in a single plane).  
Giant reed produces a tall, plume-like flowerhead at the upper tips of stems, the flowers closely packed in 
a cream to brown cluster borne from early summer to early fall.  Culms may remain green throughout the 
year, but often fade with semi-dormancy during the winter months or in drought.  Giant reed is capable of 
regenerating readily either from rhizomes or from stem pieces.  The action of stem cutting triggers a 
sprouting response from the rhizomes.  The ability for giant reed to regenerate is tremendous and can 
pose the greatest threat to a successful eradication effort.  Additionally, the roots can reach depths of ten 
feet, making mechanical removal extremely difficult.  Giant reed biomass may be finely chipped and used 
as landscape mulch with low threat of regeneration.  Approximately 160 acres of giant reed were mapped 
within all reaches of the Project Area (Figure 3a, b, c, d and Figure 4a, b, c, d). 
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Pepper Tree (Schinus mole)
Figure 2b
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Figure 2e

P
:\E

R
A

\M
at

ili
ja

  A
ru

nd
o\

R
em

ov
al

 P
la

n\
2n

d 
D

ra
ft 

R
em

ov
al

 P
la

n\
C

B
_P

ic
s

No Scale



HWY 150

H
W

Y 33

Rice Canyon

H
W

Y 
33

Rice Road

° 1 inch equals 1,200 feet Reach 5 Invasive Plant Species Infestation

Figure 3a

Pa
th

: P
:\E

R
A\

M
at

ili
ja

  A
ru

nd
o\

G
IS

\M
XD

s\
R

ep
or

t F
ig

ur
es

\R
ea

ch
5_

To
ta

l_
In

fe
st

.m
xd

0 600 1,200300
Feet

Invasive Plant Infestation
Infestation by Percentage

0%

<=1%

2%-5%

6%-10%

11%-24%

25%-49%

50%-75%

76%-85%

86%-100%

Source: AirPhoto USA 2005



Reach 7A

Reach 6

HWY 33

Ojai
Quarry

R
at

tle
sn

ak
e 

C
an

yo
n

N. Matilija Canyon R
oad

Matilija Dam

Matilija 
Reservoir

° 1 inch equals 1,000 feet Reach 6 and 7A Invasive Plant Species Infestation

Figure 3b

P
at

h:
 P

:\E
R

A
\M

at
ili

ja
  A

ru
nd

o\
G

IS
\M

XD
s\

R
ep

or
t F

ig
ur

es
\R

ea
ch

6&
7a

_T
ot

al
_I

nf
es

t.m
xd

0 500 1,000250
Feet

Invasive Plant Infestation

Infestation by Percentage

0%

<=1%

2%-5%

6%-10%

11%-24%

25%-49%

50%-75%

76%-85%

86%-100%

Source: AirPhoto USA 2005



N. Matilija C anyon Road

Li
m

e 
Ca

ny
on

° 1 inch equals 1,200 feet
Reach 7B Invasive Plant Species Infestation

Figure 3c

Pa
th

: P
:\E

R
A

\M
at

ili
ja

  A
ru

nd
o\

G
IS

\M
XD

s\
R

ep
or

t F
ig

ur
es

\R
ea

ch
7b

_T
ot

al
_I

nf
es

t.m
xd

0 600 1,200300
Feet

Source: AirPhoto USA 2005

Invasive Plant Infestation

Infestation by Percentage

0%

<=1%

2%-5%

6%-10%

11%-24%

25%-49%

50%-75%

76%-85%

86%-100%



Reach 9

Reach 8

Old ManCanyon

M
atilija Creek

Blue Heron
Ranch

Murietta
Canyon

° 1 inch equals 1,200 feet Reach 8 and 9 Invasive Plant Species Infestation

Figure 3d

Pa
th

: P
:\E

R
A\

M
at

ili
ja

  A
ru

nd
o\

G
IS

\M
XD

s\
R

ep
or

t F
ig

ur
es

\R
ea

ch
8&

9_
To

ta
l_

In
fe

st
.m

xd

0 600 1,200300
Feet

Invasive Plant Infestation

Infestation by Percentage

0%

<=1%

2%-5%

Source: AirPhoto USA 2005

Waterfall



HWY 150

H
W

Y 33

Rice Canyon

H
W

Y 
33

Rice Road

° 1 inch equals 1,200 feet Reach 5 Giant Reed Infestation

Figure 4a

Pa
th

: P
:\E

R
A\

M
at

ili
ja

  A
ru

nd
o\

G
IS

\M
XD

s\
R

ep
or

t F
ig

ur
es

\R
ea

ch
5_

G
ia

nt
R

ee
d_

In
fe

st
.m

xd

0 600 1,200300
Feet

Source: AirPhoto USA 2005

Giant Reed Infestation
Infestation by Percentage

0%

<=1%

2%-5%

6%-10%

11%-24%

25%-49%

50%-75%

76%-85%

86%-100%



Reach 7A

Reach 6

N. Matilija Canyon Road

R
at

tle
sn

ak
e 

C
an

yo
n

Matilija Dam

Matilija 
Reservoir

Ojai
Quarry

HWY 33

° 1 inch equals 1,000 feet Reach 6 and 7A Giant Reed Infestation

Figure 4b

Pa
th

: P
:\E

R
A\

M
at

ili
ja

  A
ru

nd
o\

G
IS

\M
XD

s\
R

ep
or

t F
ig

ur
es

\R
ea

ch
6&

7a
_G

ia
nt

R
ee

d_
In

fe
st

.m
xd

0 500 1,000250
Feet

Giant Reed Infestation

Infestation by Percentage

0%

<=1%

2%-5%

6%-10%

11%-24%

25%-49%

50%-75%

76%-85%

86%-100%

Source: AirPhoto USA 2005



N. Matilija C anyon Road

Li
m

e 
Ca

ny
on

° 1 inch equals 1,200 feet
Reach 7B Giant Reed Infestation

Figure 4c

Pa
th

: P
:\E

R
A

\M
at

ili
ja

  A
ru

nd
o\

G
IS

\M
XD

s\
R

ep
or

t F
ig

ur
es

\R
ea

ch
7b

_G
ia

nt
R

ee
d_

In
fe

st
.m

xd

0 600 1,200300
Feet

Source: AirPhoto USA 2005

Giant Reed Infestation

Infestation by Percentage

0%

<=1%

2%-5%

6%-10%

11%-24%

25%-49%

50%-75%

76%-85%

86%-100%



Reach 9

Reach 8

Old ManCanyon

M
atilija Creek

Blue Heron
Ranch

Murietta
Canyon

° 1 inch equals 1,200 feet Reach 8 and 9 Giant Reed Infestation

Figure 4d

Pa
th

: P
:\E

R
A\

M
at

ili
ja

  A
ru

nd
o\

G
IS

\M
XD

s\
R

ep
or

t F
ig

ur
es

\R
ea

ch
8&

9_
G

ia
nt

R
ee

d_
In

fe
st

.m
xd

0 600 1,200300
Feet

Giant Reed Infestation

Infestation by Percentage

0%

<=1%

2%-5%

Source: AirPhoto USA 2005

Waterfall



Ventura County Watershed Protection District Matilija Dam Giant Reed Removal Plan 
 

2.1.2 Peruvian Pepper Tree  
 
Pepper tree is a large spreading tree growing to a height of 40 feet with a round crown with drooping lacy 
foliage (Figure 2b).  Leaves are arranged alternately and pinnately compounded throughout the culm.  
Each leaf is eight to 14 inches long, often curved, and contains numerous (19 to 40) lance-shaped 
leaflets, each of which are one to three inches in length.  The leaf has a peppery fragrance and is green-
yellow in color.  The flowers hang in clusters with male and female flowers on separate trees.  The flowers 
are small with white petals and yellow centers. They are arranged in loose, many-branched hanging 
clusters, and they appear in summer.  The flowers on the female trees develop into bright pink to red 
berries (1/4 inch in diameter), which hang in clusters.  Each berry contains a hard stone-like seed that 
requires digestion by birds to germinate.  Pepper trees are capable of reproducing readily due to the 
extensive seed bank accumulated by mature trees. Mature rootstocks are capable of regenerating growth 
for up to three years post herbicide application; therefore, yearly monitoring is required.  Approximately 
1.1 acres of pepper trees were mapped within the Project Area (Figure 3a, b, c, d and Figure 6a, b, c, d).  
Pepper trees were found in Reaches 5, 6, and 7B. 
 
2.1.3 Scotch broom  
 
Scotch broom is a perennial evergreen in the legume family (Figure 2e).  It grows up to 10 feet tall and it 
has sharply angled branches generally with five green ridges of hairs, primarily during the first three years 
of growth.  As the branches mature, the hairs fall off, and the branches become tan and lose the distinct 
ridges.  There are commonly very few leaves. About half the photosynthetic (green) tissue is in the leaves 
and half is in branch tissue.  However, the lower leaves have three lobes, while the upper leaves are 
simple.  Scotch broom has bright yellow flowers, which are shaped like pea flowers and are about 0.75-
inch long.  The plants bloom from April to June, forming green seedpods, which contain several seeds.  
Scotch broom is a prolific seed producer, requiring monitoring of removal sites to locate and eradicate 
new seedlings.  Location and retreatment of crown and stump resprouts is also imperative.  
Approximately 45.5 acres of Scotch broom was mapped within the Project Area and it is found in all 
reaches except Reach 9 (Figure 3a, b, c, d and Figure 5a, b, c, d). 
 
2.1.4 Salt Cedar  
 
Salt cedar is a many-branched shrub or tree less than 26 feet tall with small scale-like leaves (Figure 2d).  
Leaves have salt glands, and salt crystals can often be seen on leaves, from which comes the name “salt 
cedar.”  Small white to deep pink flowers are densely arranged on racemes.  The bark is reddish brown 
with smooth stems.  Salt cedar is easily spread and difficult to eliminate.  Salt cedar can reproduce both 
vegetatively and by seed.  Plants can regenerate from cuttings that fall on moist soil.  Monitoring is 
essential following any control effort, as some salt cedar is capable of resprouting following treatment.  
Less than half an acre of salt cedar was mapped within the Project Area and it was only observed as 
seedlings in Reaches 7A and 7B (Figure 3a, b, c, d and Figure 6a, b, c, d). 
 
2.1.5 Castor Bean  
 
Castor bean is a perennial shrub, sometimes tree-like, three to 15 feet tall, with large, palmately-lobed 
leaves and sharply-toothed leaf margins (Figure 2e).  The leaves are usually deep green, but some 
varietals have a reddish coloration.  The stems are smooth, round and frequently red, with clear sap.  The 
flowers are small and greenish, with both male and female flowers on the same plant.  The fruit is a 
quarter-sized, round, spiny capsule, often reddish, containing up to three shiny, smooth, mottled seeds.  
Castor bean is a prodigious seed producer and requires monitoring post treatment to locate and eradicate 
new seedlings.  Approximately one acre of castor bean was mapped in the Project Area and is found in 
relatively low numbers in Reaches 5, 6, 7A and 7B (Figure 3a, b, c, d and Figure 6a, b, c, d). 
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2.2 Vegetation Communities 
 
Vegetation and habitat types were broadly classified based on eleven categories (Figure 7a, b, c, d).  
There were seven vegetation types: riparian woodland, riparian scrub, oak woodland, chaparral, scrub, 
freshwater marsh and grassland; and four unvegetated categories: active channel, developed, open 
water and roads identified in the Project Area.  The study also included orchards and ornamental 
vegetation as an initial classification; however, no polygons were classified in these categories within the 
Project Area.  The habitat types were classified using broad definitions combined from Mayer and 
Laudenslayer (1988), and Holland (1986).  These results do not include an approximately 4.5-acre area in 
the uppermost polygon of Reach 9 which was inaccessible due to a steep waterfall and was not surveyed 
at the time this report was prepared.  The approximate areas of various habitat types within the Project 
Area are presented below (Table 1).   
 

Table 1 Vegetation Communities within the Project Area 
 

Habitat Project Area (acres) Total Acres Infested Acres of >50% 
Infestation 

Not Sampled 4.5 -- -- 
Freshwater Marsh 8.3 0.3 0.0 
Grassland 18.5 <1 0.0 
Riparian Scrub 217.9 51.2 30.4 
Scrub 154.7 33.4 8.1 
Chaparral 259.2 6.3 0.0 
Riparian Woodland 247.5 101.3 76.8 
Oak Woodland 29.1 8.2 0.0 
Open Water 137.3 -- -- 
Active Channel 191.8 6.3 0.6 
Developed 3.1 -- -- 
Roads 1.9 -- -- 
Total 1,274 207 115.9 
 
Riparian woodland includes any riparian tree component and tall tree-like shrubs corresponding to the 
Holland classifications of southern coast live oak (Quercus agrifolia) riparian forest , southern cottonwood 
(Populus fremontii) –willow (Salix spp.) riparian forest , and southern sycamore (Plantanus racemosa) –
alder (Alnus rhombifolia) riparian woodland.  Riparian woodland occurs in 247.5 acres, predominantly in 
Reaches 6, 7A, 7B, and 9.  Approximately 94.5 acres of riparian woodland are infested by the target 
invasive species, and 76.8 acres are infested at 50 percent or greater, measured by cover. 
 
Riparian scrub is strongly dominated by mule fat (Baccharis salicifolia) and includes willows and 
cottonwood saplings.  This early seral stage community is maintained by frequent flooding.  Absent this, 
most areas would succeed to cottonwood- or sycamore-dominated riparian forests or woodlands.  
Riparian scrub occurs in 217.9 acres and is found in Reaches 5, 6, 7A, 7B, and 8.  Approximately 47.7 
acres of riparian scrub are infested by the target invasive species, and 30.4 acres are infested at 50 
percent or greater, measured by cover. 
 
Oak Woodland is interspersed with non-native grassland and is dominated by coast live oak.  It also 
likely intergrades with oak savannah but was only classified as oak woodland for this study.  The 
vegetation within the Project Area corresponds to the Holland 1986 classification coast live oak woodland.  
Oak woodland occurs in 29.1 acres, predominantly in Reaches 5 and 7B.  Approximately 7.6 acres of oak 
woodland are infested by the target invasive species, but none of the oak woodland communities 
surveyed were infested at 50 percent or greater, measured by cover. 
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Chaparral is dominated by evergreen shrubs with small, thick, leathery, dark green, sclerophyllous 
leaves.  Shrubs are relatively tall and dense and correspond to the Holland 1986 classifications of 
northern mixed chaparral and chamise (Adenostoma fasciculatum) chaparral.  Many typical scrub species 
also grow intermixed as associates as well as several species of ceanothus (Ceanothus spp.).  Chaparral 
occurs in 259.3 acres and occurs in all reaches with the highest acreages occurring in Reaches 5, 7B, 
and 8.  Approximately 5.9 acres of chaparral are infested by the target invasive species, and none of the 
chaparral communities surveyed are infested at 50 percent or greater, measured by cover. 
 
Grassland consists of primarily non-native annual grasses.  In the Project Area it was primarily a 
component of oak woodlands but was occasionally mapped as a separate vegetation community where it 
lacked overstory cover.  Grassland occurs in 18.5 acres and was found in Reaches 5 and 7A.  Target 
invasive species are found in less than 1% of this habitat type.  
 
Scrub consists of low, mostly soft-woody shrubs with bare ground underneath and between shrubs.  
Within the Project Area, this vegetation community included Holland 1986 classifications of Venturan 
coastal sage scrub and alluvial scrub.  Scrub occurs in 154.7 acres, occurs in all reaches, and 
predominantly occurs in Reaches 5, 6, and 7B.  Approximately 31.1 acres of scrub are infested by the 
target invasive species, and 8.1 acres are infested at 50 percent or greater, measured by cover. 
 
Freshwater marsh includes emergent vegetation in wet soil habitats or standing water.  Within the 
Project Area, this vegetation type included coastal and valley freshwater marsh.  Freshwater marsh 
occurs in 8.3 acres, with the largest patches occurring above the dam in Reach 7A.  A very small 
acreage, approximately 0.3 acre, of freshwater marsh is infested by the target invasive species, but none 
of the freshwater marsh communities surveyed are infested at 50 percent or greater, measured by cover. 
 
Active Channel is defined as the barren, often rocky, portion of the channel where water typically flowed 
during sometime of the year.  Throughout the Project Area, 191.8 acres of active channel were mapped.  
Approximately 5.9 acres of active channel are infested by the target invasive species, and 0.6 acre is 
infested at 50 percent or greater, measured by cover. 
 
The Project Area also included developed areas (3.1 acres), roads (1.9 acres) and open water (137.3 
acres).  Open water is most evident above the dam in Reach 7A and was observed within the creek 
channel in all reaches, except Reach 5, which was dry at the time of survey.  Less than 1 percent of open 
water habitat contains target invasive species. 
 
2.3 Sensitive Species 
 
A habitat suitability assessment was performed for least Bell's vireo, southwestern willow flycatcher and 
California red-legged frog in all polygons defined during the mapping of the target species infestations in 
February and March 2007.  Habitat assessments were conducted to determine where protocol surveys 
may be required, as well as identifying areas of no or low quality habitat where treatment efforts might 
occur within the bird breeding season.  Criteria for assessing potential habitat were based on specific 
vegetation characteristics as summarized in Tables 2 and 4 for least Bell’s vireo and southwestern willow 
flycatcher.  A habitat assessment was conducted for California red-legged frogs based on USFWS 
guidance dated August 2005, in appropriate habitat within Reaches 6 through 8. 
 
2.3.1 Least Bell’s Vireo 
 
Riparian woodland supporting the least Bell’s vireo typically has a dense canopy, where birds forage, and 
a dense understory, where they nest.  The dense riparian habitats usually have a canopy of willow and 
cottonwood, and an understory comprised of mule fat, poison oak (Toxicodendron diversilobum), wild 
rose (Rosa californica), mugwort (Artemisia douglasiana), and other riparian species (Franzreb 1989, 
Olson & Gray 1989, RECON 1989).  Least Bell’s vireo uses upland scrub adjacent to riparian woodland 
regularly, foraging at distances up to 200 feet from the riparian edge and even nesting in non-riparian 
habitat.  Use of marginal habitats increases when, after an unusually wet winter, nearby riparian 
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woodland is flooded and the upland habitat becomes unusually lush.  Least Bell’s vireos nest at openings 
and edges where there is dense vegetation near the ground, placing the nest between 1.5-5 feet off the 
ground in a fork of slender twigs of predominantly willows and mulefat (Unitt 1984, Brown 1983).  The 
breeding season generally ranges from March through July.  Males establish breeding territories that 
range in size from 0.5-4 acres (RECON 1989).  
 
A successful nesting pair of least Bell's vireos was recorded in the Ventura River during surveys 
conducted by Greaves in 2004.  This pair was detected near the Main Street Bridge in the vicinity of the 
Ventura River which is approximately 6.5 miles downstream of Reach 5.  Two additional nesting pairs 
were detected upstream of the main street bridge in 2004 but the status of those nests was not 
determined.   
 
In consultation with the USFWS for the entire Matililja Dam Removal Project (USFWS 2005), it was 
determined that Project activities were not likely to adversely affect the least Bell's vireo.  This 
determination was based on the limited suitable habitat available for the least Bell's vireo within the 
Project Area, the presence of brown-headed cowbirds (Molothrus ater) within the watershed, and a 
commitment from the USACE to conduct surveys immediately prior to Project activities within suitable 
habitat and each year during the breeding season for the duration of the Project.  If least Bell's vireo nests 
are found, Project activities would be set back a minimum of 500 feet from nest sites or avoided until the 
young have fledged.   
 
The habitat assessment conducted in 2007 identified potential suitable habitat for least Bell's vireo to 
comply with the USFWS biological opinion for any Project activities that may occur during the breeding 
season of least Bell's vireo.  Table 2 summarizes the criteria used in the least Bell’s vireo habitat 
assessment.  The initial treatment of invasive species treatments and/or removal is scheduled to avoid 
the breeding season of least Bell's vireo.  
 

Table 2  Least Bell's Vireo Habitat Suitability Values 
 

 Vegetation Description Contiguous 
Area (acres) 

Canopy 
Height (ft) 

Not suitable Scrub, oak wood, freshwater marsh 
(without a canopy component) 

NA NA 

Poor habitat, low 
chance to occur 

Sparse riparian canopy (open canopy) 
with passable understory of mule fat 
(<40% cover) or robust sage scrub 
following rainy winter 

 0 - 1 10 

Marginal habitat, 
moderate chance to 

occur 

Canopy of willows or cottonwoods and 
semi-passable understory of mule fat (50-
70% cover); also dense stands of 
sycamores or alders 

0.5 – 3 5 – 60 

Favorable habitat, 
likely to occur 

Dense canopy of willows with dense 
understory of mulefat (70 to 90%), 
mugwort and wild rose 

0.5 – no max. 5 – 40 

 
Potential least Bell’s vireo habitat was located in 60.6 acres throughout the Project Area (Figure 8a, b, c, 
d).  The habitat was patchy throughout Reaches 5 through 8; no habitat was observed in Reach 9.  The 
highest quality least Bell’s vireo habitat was observed in Reaches 7A and 7B, with 44.1 acres (73%) of 
suitable habitat within these reaches.  Approximately 16.5 acres of potential least Bell’s vireo habitat is 
infested by the target invasive species, and 10.2 acres are infested at 50 percent or greater, measured by 
cover.  Table 3 summarizes the acreages of marginal and favorable habitat determined during habitat 
assessments. 
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Table 3 Habitat Suitability Acreages for Least Bell’s Vireo 
 

Reach Marginal Habitat 
(acres) 

Favorable Habitat 
(acres) 

Suitable Habitat 
with Infestation 

Acres of >50% 
Infestation 

5 6.7 0 3 2.3 
6 8.3 0 3.9 2.2 

7A 11.7 1 4.8 2.6 
7B 26 5.5 4.8 3.1 
8 1.4 0 0 0 
9 0 0 0 0 

Total 54.1 6.5 16.5 10.2 
 
2.3.2 Southwestern Willow Flycatcher 
 
The southwestern willow flycatcher is a riparian obligate, neotropical migratory insectivore that breeds in 
summer along rivers, streams and other wetlands where dense willow, cottonwood, salt cedar or other 
similarly structured riparian vegetation occurs (USFWS 1995a; AGFD 1997e).  The willow flycatcher is 
considered to be a partial cottonwood-willow obligate throughout southwestern riverine systems.  It is 
thought to be restricted to cottonwood-willow habitats at low elevations, but is frequently associated with 
salt cedar-dominated habitats at higher elevation sites (Hunter et al. 1987).  Understory species include 
mule fat and arrow weed (Pluchea sp.).  Southwestern willow flycatchers also nest in areas with salt 
cedar and Russian olive (Eleagnus angustifolia) in areas where these species have replaced the native 
willow.  Surface water is required at nesting sites.  Both even- and uneven-aged sites are utilized by this 
subspecies for nesting habitat.  Nesting habitat for the willow flycatcher typically has an extensive canopy 
coverage and is structurally homogenous (USFWS 1995).  Occupied habitat is generally near surface 
water and dominated by shrubs and trees 3 to 10 meters (10 to 30 feet) tall that provide dense lower and 
mid-story vegetation, with small twigs and branches for nesting.  Apparently, habitat structure and the 
presence of surface water or saturated soils may be more important than plant species composition in 
defining suitable flycatcher habitat (USFWS 1995). 
 
The willow flycatcher is present and singing on its breeding territory by mid-May, and young are fledged 
by early to mid-July (USFWS 1995).  Territory sizes for the willow flycatcher are not well-known due to the 
subspecies’ rarity and variable habitat utilization.  Estimated nesting habitat patch size varies from 0.2 to 
1.5 acres.  Nests are constructed in densely vegetated thickets with trees between 13 and 23 feet in 
height (Tibbitts et al. 1994).  However, habitat patches as small as 0.5 hectare (1.2 acres) have been 
found to support one or two nesting pairs (USFWS 1995). 
 
In consultation with the USFWS for the entire Matililja Dam Removal Project (USFWS 2005), it was 
determined that Project activities were not likely to adversely affect the southwestern willow flycatcher.  
This determination was based on negative surveys for southwestern willow flycatchers conducted in 
accordance with USFWS protocol during the 2000 breeding season; an absence of historical records of 
southwestern willow flycatchers breeding within the study area; and a commitment from the USACE to 
conduct surveys immediately prior to Project activities within suitable habitat and each year during the 
breeding season for the duration of the Project.  If southwestern willow flycatcher nests are found, Project 
activities would be set back a minimum of 500 feet from nest sites or avoided until the young have 
fledged.   
 
The habitat assessment conducted in 2007 identified potential suitable habitat for southwestern willow 
flycatcher to comply with the USFWS biological opinion for any Project activities that may occur during the 
breeding season of southwestern willow flycatcher.  However, southwestern willow flycatcher has not 
been observed in the upper reaches of the watershed or the Project Area.  Table 4 summarizes the 
criteria used in the southwestern willow flycatcher habitat assessment.  Currently, invasive species 
treatment and/or removal is scheduled to avoid the breeding season of southwestern willow flycatcher.   
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Table 4 Southwestern Willow Flycatcher Habitat Suitability Values 
 

 Vegetation description Contiguous 
area (acres) 

Canopy height 
(ft) 

Not suitable 
Riparian scrub, scrub, oak woodland, 
freshwater marsh that lacks a closed 
canopy 

NA NA 

Poor habitat, low 
chance to occur 

Sparse/Open riparian canopy (<30% 
cover) of tree species including willow, 
cottonwood, alder and maple; no surface 
water within polygon 

NA < 15 

Marginal habitat, 
moderate chance 

to occur 

Patches of at least 0.5 acres interspersed 
with riparian scrub, riparian canopy cover 
40-60%, open water 

0.5 – no max 10 – 30 

Favorable habitat, 
likely to occur 

Contiguous, dense stands of willow, 
cottonwood, alder, maple, w/mulefat 
understory; surface water present 

> 1.0 10 – 30 

 
Approximately 71.2 acres of southwestern willow flycatcher suitable habitat was mapped within the 
Project Area (Figure 8a, b, c, d).  Of the habitat determined suitable, 57.7 acres were marginal and 13.5 
acres were favorable.  Approximately 23 acres of potential southwestern willow flycatcher habitat is 
infested with the target invasive species, and 16.7 acres are infested at 50 percent or greater, measured 
by cover.  Southwestern willow flycatcher habitat was identified in Reaches 6, 7A and 7B; however, no 
recent detections of this species are known from the Project Area.  Table 5 summarizes the acreages of 
marginal and favorable habitat determined during habitat assessments.  
 

Table 5 Habitat Suitability Acreages for Southwestern Willow Flycatcher 
 

Reach Marginal Habitat 
(acres) 

Favorable Habitat 
(acres) 

Suitable Habitat 
with Infestation 

Acres of >50% 
Infestation 

5 0 0 0 0 
6 21.1 0 7 2.2 

7A 24.8 1.4 15.4 14.5 
7B 11.8 12.1 0.6 0 
8 0 0 0 0 
9 0 0 0 0 

Total 57.7 13.5 23 16.7 
 
2.3.3 California Red-legged Frog 
 
All life history stages of California red-legged frogs are most likely to be encountered in and around 
breeding sites, which are known to include coastal lagoons, marshes, springs, permanent and semi-
permanent natural ponds, and ponded and backwater portions of streams and artificial impoundments 
such as stock ponds, irrigation ponds and siltation ponds.  California red-legged frog eggs are usually 
found attached to emergent vegetation such as cattails and bulrush in ponds or in backwater pools in 
creeks.  Creeks and ponds where California red-legged frogs are found most often have dense growths of 
woody riparian vegetation, especially willows (Hayes and Jennings 1988).  California red-legged frogs are 
also frequently encountered in open grasslands occupying seeps and springs.  Such areas may not be 
suitable for breeding but may function as foraging habitat or refugia for dispersing frogs.  In the summer, 
California red-legged frogs are often found close to a pond or a deep pool in a creek where emergent 
vegetation, undercut banks or semi-submerged root balls afford shelter from predators.  California red-
legged frogs may also take shelter in small mammal burrows and other refugia on the banks up to 100 
meters from the water any time of the year and can be encountered in smaller, even ephemeral bodies of 
water in a variety of upland settings (Jennings and Hayes 1994; USFWS 2002).  
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California red-legged frogs breed from November through March, with earlier breeding records occurring 
in southern localities.  California red-legged frogs are prolific breeders and typically lay their eggs during, 
or shortly after, large rainfall events in late winter and early spring.  Embryos hatch 6 to 14 days after 
fertilization and larvae require 3.5 to 7 months to attain metamorphosis. 
 
California red-legged frogs were observed in Reaches 7A and 7B in giant reed and on rocks, sand, and 
leaf litter near the creek during daytime surveys of the area.  Suitable breeding habitat occurs along 
approximately 10 miles of Matilija Creek in approximately 137.7 acres (Figure 8a, b, c, d).  Approximately 
14.6 acres of potential California red-legged frog habitat is infested by the target invasive species, and 7.9 
acres are infested at 50 percent or greater, measured by cover.  The acreage of suitable habitat for 
California red-legged frogs is a very high estimate because the entire habitat within a polygon was 
included, even if the acreage of pond and adjacent suitable habitat was less.  Table 6 summarizes the 
suitable habitat acreages determined during habitat assessments. 
 
The proposed treatment methodologies described below (Section 3.0) have taken into account the 
number of California red-legged frogs observed within Reaches 7A and 7B, and have been discussed 
with the resource agencies.  Night surveys will be conducted to better assess the distribution and 
population size. 
 
Impacts to California red-legged frogs will be minimized during implementation of the Plan by temporarily 
relocating frogs encountered and prohibiting foliar herbicide applications over and near open water. 
 

Table 6 Habitat Suitability Acreages for California red-legged frog 
 

Reach Suitable Habitat 
(acres) 

Suitable Habitat 
with Infestation 

(acres) 
Acres of >50% 

Infestation 

5 3.1 0.4 0 
6 23.3 7.2 3.3 

7A 23.4 5.6 4.6 
7B 41.9 1.1 0 
8 16.8 0.05 0 
9 29.2 0.2 0 

Total 137.7 14.55 7.9 
 
 
3.0 TREATMENT METHODOLOGY  
 
Many techniques are currently utilized in the control and removal of giant reed, Scotch broom, salt cedar, 
castor bean, and pepper tree.  These include mechanical removal, herbicide application, controlled 
burning and biological control, as well as various combinations of these techniques.  The selection of the 
appropriate removal methodology for this Project was determined with consideration of many variables, 
including the time of year, severity of infestation, the presence of native plants and wildlife, the degree of 
intermixing of invasive species with sensitive native habitats, the presence of sensitive native wildlife 
species, access, proximity to surface water, water source, budget, and permitting regulations.   
 
The Matilija Creek and Ventura River reaches vary considerably, not only in terms of physical and 
ecological characteristics, but also in degree of infestation of invasive species with native species within 
the same habitat, environmental sensitivity, and access.  These factors in turn guide, but not entirely limit, 
the choice of treatment options preferable for a certain reach.  For example, the environmental sensitivity 
of a certain reach may warrant use of more labor-intensive but environmentally sensitive techniques (e.g., 
cut and daub) and limit the widespread use of more intrusive techniques (e.g., mechanical clearing).  
However, sub-sections of this reach may be less sensitive and warrant consideration of mechanical 
clearing or other more invasive approaches.  Based on the sensitive species issues, access, and 
discussions with the resource agencies, the main treatment methodologies proposed under this Plan 
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include foliar spray, cut and daub, and non-herbicide methodologies.  Regardless of the technique 
selected, all method options are accompanied by a list of Best Management Practices, or BMPs 
(Section 5.0).  
 
3.1 Herbicides 
 
Herbicides are chemicals that kill plants or stunt their growth.  Some herbicides are selective (clopyralid, 
for example, is used to kill broadleaf weeds such as yellow star-thistle (Centaurea solstitialis) without 
harming grasses and most other forbs), while others are more general.  Herbicides can be applied in 
many ways at many scales, from aerial spraying over large infestations to discrete brushing on individual 
plants.  The U.S. Environmental Protection Agency (USEPA) and the California Department of Pesticide 
Regulation (CDPR) must register the herbicides prior to their use in California.  Furthermore, the large-
scale application of herbicides must be overseen by a licensed professional.  Liability concerns and State 
laws and regulations limit the unsupervised use of herbicides; the contractor scoped to perform the work 
in the Project Area will require a licensed Qualified Applicator on staff, as well as qualified applicators with 
their Qualified Applicators Certificate (QAC) on site during application.  The QAL is required to document 
herbicide usage and know all State and local regulations.   
 
Herbicides currently available for application on the target species are limited due to label restrictions and 
efficacy.  However, application of herbicides can be one of the most effective tools for control and 
eradication of these invasive plants.  Herbicides are effective when used alone to control infestations, but 
are often used in conjunction with other techniques such as cutting or mowing.  The use of herbicides can 
substantially increase mortality rates of persistent invasive plants, reducing the need for mechanical 
excavation of roots and rhizomes and associated soil disturbances.  The utility of herbicide application to 
control these target species can be affected by its relatively high initial cost, restrictions on use in 
proximity to water, the degree of intermixing of invasive plants with natives and the presence of sensitive 
species.  These factors can all restrict the type of herbicide allowed, the location and timing of use and 
the method of application.  
 
A successful herbicide application as a means of control depends primarily upon selecting the appropriate 
herbicide for the task and adhering to label requirements.  Many herbicides are prohibited for use around 
open water and all may exhibit seasonal variations in effectiveness.  The most effective method of 
application can vary among brands and types of herbicides.  Most herbicides perform better with the use 
of an adjuvant, which may be included in the product or added prior to application to increase ef-
fectiveness.  Colorants are also often added to herbicide solutions to enable spray crews to provide 
consistent and thorough application. 
 
The herbicides commonly utilized for eradication for the target species within California are glyphosate 
(Round-up®, Aquamaster®) and imazapyr (Habitat®).  Formulations of glyphosate and imazapyr for use 
near aquatic habitats are available under various brand names.   
 
3.1.1 Glyphosate 
 
Glyphosate is a broad-spectrum, non-selective systemic herbicide.  Glyphosate can be used to treat all 
the target species, but the effectiveness on Scotch broom, pepper tree and salt cedar is lower than with 
the other selected herbicides.  The USEPA and USFWS have approved Aquamaster® for use in aquatic 
environments, making glyphosate the primary herbicide currently available for use throughout the Matilija 
Creek and Ventura River work areas.  Roundup® is only approved for use in areas where water is not 
present.   Glyphosate is most effective when used on perennial plants, such as giant reed and castor 
bean, when applied in the late summer and fall when the plant is entering dormancy; this permits 
transmission of the herbicide to the plant’s root system (Sonoma Ecology Center 1999).   
 
Glyphosate is usually formulated as an isopropylamine salt.  While it can be described as an 
organophosphorus compound, glyphosate is not an organophosphate ester but a phosphanoglycine, and 
it does not inhibit cholinesterase activity.  Glyphosate is practically non toxic to fish.  In rainbow trout, for 
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instance, the 96-hour LC501 is 86 mg/l, in bluegill sunfish the LC50 is 120 mg/l, and in harlequin the LC50 
is 168 mg/l.  An additive used in the Roundup® formulation (modified tallow amine used as a surfactant) 
is more toxic to fish than many common surfactants.  For this reason, the formulation for use in aquatic 
situations (Aquamaster®) omits this ingredient.  The surfactant is used to allow the glyphosate to readily 
dissolve in solution and disperse it on the leaf surface.  There is a very low potential for glyphosate to 
build up in the tissues of aquatic invertebrates or other aquatic organisms.  Glyphosate has very little 
chance of being leached into the groundwater table due to its strong absorption to soil particles, including 
soil structure with low organic material and low clay content.  The half-life of glyphosate ranges from 1 to 
174 days.  
 
3.1.2 Imazapyr 
 
Imazapyr is a broad-spectrum imidazolinone herbicide used to control grasses, broadleaves, vines, 
brambles, brush and trees.  Imazapyr, as Habitat®, can also be used to treat giant reed, salt cedar, 
pepper tree, castor bean and Scotch broom.  Imazapyr is the active ingredient in Habitat®, an aquatic 
habitat formulation that allows for use within areas with surface water.  Imazapyr is not designated to be 
used within Matilija Creek and Ventura River channels except for isolated application on pepper tree and 
Scotch broom stumps that are within the floodplain but away from open water. Similarly, imazapyr may 
only be used for foliar application of Scotch broom outside of USACE jurisdictional areas. 
 
Imazapyr works by disrupting an enzyme (found only in plants) necessary for protein synthesis and 
interfering with cell growth and DNA synthesis in plants.  The isopropylamine salt of imazapyr is the only 
active ingredient (28.7%) in the herbicide Habitat®.  Moreover, Habitat® is labeled for use in aquatic 
environments.  The effects of imazapyr on fish based, product registrant studies with technical grade 
imazapyr using a standard 96-hr exposure study, report that acute toxicity LC50 concentration for rainbow 
trout, bluegill sunfish and channel catfish is greater than 100 mg/L.  For these reasons, imazapyr would 
be characterized as non toxic to slightly toxic to fish, with a low potential for leaching into groundwater.  
Unlike glyphosate, there is the potential to damage adjacent non-target plants by transfer between root 
networks.  Cut and daub is preferred over foliar application in areas surrounded by native vegetation. 
 
3.1.3 Adjuvants and Surfactants 
 
Adjuvants are spray solution additives added to an herbicide solution to improve the performance of the 
spray mixture.  Examples of adjuvants include compatibility agents (used to aid mixing two or more 
herbicides in a common spray solution), drift retardants (used to decrease the potential for herbicide drift), 
suspension aids (used to aid mixing and suspending herbicide formulations in solution), spray buffers 
(used to change the spray solution acidity) surfactants, and spray colorants (dyes).   
 
Because post-emergence herbicide effectiveness is greatly influenced by plant factors such as age, size 
and the growing conditions encountered before application, herbicide performance can vary.  A way to 
minimize the variations in post-emergence herbicide performance is to use an adjuvant in the spray 
solution. Adjuvants, specifically surfactants, generally improve the effectiveness of post-emergence 
herbicides.  Surfactants (surface active agents) are a type of adjuvant designed to improve the 
dispersing/emulsifying, absorbing, spreading, sticking and/or pest-penetrating properties of the spray 
mixture.  Pure water will stand as a droplet, with a small area of contact with the waxy leaf surface.  Water 
droplets containing a surfactant will spread in a thin layer over a waxy leaf surface. 
 
The surfactants listed below are approved for use by the USFWS within the Matilija Creek and Ventura 
River systems. 
 

                                                      
1 LC50 refers to the lethal concentration of a chemical that kills 50 percent of test animals in a given time 
period. 
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Nonionic surfactants such as Agri-dex® or LI-700®, comprise linear or nonyl-phenol alcohols and/or fatty 
acids.  This class of surfactant reduces surface tension and improves spreading, sticking and herbicide 
uptake.  Herbicide applicators must check the label prior to adding surfactant for proper dilution rates.   
 
Spray colorants are non-toxic dyes used to better visualize pesticide spray and prevent over application 
of pesticide in one area.  The most common colors to use are either blue or green; the colorant is 
required to be mixed prior to application directly in the mixing tank.  All colorants should be mixed 
properly using label directions.  
 
3.2 Herbicide Application for Target Species 
 
There are two common techniques that can be used to eradicate the target species found in the Matilija 
Creek and Ventura River systems: foliar spray and cut and daub.  Specific techniques should be utilized 
depending on the situation present on site (i.e. steep cliffs, open water, near roads, private residences, 
etc.).  Specifically, the cut and daub method is required within 200 feet of private residences and 15 feet 
of open water.  Species specific treatments are listed below.  
 
3.2.1 Giant Reed 
 
Foliar Spray.  The most common herbicidal treatment to control giant reed is glyphosate, primarily in the 
form of Aquamaster®, which is approved for use near open water.  Glyphosate is a broad-spectrum 
herbicide; therefore, care should be taken to avoid application or drift onto native vegetation.  The 
recommended treatment is a foliar spray application of 8% by volume glyphosate with a 1.0% non-ionic 
surfactant.  Application rates vary by situation and product; however, any changes to the listed 
percentages should be in consultation with a Pest Control Advisor (PCA).  The most effective application 
is post-flowering and pre-dormancy, usually late August to early November when plants are translocating 
nutrients into the root system and rhizomes.  Foliar uptake and eradication may be achieved by spray 
application during active growth periods, primarily late spring through early fall (Monsanto 1992).  It may 
take up to four months for herbicide to translocate throughout the entire system.  An herbicide colorant, 
such as Blaz-on®, shall be applied to the mixture to distinguish treated versus non-treated areas; label or 
PCA recommendations will be used for mixing percentage.  Foliar application of glyphosate is the 
preferred method for retreatment of all regrowth when canes reach no more than three to four feet tall. 
 
Near open water, in potential California red-legged frog habitat, care will be taken to lean the giant reed 
away from open water to avoid overspray on the water. 
 
Cut and Daub.  Direct treatment to cut culms can reduce herbicide costs and avoid drift onto desirable 
plants, with fair results year-round and best kill rate in fall.  Glyphosate (100% Aquamaster®) is applied 
directly to stems cut within two to four inches (5 to 10 cm) of the substrate by painting with a cloth-
covered wand or a sponge.  A colorant, such as Blaz-on® must be added to solution to identify treated 
material.  Solution must be applied immediately following cutting because translocation ceases within 
minutes of cutting; a three-minute maximum interval is suggested (TNC 1996).  When using this approach 
precautionary measures must be taken to dispose of the live, green material in an appropriate disposal 
area outside of the creek channel.  This method is recommended adjacent to residential development and 
orchards to reduce the risk of overspray and reduce standing biomass.  Cut and daub will be used to treat 
giant reed rooted within 15 feet of open water throughout the treatment areas. 
 
3.2.2 Scotch Broom 
 
Foliar Spray.  To eradicate mature Scotch broom plants, it must be foliar sprayed until wet with 8% by 
volume glyphosate with a 1.0% non-ionic surfactant.  Application rates vary by situation; and changes to 
the listed percentages should be in consultation with a PCA.  The addition of an approved surfactant will 
improve effectiveness.  However, the foliar spray may impact non-target species if proper discretion is not 
taken to prevent drift. Foliar application should be utilized during periods of active growth after flower 
formation. Chemical removal alone results in standing dead biomass that makes monitoring for, and 
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treatment of, broom seedlings difficult.  The standing dead biomass also presents a fire hazard.  If large 
stands are present then it is recommended to remove dead biomass.  Biomass shall be removed no less 
than four weeks after treatment to allow time for effective translocation of chemical to root system.  An 
herbicide colorant, such as Blaz-on®, shall be applied to the mixture to distinguish treated versus non-
treated areas, using label recommendations for mixing percentage.   
 
Cut and Daub.  This method entails cutting the shrub off near the ground (cut and daub method) and 
applying 100% glyphosate.  This technique usually results in better than a 75% kill rate.  The cut and 
daub method is appropriate for retreatment of large shrubs.  This method is recommended in upland 
areas surrounded by native vegetation. 
 
3.2.3 Salt cedar 
 
Foliar Spray.  The proposed method for eradicating salt cedar is to apply imazapyr, as Habitat®, to the 
foliage in a 1% solution with a 0.25% non-ionic surfactant.  This technique is especially effective when a 
tank mix is used with a glyphosate herbicide at a 2% solution.  Foliar applications of this combination 
achieve best results when applied in late spring to early fall during good growing conditions.  Foliar 
application of a 1% imazapyr/2% glyphosate with backpack sprayers is the preferred method for 
retreatment of all resprouts.  This combination of aquatic herbicides is appropriate for use near open 
water and is preferred for use on small individuals. 
 
Cut and Daub.  The most frequently used method in California is to cut the shrub or tree off near the 
ground and apply 66% imazapyr, as Habitat ®.  This technique usually results in a 90% kill rate.  Habitat® 
 has no timing restrictions and should be applied during the growing season.  This method is appropriate 
for all large trees encountered within the Project site.   
 
3.2.4 Pepper tree 
 
Foliar Spray.  Foliar herbicides are the fastest acting with the least residual activity, although their 
probability of success is relatively low.  Foliar herbicides that have been used with some success include 
1% imazapyr and 2% glyphosate, with a 0.25% non-ionic surfactant.  These herbicides are most effective 
when applied to seedlings or small saplings, and are only appropriate for infestations away from water.   
 
Cut and Daub.  Tree crews should cut the tree off near the ground (no more than 12 inches) and the 
stumps should be treated with a tree stump disintegrator or stump killer.  This technique usually results in 
better than a 90% kill rate.  A treatment using the cut and daub method is the preferred method for 
regrowth.  
 
3.2.5 Castor bean 
 
Foliar spray.  To control mature castor bean shrubs, it must be foliar sprayed until wet with 8% 
glyphosate, with a 1% non-ionic surfactant.  The addition of an approved surfactant will improve 
effectiveness.  However, the foliar spray may impact non-target species if proper discretion is not taken to 
prevent drift.  The most effective application is post-flowering and pre-dormancy, usually late August to 
early November when plants are translocating nutrients into the root system.  Foliar application of 
glyphosate is the preferred method for retreatment of all seedlings.    
 
Cut and Daub.  Cut and daub treatment with loppers or saws and 100% glyphosate can also be used to 
kill mature shrubs, reducing potential damage to non-target species.  Small saws (hand or chain) will be 
required for larger plants. 
 
3.3 Non-herbicidal Removal Techniques 
 
The following removal techniques will be used on properties where herbicide use has not been 
authorized.  The non-herbicide control techniques available are tarping and repeated cutting.   
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Tarping. Tarping involves cutting the giant reed to the ground (4 inches above ground), removing the 
biomass, and placing a secure opaque tarp over the cut stems.  This method prevents the plant from 
photosynthesizing, thereby killing the plant.  The tarp must be secured to the ground.  Any giant reed 
resprouts must be periodically cut to prevent tarp lift.   
 
Cutting. Repeated cutting requires that all growth and subsequent regrowth is cut and removed off site.  
The repeated cutting of plant material theoretically depletes the plant reserves and will ultimately cause 
the plant to die.  There is no data available on how many cutting events are required to kill a plant, but it 
may take up to several years depending on the age and size of the clump.  Cutting should occur when 
regrowth is roughly 1 to 2 feet tall.  Plant material that is taller may photosynthesize and direct 
photosynthate back to the roots. 
 
3.4 Biomass Removal 
 
The biomass or plant material can be treated several different ways depending on whether the biomass is 
alive or dead.  In addition, factors such as equipment access, presence of sensitive species, and the risk 
of wildfire determine what method is appropriate in a given area.  All cut biomass for species other than 
giant reed may be taken to landfills as destruction loads or may be composted as green waste at 
specialized facilities.  For this Project, most foliar spray treated giant reed biomass will be left in place.  
Once killed, much of the standing biomass of giant reed will fall to the ground, with only the older, larger 
canes remaining.  A substantial amount of material drops to the ground thereby reducing the standing 
biomass and the fire hazard in comparison to the dense, green stands.  Cut giant reed (untreated) may 
be chipped and used as landscape mulch offsite.  Standing dead giant reed biomass will also be left in 
place to provide cover for California red-legged frog.  In some areas the channel is too steep and narrow 
that the time and impacts associated with removal outweigh the benefits.  This method is preferred for all 
arundo outside of 200 feet of the cut and daub treatment areas.  The following section describes in detail 
specific parameters for chipping, mowing, and incinerating the biomass. 
 
3.4.1 Chipping 
 
Chipping is a common practice to reduce the amount of biomass.  The felled biomass shall be chipped 
using suitable chipping equipment, including portable twelve inch wood chippers.  Other types of 
equipment may be available.  Material will be chipped to a size less than 4 inches.  For all live, green 
biomass, the material will be chipped adjacent to the riverbed, in an approved staging area, directly into 
single bed dump trucks and transported off site to designated green waste recycling locations.  Dead 
biomass, which has been foliar sprayed and allowed at least four months to translocate the herbicide, 
may be chipped and left on site to degrade.  Large chippers may be located at the staging areas and at 
wide areas within the channel.  In areas where it is not feasible to tow the chipper near the channel, the 
cut material will be hauled to a staging location prior to chipping.  Potential cutting areas will be 
determined prior to the biomass removal.  In areas where removal is not possible and access limits hand 
equipment use, a possible alternative will be to chip dead biomass using bladed weed-eaters and leave 
on site.  This is the preferred method to be used within the 200 foot cut and daub treatment areas. 
 
3.4.2 Incineration 
 
The optimal and most cost-effective solution to live, green biomass removal within the Project Area is to 
incinerate the biomass on site in sections as large as practical in an S-Series Air Curtain Burner without 
prior chipping.  Incineration is not an option once the material has been sprayed with herbicide.  An S-
Series machine is a portable refractory walled incineration system or mechanized burner with a firebox 
that is usually 21 or 27 feet long, capable of accommodating large amounts of biomass at one time, 
upwards of ten tons per hour (throughput is dependent upon the type of system used and factors, such as 
make-up and moisture content of waste stream, etc.) However, this process is the most efficient and 
economical of the methods described in this section, with the exception of leaving standing biomass on 
site.  The incinerator could be brought into strategic locations, to be determined prior to removal effort, 

60021634.0003  Page 45 
June 2007 



Ventura County Watershed Protection District Matilija Dam Giant Reed Removal Plan 
 

and biomass would be delivered to the machine for incineration.  This will require minimal disposal of 
material.  In addition, the incinerators should be tested for air quality compliance prior to being delivered.  
Necessary fire control equipment (e.g., extinguishers, water hoses, etc.) should be on hand to prevent 
any unintended spread of the fire. 
 
3.4.3 Mowing 
 
Mowing is carried out in place using a hammer-flail mowing attachment that is mounted on the front of a 
rubber-tired tractor.  Alternatively, slope mowers, Hydroax, and other mowing devices can be used (not all 
are rubber-tired).  Generally, all these devices work very well on relatively flat, even terrain; the more 
difficult terrain present in the Project Area may not be suitable for this type of operation.  Some newer 
machines are articulated, allowing them to maneuver over uneven terrain.  Mowing is generally best 
suited for dense giant reed stands that have been foliar sprayed and left in place for four months to 
translocate the herbicide.  Mowing green material may not be appropriate if it promotes the dispersal of 
large giant reed culms down stream.  If the stands are very old and dense, it may be hard to maneuver 
through them and there may be hidden obstacles (i.e., boulders) or unexpected drops.  Native vegetation 
can be avoided as long as it is not too intermixed with the giant reed.  Mowing dead cane produces finely 
mulched material. 
   
Mowing is advantageous because no biomass has to be moved by hand or moved off site.  The 
limitations to mowing include site access, terrain, amount of native vegetation, presence of sensitive 
wildlife, and noise issues.  Isolated patches in Reaches 5 and 6 may be mowed if biomass removal is 
required at a later date.  Dense stands away from water in Reaches 7A and 7B may be mowed with 
careful biological monitoring to avoid impacts to sensitive wildlife. 
 
3.5 Access 
 
Due to the undeveloped nature of the Matilija Creek and Ventura River Project Areas, managing access 
throughout the removal effort will require a strategy that includes the expansion of access roads, the 
developing of staging areas, and the monitoring of traffic flow.  The ability to access regions within each 
reach can be hampered by steep cliffs, private property, river crossings, large bodies of water and other 
obstacles.  Potential access roads have been located to facilitate access (Figure 9). 
 
General access to the Project site and staging areas will be by way of the following roads: Highway 33, 
Highway 150, Rice Road, Matilija Hot Springs Road, Camino Cielo, and Matilija Canyon Road.  Additional 
access will be gained by several private roads, including Casitas Water District roads, orchard owners’ 
frontage roads, and private ranch roads in the northern sections.  Several trips both in and out of each 
staging area will be required by the following equipment: water trucks, spray rigs, storage facilities and 
roll-off dump bins.  Daily trips will be made to each staging area by personal vehicles and pick-up trucks. 
 
Matilija Canyon Road and Highway 33 will be the main route to access staging areas in the northern 
reaches (Figure 9b, c, d), while Rice Road and Highway 150 will access the southern staging areas 
(Figure 9a).  Camino Cielo, Matilija Hot Springs Road, and the several private roads will be utilized to 
access areas adjacent to the designated state highways and city roads.  Proposed access roads will aid 
in reaching the channel.  Signage will be posted on the main road to warn drivers, bicyclists and hikers of 
equipment crossings.  The signs shall be posted approximately 100 feet north and south of the access 
pathways.  All signs shall be posted at least one week prior to use for crossing and shall be maintained 
for the entire period during which crossings will occur.  Vehicles using the access roads for entrance into 
the staging area will do so one at a time to prevent any damage to the native surroundings.  Use of the 
staging area by the crew will not impede traffic along any thoroughfare.  Some access areas are closed 
off to the public by locked gates.  Before leaving each day, the crew will ensure that the gate is locked 
and completely secure. 
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Multiple staging areas along both sides of the river will be maintained adjacent to the work sites.  The 
selection of each staging area is based on available space, ease of access to the staging area, ease of 
access between eradication site and the staging area, and avoidance of impacts to any sensitive species.  
Permission for use of each staging area will be coordinated with the appropriate landowner. 
 
Each staging area is approximately one-eighth to one-half acre in size and will be used for temporary 
storage of equipment, including handheld equipment, roll-off dump bins, employee vehicle parking, 
portable sanitation and temporary storage of removed biomass.  Staging area 6 is not viable and has 
been removed from this project. 
 
In some areas, proposed access roads may need light grading to allow for access into the work area.    
These roads will be for equipment transport (i.e., water truck, spray rig, chipper, etc.) and vehicular 
access of pesticide application equipment.  Six proposed access roads are identified for the Project 
(Figure 9a, b, c, d).  Upon completion of the particular reach, all changes to the channel will be replaced 
and the access road disturbance areas will be restored to near the pre-Project conditions. 
 
 
4.0 SUMMARY BY REACH 
 
The following reach summaries describe the target species infestation, sensitive species habitat, and 
access and logistical options and constraints.  The acreages of suitable habitat for sensitive species are 
overestimated.  When suitable habitat was identified for sensitive species the entire polygon was 
considered suitable.  Based on this information, one or several methodologies are proposed for each 
reach.  The approach outlined below is only a guideline; the contractor will be responsible for using the 
best professional judgment in accordance with the guidelines and associated BMPs.  All invasive species 
are to be treated within each reach and no one technique is capable of completing an entire reach.  A 
combination of removal methods and herbicide application techniques will be required. 
 
4.1 Reach 5 
 
Description 
Reach 5 begins where the Highway 150 Bridge crosses the Ventura River and extends approximately 3.3 
river miles upstream, ending just upstream of the Robles Diversion Facilities (Figure 3a).  This reach is 
adjacent to the communities of Meiners Oaks, Rancho Matilija and Mira Monte.  The entire reach 
encompasses 558 acres within a broad floodplain.  The Ojai Valley Land Conservancy manages most of 
the acreage within Reach 5 as part of the Rancho El Nido Preserve.  Private residences and orchards 
occur on both sides of the southern end and eastern portions of this reach outside of the Project Area.  
The Rancho El Nido Preserve and the Los Padres National Forest occur adjacent to the Project Area on 
the northwestern side of Reach 5. 
 
The channel within this reach is generally low-gradient, shallow, cobbly, relatively open and increasingly 
braided as it continues downstream.  Most of this reach was dry during surveys in January and February; 
however, there was perennial water near the Robles Diversion Facility.  There are flood terraces of 
varying elevations supporting primarily upland vegetation communities.  The most stabilized terraces 
comprise oak woodlands (138 acres, or 24% of reach); riparian woodlands (18 acres, or 3%); and 
chaparral (57 acres, or 10%).  The semi-stabilized terraces supported a combination of scrub (169 acres, 
or 30%); riparian scrub (80 acres, or 14%); and grassland (18 acres, or 3%).  Isolated islands of upland 
vegetation are common in this reach, especially in the downstream portion, where the channel is 
increasingly braided.  Approximately 74 acres (or 13%) of the reach are classified as active channel.  
Freshwater marsh (2 acres, or 0.4%) and a developed area (1 acre, or 0.13%) are mapped at the Robles 
Diversion Facility.  Habitat types are summarized in Table 7 below, which also includes acreages of 
infestation of all target invasive species. 
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Table 7 Habitat Types and Acreages in Reach 5 

 

Habitat Project Area (acres) Acres of Infestation Acres of >50% 
Infestation 

Active Channel 74.3 2.9 0 
Chaparral 57.4 1.8 0 
Developed 0.7 <1 0 
Freshwater Marsh 2.2 <1 0 
Grassland 17.8 <1 0 
Oak Woodland 138.3 3.7 0 
Riparian Scrub 79.8 26.2 13.3 
Riparian Woodland 18.1 3.9 2.5 
Scrub 169.4 18.8 2.7 
Open Water 0.3 <1 0 

Total 558.0 57.3 18.5 
 
Sensitive Species 
Approximately 7 acres of marginal least Bell’s vireo breeding habitat was identified during field 
assessments, of which approximately 3 acres is infested by target invasive species (Figure 8a).  No 
habitat was identified for southwestern willow flycatcher within this reach.  Approximately 3 acres of 
habitat was identified as suitable for California red-legged frogs, although no call or individuals were 
observed during field assessments (Figure 8a).  Of the 3 acres identified, 0.4 acre is infested by target 
invasive species.  Marginal and suitable habitat acreages for sensitive species and acreages of 
infestation for all target invasive species in Reach 5 are presented in Table 8. 
 

Table 8 Habitat Suitability for Sensitive Species in Reach 5 

 

Sensitive Species Marginal and Suitable 
Habitat (acres) Acres of Infestation Acres of >50% 

Infestation 
Least Bell's vireo 6.7 3 2.3 
Southwestern willow 
flycatcher 0 0 0 

California red-legged 
frog 3.1 0.4 0 

Treatment 
Reach 5 is the least complicated reach to perform removal because it is the most accessible and has the 
fewest dense stands and the fewest sensitive species issues.  Field assessments estimated giant reed 
acreage at 34 acres and Scotch broom at 30 acres.  Isolated individuals of castor bean and pepper tree 
were recorded, resulting in 0.37 acres and 0.7 acres, respectively.  No salt cedar was identified in this 
reach.  These infestations occur in approximately 3.9 acres of riparian woodland, 3.7 acres of oak 
woodland, 26.2 acres of riparian scrub, 18.8 acres of riparian scrub, 1.8 acres of chaparral, and 2.9 acres 
of active channel. 
 
Giant reed, Scotch broom, and castor bean will be treated by foliar herbicide application.  Glyphosate and 
all dead material will be left in place.  To reduce fire hazards, stands within 200 feet of private residences 
will need to be treated with the cut and daub method and biomass chipped on or off site.  Pepper trees 
will be cut and the stump treated with imazapyr.  The remaining tree biomass, if within 200 feet of 
residences, will be chipped off site. 
 
The overall access to Reach 5 will be from the southern or northern extremes of the reach.  There are 
staging areas at both the north and south ends of the reach and access can be gained through the day 
use facility parking area to the north of Highway 33 (Figure 9a).  Access at the south end of the reach, 
near Highway 150, will require minor grading of an existing access road to the channel.  Staging in the 
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northern area will be at a Casitas Water District facility.  The staging facilities are both large enough for a 
moderate amount of equipment; additional storage may be available at the Ventura County River Water 
District.  Both noted staging areas have locked gates.  Once within the reach, most of the reach can be 
accessed by All Terrain Vehicles (ATV) with mounted 50-gallon spray rigs.  These vehicles are capable of 
traversing the numerous trails throughout the reach.   
 
There are water sources (i.e., hydrants) at several locations, including the Casitas Water District facility at 
the northern end of the reach and at the Ventura County Water District facility at the southern end.  A 
primary concern in this reach is the lack of direct access to the middle section and the high concentration 
of private stakeholders, which creates a blockade to access routes.  Access via the frontage road 
(Casitas Water District) on the west side will be required.   
 

Table 9 Reach 5 Treatment Summary 
 

Target 
Species 

Herbicide 
Treatment 
Methods 

Herbicide/Surfactant 
Concentration Biomass Treatment 

Foliar Spray 
(backpack, spray 

rigs) 

8% glyphosate, 1% 
surfactant per total dilution 

amount 
Initially leave in place 

Giant 
reed 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 

public road/chipped and transported off 
site 

Foliar Spray 
(backpack, spray 

rigs) 

8% glyphosate, 1% 
surfactant per total dilution 

amount  
Leave in place 

Scotch 
broom 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 

public road/chipped and transported off 
site  

For trees <4 inches 
dbh or <10 feet tall 

Foliar Spray 
(backpack, spray 

rigs) 

1% imazapyr & 2% 
glyphosate, 0.25% 

surfactant per total dilution 
amount 

Leave in place 

Pepper 
tree 

Cut/Daub (for trees 
with >4 inch dbh or 

10 feet tall) 
66% imazapyr 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 

public road/chipped and transported off 
site 

Foliar Spray 
(backpack, spray 

rigs) 

8% glyphosate, 1% 
surfactant per total dilution 

amount 
Leave in place 

Castor 
bean 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 

public road/chipped and transported off 
site 

 
4.2 Reach 6 
 
Description 
Reach 6 begins on the Ventura River upstream of the Robles Diversion Facility and extends 2.1 river 
miles upstream following the Matilija Creek branch and ending at the Matilija Reservoir Dam.  The North 
Fork of Matilija Creek meets Matilija Creek and becomes the Ventura River in the northern portion of this 
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reach.  This reach is just north of the community of Meiners Oaks and encompasses approximately 95 
acres.  The channel becomes increasingly more defined and narrow as it continues upstream from Reach 
5 and changes from ephemeral to perennially flowing water.  The canyon immediately below the Matilija 
Reservoir Dam is steep-sided and the channel is restricted and narrow.  Large boulders form pools within 
the upper portions of this reach.  Private residences and orchards border the lower portions of the reach 
on the east and west sides, and one small hotel resort is located near the dam. 
 
The upper portion of this reach is dominated by riparian woodland, comprising 40 acres (or 42%) of the 
reach (Table 10).  Oak woodlands are the second-most prevalent habitat type in this reach comprising 
approximately 17 acres or 18% of the reach.  Riparian scrub occupies roughly 8 acres (or 8%) of the 
reach; scrub occupies 18 acres (or 19%) of the reach; and chaparral occupies 7 acres (or 7%) of the 
reach.  The active channel occupies 1.6 acres (or 1.6%) of the reach and developed areas and roads 
comprise 1.5 acres each, or roughly 1.6% each. 
 

Table 10 Habitat Types and Acreages in Reach 6 
 

Habitat Project Area (acres) Acres of Infestation Acres of >50% 
Infestation 

Active Channel 1.6 0.1 0 
Chaparral 7.0 1.3 0 
Developed 1.5 0.1 0 
Oak Woodland 16.9 0.3 0 
Roads 1.5 0.1 0 
Riparian Scrub 8.0 3.2 2.3 
Riparian Woodland 40.2 14.2 5.9 
Scrub 18.2 5 3.2 

Total 94.8 24.3 11.4 
 
Sensitive Species 
Approximately 8 acres of marginal least Bell’s vireo habitat (4 acres of which are infested by target 
invasive species) and 21 acres of marginal southwestern willow flycatcher breeding habitat (7 acres of 
which were infested by target invasive species) were identified during field assessments (Figure 7b and 
8b).  Approximately 23 acres of suitable California red-legged frog habitat was identified (7 acres of which 
are infested by target invasive species) and calls were heard below the dam (Figure 9b).  The acreage of 
suitable habitat for California red-legged frog is a very high estimate because the entire habitat within a 
polygon was included, even if the acreage of pond and adjacent suitable habitat was less.  Marginal and 
suitable habitat acreages for sensitive species and acreages of infestation for all target invasive species 
in Reach 6 are presented in Table 11. 
 

Table 11 Suitable Habitat for Sensitive Species in Reach 6 
 

Sensitive Species Marginal and Suitable 
Habitat (acres) Acres of Infestation Acres of >50% 

Infestation 
Least Bell's vireo 8.3 3.9 2.2 
Southwestern willow 
flycatcher 21.1 7.1 2.2 

California red-legged 
frog 23.3 7.2 3.3 

 
Treatment 
The primary target species in this area is giant reed, which is growing in large dense stands.  Field 
surveys estimated 20.5 acres for giant reed infestation and 4 acres for Scotch broom.  Very few pepper 
trees were found (0.35 acres).  Castor bean individuals were found in scattered locations (0.5 acres).  No 
salt cedar individuals were identified from this reach.  These infestations occur in approximately 14.2 
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acres of riparian woodland, 0.3 acre of oak woodland, 3.2 acres of riparian scrub, 5 acres of scrub, 1.3 
acres of chaparral, 0.1 acre of active channel, and approximately 0.2 acre of roads and developed areas. 
This reach was separated into two sub-reaches due to access (Figure 9b).  Reach 6a is easily accessible 
via the private frontage road through the orchards.  There is one privately owned staging area located 
within this reach, which is located along Highway 33 at 15145 Matilija Canyon Road, near the bridge.  
Staging can also be gained via the northern Reach 5 staging area.  Access across the river is via Camino 
Cielo.  There are water sources (i.e., hydrants) at several locations located along the road in the private 
areas.   
 
Most of the stands of giant reed and castor bean in Reach 6A will be treated by foliar herbicide 
application with spray rigs stationed along either side of the road with extended hoses (>300 feet) for 
application.  Foliar treatment near pools where California red-legged frog populations are located will be 
performed by pulling stands away from pool prior to application, taking care not to trample banks.  Exotic 
plants rooted within 15 feet of standing or open water must be treated with the cut and daub method 
using glyphosate.  The biomass more than 200 feet from private residences will remain left in place, all 
stands within 200 feet will need to be treated by the cut and daub method.  Cut and daub will also be 
used in this reach because much of the giant reed infestation occurs immediately adjacent to private 
orchards, where there would be concerns about overspray even within appropriate weather conditions.  
Additionally, the fire hazard associated with the dead biomass will likely necessitate removal.  Isolated 
pepper trees will be cut and the stump treated with imazapyr if at least 25 feet from open water.  The 
remaining tree biomass, if within 200 feet of residences, will be chipped and disposed of off site. 
 
Within Reach 6b the dense stands of giant reed are present with a canopy of native species.  Near the 
dam, large stands of Scotch broom dominate the upper slopes and are easily accessible via the staging 
area.  Biomass removal is not possible in the reach and the steep channel and low private density will not 
require removal.  Reach 6B consists of the entire stretch of Matilija Hot Springs Road, which is an 
extremely narrow, steep canyon that is only accessible via this road.  There are footpaths that allow for 
access to the channel, as well as one ATV road that will need improvement, but access for vehicles of 
any type is limited.  The contractor would be able to extend hoses down to crewmembers from the road in 
certain areas; however, the vast majority of Reach 6B may have to be done with backpacks.  Giant reed 
and Scotch broom should be treated with a foliar application of glyphosate, except within 15 feet of open 
water, where the cut and daub method should be used.  There is one staging area near the dam. Size is 
limited, but the road is secured with a locked gate.  The section of Reach 6B near the dam may require 
access through the private hot springs resort.   
 

Table 12 Reach 6 Treatment Summary 
 
Target 

Species 
Herbicide Treatment 

Methods 
Herbicide/Surfactant 

Concentration Biomass Treatment 

Foliar Spray 
(backpack, spray rigs) 

8% glyphosate, 1% 
surfactant per total 

dilution amount 

 
Initially leave in place 

Giant 
reed 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 

public road/chipped and transported off 
site 

Foliar Spray 
(backpack, spray rigs) 

8% glyphosate, 1% 
surfactant per total 

dilution amount 
Leave in place 

Scotch 
broom 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 

public road/chipped and transported off 
site 
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Target 
Species 

Herbicide Treatment 
Methods 

Herbicide/Surfactant 
Concentration Biomass Treatment 

For trees <4 inches 
dbh or <10 feet tall 

Foliar Spray 
(backpack, spray rigs) 

1% imazapyr & 2% 
glyphosate, 0.25% 
surfactant per total 

dilution amount  

Leave in place  

Pepper 
tree Cut/Daub (for trees 

with >4 inch dbh or 10 
feet tall) 

66% imazapyr 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 

public road/chipped and transported off 
site 

Foliar Spray 
(backpack, spray rigs) 

8% glyphosate, 1% 
surfactant per total 

dilution amount 
Leave in place 

Castor 
bean 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 

public road/chipped and transported off 
site 

 
 
4.3 Reach 7A 
 
Description 
Reach 7A begins at the Matilija Reservoir Dam and continues upstream along Matilija Creek 
approximately 1.3 river miles.  One named tributary from Rattlesnake Canyon drains into this reach, as 
well as several smaller unnamed tributaries.  The reach encompasses approximately 160 acres and has 
perennially flowing water.  Because of the dam, this area includes open water and an area of freshwater 
marsh where Matilija Creek flows into the reservoir.  The main channel has permanently flowing water but 
many intermittent braids are also present.  An area of development, the Matilija Environmental Science 
Area (MESA), is located in the northern portion of this reach. 
 
Open water occurs near the dam and covers approximately 29 acres (18% of the reach).  The reach is 
primarily riparian woodland (58 acres, or 37%) with a dense understory of giant reed.  Riparian scrub (17 
acres, or 11%) borders several active channels which comprise 16 acres, or 10%.  Chaparral occupies 16 
acres (or 10%) of the reach and scrub occupies 8 acres (or 5%) of the reach.  Oak woodland occupies 8 
acres (or 5%) of the reach.  Freshwater marsh occupies 6.1 acres, or approximately 4% of the reach.  
Grassland occupies approximately 1 acre, or roughly 0.5% of the reach.  Approximately 1 acre (0.5%) of 
development occurs in the reach.  Habitat types are presented in Table 13 below which also includes 
acreages of infestation of all target invasive species. 
 

Table 13 Habitat Types and Acreages in Reach 7A 
 

Habitat Project Area (acres) Acres of Infestation Acres of >50% 
Infestation 

Active Channel 16.1 2.0 0.6 
Chaparral 15.5 0.7 0 
Developed 0.8 0 0 
Freshwater Marsh 6.1 0.3 0 
Grassland 0.7 <1 0 
Oak Woodland 8.1 0.3 0 
Riparian Scrub 17.2 12 12 
Riparian Woodland 58.3 45 42.5 
Scrub 8.0 0.9 0.7 
Open Water 28.8 NA 0 

Total 159.6 61.2 55.2 
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Sensitive Species 
Approximately 12 acres of marginal breeding habitat and 1 acre of favorable breeding habitat were 
identified for the least Bell's vireo (Figure 7b).  Approximately 4.8 acres of this habitat is infested by target 
invasive species.  Additionally 25 acres of marginal breeding habitat and 1 acre of favorable breeding 
habitat for the southwestern willow flycatcher were identified (Figure 8b).  Approximately 15.4 acres of this 
habitat is infested by target invasive species.  California red-legged frog habitat was identified in 23 acres 
(Figure 9b, Appendix 1) and 5.6 acres are infested by target invasive species.  Larvae, one juvenile, and 
one sub-adult California red-legged frog were observed within this reach during daytime field 
assessments.  This reach has occupied California red-legged frog habitat and as such the following 
methodology have been developed based on agency review to reduce impacts to this species.  Marginal 
and suitable habitat acreages for sensitive species and acreages of infestation for all target invasive 
species in Reach 7A are summarized in Table 14. 
 

Table 14 Habitat Suitability for Sensitive Species in Reach 7A 
 

Sensitive Species Marginal and Suitable 
Habitat (acres) Acres of Infestation Acres of >50% 

Infestation 
Least Bell's vireo 12.7 4.8 2.6 
Southwestern willow 
flycatcher 26.2 15.4 14.5 

California red-legged 
frog 23.4 5.6 4.6 

 
Treatment 
This reach and Reach 7B have the densest and most extensive infestations of giant reed.  Field surveys 
estimated 61.6 acres of giant reed and 1.6 acre of Scotch broom.  A small amount of salt cedar (0.01 
acres) was detected in this reach.  Castor bean was detected but at very low infestation levels, 
approximately 0.02 acres.  No pepper trees were identified in this reach.  These infestations occur in 45 
acres of riparian woodland, 0.3 acre of oak woodland, 12 acres of riparian scrub, 0.9 acre of scrub, 0.7 
acre of chaparral, 2 acres of active channel, and approximately 0.004 acre of development. 
 
Giant reed, Scotch broom, and castor bean will be treated by foliar herbicide application with glyphosate 
and all dead material is anticipated to be left in place for approximately 4 months.  The cut and daub 
method will be used for exotic plants rooted within 15 feet of open water.  The dead material will be 
chipped onsite using a flail mower.  The cut and daub method will be used for exotic plants rooted within 
15 feet of open water.  All green biomass generated by the cut and daub method will be chipped and 
moved off site to the nearest staging area (Figure 9b).  Scotch broom will be treated using foliar 
application or cut and daub method with glyphosate.  Similarly, salt cedar away from water will be treated 
with a foliar application of imazapyr using a backpack mister.  
 
Accessibility for 7A is varied.  The main access routes into Reach 7A will be from an improved access 
path at the mouth of Rattlesnake Canyon, through the road leading to the dam, and from a four-wheel 
drive access road from the MESA (Figure 9b).  Each of these paths, with the exception of the dam road 
will require significant alterations to make vehicular transport capable.  The dam road will only access a 
small portion of the overall reach, as well as the boat access for the sporadic stands on the far side of the 
catchment area.  Minimal application can be provided from Matilija Canyon Road for areas immediately 
adjacent to the road.  Once road access has been constructed to access the center of Reach 7A, large 
open expanses of small cobble islands are available for staging facilities.  This could be dependent upon 
rainfall, but most islands are above the mean water level.  These staging areas have the capability of 
facilitating large trucks, water trucks and spray rigs, if utilized.  In addition, there are bathroom facilities 
and a storage facility across the channel from MESA.  From each staging area, ATVs equipped with 50-
gallon spray rigs could then proceed to most areas within the reach.  The use of spray rigs with hose 
attachments (300 feet) will be required for foliar application of this reach.  There is no water source 
located within Reach 7A, with the exception of the creek.  If possible, use of the catchment water may be 
needed.  If not, water must be brought in daily via water trucks filling from hydrants in lower reaches.   
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Table 15 Reach 7A Treatment Summary 
 

Target 
Species 

Herbicide 
Treatment 
Methods 

Herbicide/Surfactant 
Concentration Biomass Treatment 

Foliar Spray 
(backpack, spray 

rigs) 

8% glyphosate, 1% 
surfactant per total dilution 

amount 
Initially leave in place 

Giant 
reed 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 
public road/chipped and transported 

off site 
Foliar Spray 

(backpack, spray 
rigs) 

8% glyphosate, 1% 
surfactant per total dilution 

amount 
Leave in place 

Scotch 
broom 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 
public road/chipped and transported 

off site 
For trees <4 inches 
dbh or <10 feet tall 

Foliar Spray 
(backpack, spray 

rigs) 

1% imazapyr & 2% 
glyphosate, 0.25% surfactant 

per total dilution amount 
Leave in place 

Pepper 
tree 

Cut/Daub (for trees 
with >4 inch dbh or 

10 feet tall) 
66% imazapyr 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 
public road/chipped and transported 

off site 
Foliar Spray 

(backpack, spray 
rigs) 

8% glyphosate, 1% 
surfactant per total dilution 

amount 
Leave in place 

Castor 
bean 

Cut/Daub 100% glyphosate, no 
surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 
public road/chipped and transported 

off site  
For trees <4 inches 
dbh or <10 feet tall 

Foliar Spray 
(backpack, spray 

rigs)  

1% imazapyr & 2% 
glyphosate, 0.25% surfactant 

per total dilution amount  
Leave in place 

Salt 
cedar 

Cut/Daub (for trees 
with >4 inch dbh or 

10 feet tall) 
66% imazapyr 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 
public road/chipped and transported 

off site 
 
4.4 Reach 7B 
 
Description 
Reach 7B begins approximately 1.3 river miles from the Matilija Reservoir dam, extends approximately 4 
river miles upstream, and encompasses approximately 290 acres.  One named tributary in Lime Canyon 
connects to Matilija Creek in this reach as well as several smaller unnamed tributaries.  An area with 
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several hot springs occurs within this reach.  Several private residences, a few with small orchards, occur 
on the north side of this reach adjacent to the paved road. 
 
Riparian woodland occupies 95 acres, or 33% of this reach; oak woodland occupies 39 acres, or 14%; 
chaparral occupies 44 acres, or 15%; riparian scrub occupies 35 acres, or 12%; scrub occupies 38 acres, 
or 13%.  The active channel comprises approximately 39 acres, or 13%.  Habitat types are summarized in 
Table 16 below, which also includes acreages of infestation of all target invasive species. 
 

Table 16 Habitat Types and Acreages in Reach 7B 
 

Habitat Project Area (acres) Acres of Infestation Acres of >50% 
Infestation 

Active Channel 38.6 0.9 0 
Chaparral 43.6 2.0 0 
Oak Woodland 39.4 3.3 0 
Roads 0.4 0 0 
Riparian Scrub 35.1 6.3 2.7 
Riparian Woodland 94.5 31.2 25.9 
Scrub 38.3 6.1 1.5 

Total 289.9 49.8 30.1 
 
Sensitive Species 
Approximately 26 acres of marginal breeding habitat and 6 acres of favorable breeding habitat were 
identified for the least Bell's vireo (Figure 7c).  Approximately 4.8 acres of this habitat is infested by target 
invasive species.  Twelve acres of marginal and 12 acres of favorable breeding habitat were identified for 
the southwestern willow flycatcher (Figure 8c) and approximately 0.6 acres is infested by target invasive 
species.  California red-legged frogs were recorded in this reach (Figure 9c, Appendix 1) and 1.1 acres 
are infested by target invasive species.  All life stages of California red-legged frogs were observed during 
field visits and approximately 42 acres were identified as suitable habitat.  Marginal and suitable habitat 
acreages for sensitive species and acreages of infestation for all target invasive species in Reach 7B are 
presented in Table 17. 

 
Table 17 Habitat Suitability for Sensitive Species in Reach 7B 

 

Sensitive Species Marginal and Suitable 
Habitat (acres) Acres of Infestation Acres of >50% 

Infestation 
Least Bell's vireo 31.6 4.8 3.1 
Southwestern willow 
flycatcher 23.8 0.6 0 

California red-legged 
frog 41.9 1.1 0 

 
Treatment 
Lower Reach 7B and Reach 7A have the densest and most expansive infestation of giant reed.  Field 
surveys estimated 43.9 acres of giant reed and 9.2 acres of Scotch broom.  Very few individuals of salt 
cedar (0.03 acre), pepper tree (0.01 acre) and castor bean (0.03 acre) were identified in this reach.  
These infestations occur in approximately 31.2 acres of riparian woodland, 3.3 acres of oak woodland, 
6.3 acres of riparian scrub, 6.1 acres of scrub, 2 acres of chaparral, and 0.9 acre of active channel. 
 
Reach 7B was separated into 3 sub-reaches based on which methods of accessibility could be employed 
(Figure 9c).  Reach 7B1 through 7B3 require similar treatment methods, but with significantly different 
accessibility issues.  The giant reed, Scotch broom, and castor bean will be treated by foliar herbicide 
application with glyphosate and all dead material is anticipated to be left in place.  Salt cedar will be 
treated with a foliar application of imazapyr using a backpack mister.  Within Reach 7B1, all stands of 
giant reed within fifteen feet of California red-legged frog occupied sensitive pools will be treated by cut 
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and daub, with care taken to not disturb banks.  Additionally, when dense stands of giant reed are 
intermixed with native canopy species, such as willow and cottonwood, precautionary measures must be 
taken to avoid impacts to native species during foliar application.  In these circumstances, the giant reed 
should be pulled away from the trees before spraying.  The cut and daub method may be required to 
prevent unintentional drift and must be used to treat plants rooted within 15 feet of standing water.  
Isolated pepper trees will be cut and the stump treated with imazapyr.  The resulting tree biomass will be 
chipped off site. 
 
Reach 7B1 has the most extensive staging area and access capabilities.  At the upstream boundary lies a 
half-acre to one-acre staging area that is capable of holding a large amount of equipment behind a locked 
gate.  The site is capable of accommodating the daily vehicular traffic, the storage bins, the water trucks, 
biomass storage, and most other equipment that would be utilized.  Access to electricity is possible via 
the lines that run adjacent to the area.  The staging area allows for access directly to the channel without 
major alteration to the existing stream bank.  Additional access points are found near M.E.S.A., a footpath 
that could be improved to allow for ATV travel and via the M.E.S.A drive that was utilized in Reach 7A.  
Access can occur via Matilija Canyon Road, with the exception of steep slopes with minimal target 
species present.  The main types of equipment will include ATVs mounted with 50-gallon spray rigs and 
backpack sprayers.  Larger rigs will not be able to access the interior due to large boulders and native 
trees.  Their use may be limited to directly adjacent to the large access and staging points.   
 
Reach 7B2 includes the portion of this reach that runs adjacent to the private residencies along Matilija 
Canyon Road.  For this stretch the giant reed, Scotch broom, and castor bean will be treated by the cut 
and daub method within 200 feet of private residences.  Also, non-herbicide methods such as tarping and 
repeated cutting will be implemented if herbicide use is not approved by the landowner.  All cut green 
biomass will be chipped off site in an approved staging area.  For areas further than 200 feet from private 
residences foliar application shall be employed.  Where dense stands of giant reed are intermixed with 
native canopy species, such as willow and cottonwood, precautionary measures must be taken to avoid 
impacts to native species during foliar application.  In these circumstances, the giant reed should be 
pulled away from the trees before spraying.  The cut and daub method may be required to prevent 
unintentional drift.  Salt cedar will be treated with a foliar application of imazapyr using a backpack mister 
away from water.  Isolated pepper trees will be cut and the stump treated with imazapyr if located away 
from water.  The resulting tree biomass will be chipped off site. 
 
Accessibility in this reach is limited without approved access through private property.  Access through 
multiple private lands is required to complete this reach.  If access is granted through one or more 
properties, then the reach will be highly accessible.  Without access to any private areas, the only access 
points are located on both ends of the private neighborhood and would require backpack access to treat 
the 1.5 mile area.  With access to private lands, the use of spray rigs with hose attachments (measuring 
300 feet) will successfully stretch to a large portion of the channel.  Backpack sprayers may be required 
to treat far-reaching areas.  Additionally, ATV access may be possible with access to one or more private 
landowners.   
 
Reach 7B3 extends from the private neighborhood upstream to the Blue Heron Ranch.  For this stretch 
the giant reed, Scotch broom, and castor bean will be treated by foliar herbicide application with 
glyphosate and all dead material is anticipated to be left in place.  Within Reach 7B3, all stands of giant 
reed within fifteen feet of occupied California red-legged frog sensitive pools will be treated by pulling 
stands away from pools prior to foliar application, care should be taken not to disturb banks.  Additionally, 
dense stands of giant reed are intermixed with native canopy species, such as willow and cottonwood, 
precautionary measures must be taken to avoid impacts to these species during foliar application.  In 
these circumstances, the giant reed should be pulled away from the trees before spraying.  The cut and 
daub method may be required to prevent unintentional drift.  Isolated pepper trees will be cut and the 
stump treated with imazapyr.  The resulting tree biomass will be chipped off site.  No salt cedar was noted 
within this reach, but if detected shall be treated with a foliar application of imazapyr using a backpack 
sprayer. 
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Accessibility to Reach 7B3 is via three main arteries: Matilija Canyon Road, Blue Heron Ranch Road, and 
a private driveway.  Vehicular access is available for the entire length of this reach.  However, the central 
channel will need to be accessed via foot traffic due to large boulders and steep terrain.  The primary 
target species is sporadic stands of giant reed.  These stands will need to be sought out, as they are not 
apparent, with the exception of one large stand near the Reach 8 boundary.  The road will provide 
vehicular traffic to bring supplies, equipment, and water.  This reach will require the predominate use of 
backpack sprayers; however, spray rigs can be utilized near roads.  There are no water sources available 
within Reach 7B.  Water trucks should be stationed along the road or at the staging area.  With 
permission, water may be obtained from the creek.  
 

Table 18 Reach 7B Treatment Summary 
 
Target 

Species 
Herbicide Treatment 

Methods 
Herbicide/Surfactant 

Concentration Biomass Treatment 

Foliar Spray 
(backpack, spray rigs) 

8% glyphosate, 1% 
surfactant per total dilution 

amount 
Initially leave in place 

Giant 
reed 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet 
of surface water, and within 10 feet 

of public road/chipped and 
transported off site 

Foliar Spray 
(backpack, spray rigs) 

8% glyphosate, 1% 
surfactant per total dilution 

amount 
Leave in place 

Scotch 
broom 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet 
of surface water, and within 10 feet 

of public road/chipped and 
transported off site 

For trees <4 inches 
dbh or <10 feet tall 

Foliar Spray 
(backpack, spray rigs)  

1% imazapyr & 2% 
glyphosate, 0.25% 

surfactant per total dilution 
amount  

Leave in place  

Pepper 
tree Cut/Daub (for trees 

with >4 inch dbh or 10 
feet tall) 

66% imazapyr 

200 ft. removal strip, within 15 feet 
of surface water, and within 10 feet 

of public road/chipped and 
transported off site 

Foliar Spray 
(backpack, spray rigs) 

8% glyphosate, 1% 
surfactant per total dilution 

amount 
Leave in place 

Castor 
bean 

Cut/Daub 100% glyphosate,  
no surfactant 

200 ft. removal strip, within 15 feet 
of surface water, and within 10 feet 

of public road/chipped and 
transported off site 

For trees <4 inches 
dbh or <10 feet tall 

Foliar Spray 
(backpack, spray rigs)  

1% imazapyr & 2% 
glyphosate, 0.25% 

surfactant per total dilution 
amount  

Leave in place 

Salt 
cedar Cut/Daub (for trees 

with >4 inch dbh or 10 
feet tall) 

66% imazapyr 

200 ft. removal strip, within 15 feet 
of surface water, and within 10 feet 

of public road/chipped and 
transported off site 
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4.5 Reach 8 
 
Description 
Reach 8 begins approximately 5.3 river miles upstream of the Matilija Reservoir dam and continues 
approximately 1.6 river miles upstream to the confluence of Old Man Creek and Matilija Creek.  The reach 
encompasses approximately 118 acres.  Two named tributaries connect to Matilija Creek in this reach; 
Murietta Creek and the Upper North Fork of Matilija Creek.  Several unnamed tributaries connect to 
Matilija Creek in this reach in addition to the named tributary.  One private residence with a small orchard 
occurs in this reach. 
 
Vegetation in this reach is dominated by chaparral, which occupies approximately 62 acres, or 53% of the 
reach.  Approximately 15 acres (or 13%) is occupied by oak woodland; another 15 acres (or 13%) is 
occupied by riparian scrub; 11.8 acres (or 10%) is occupied by riparian woodland; and 9 acres (or 8%) is 
occupied by scrub.  The active channel comprises approximately 5 acres, or 4% of the reach.  Open 
water was present throughout the creek channel at the time of field surveys.  Habitat types are 
summarized in Table 19, which also includes acreages of infestation of all target invasive species. 
 

Table 19 Habitat Types and Acreages in Reach 8 
 

Habitat Project Area (acres) Acres of Infestation Acres of >50% 
Infestation 

Active Channel 5.2 <1 0 
Chaparral 61.8 0.2 0 
Oak Woodland 15.1 <1 0 
Riparian Scrub 14.6 <1 0 
Riparian Woodland 11.8 <1 0 
Scrub 9.2 0.2 0 

Total 117.6 0.4 0 
 
Sensitive Species 
Approximately 1.5 acres of marginal breeding habitat for the least Bell's vireo was identified in this reach 
(Figure 7d).  Additionally, 17 acres of suitable habitat was identified for California red-legged frogs (Figure 
9d) of which 0.05 acre were infested by target invasive species.  Marginal and suitable habitat acreages 
for sensitive species and acreages of infestation for all target invasive species in Reach 8 are presented 
in Table 20. 
 

Table 20 Habitat Suitability for Sensitive Species in Reach 8 
 

Sensitive Species Marginal and Suitable 
Habitat (acres) Acres of Infestation Acres of >50% 

Infestation 
Least Bell's vireo 1.4 0 0 
Southwestern willow 
flycatcher 0 0 0 

California red-legged 
frog 16.8 0.05 0 

 
Treatment 
Giant reed occurs in scattered stands within this reach.  Field surveys estimated 0.48 acre of occupied 
habitat.  Scotch broom was also found at lower levels than downstream reaches and was estimated at 
less than 0.01 acre.  No salt cedar, pepper tree or castor bean individuals were identified.  These 
infestations occur in approximately 0.05 acre of riparian woodland, 0.03 acre of oak woodland, 0.03 acre 
of riparian scrub, 0.2 acre of scrub, 0.2 acre of chaparral, and 0.01 acre of active channel. 
 
Accessibility throughout Reach 8 is via a privately owned road that runs almost the entire length of the 
reach.  The final northern segment (1/10 mile) is only accessible via foot traffic.  There is one additional 
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trail extending from the private road, which allows for ATV access to the upper reaches of the adjacent 
tributary.  Access to this private road will be required.  Although the road allows for access, the treatment 
will be by foliar herbicide application with mix of backpack application and spray rig with hose 
attachments.  The road only allows for the staging of equipment.  The infestations of target species are 
located along the immediate channel, which is greater than 200 feet from the road.  Therefore, backpack 
applicators may be required to traverse the channel to access the infestations.   
The primary focal species will be giant reed.  Because there are no water sources available, the use of a 
water truck or the use of water from the creek will be required.  Since the giant reed infestations are small 
and sparse, foliar treated biomass will be left in place.  The same precautions to bend giant reed away 
from non-target plants and use cut and daub within 15 feet of open water will be used here as described 
for other reaches. 
 

Table 21 Reach 8 Treatment Summary 
 

Target 
Species 

Herbicide 
Treatment 
Methods 

Herbicide/Surfactant 
Concentration Biomass Treatment 

Foliar Spray 
(backpack, spray 

rigs) 

8% glyphosate, 1% surfactant 
per total dilution amount Initially leave in place 

Giant 
reed 

Cut/Daub 100% glyphosate, 
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 
public road/chipped and transported 

off site 
Foliar Spray 

(backpack, spray 
rigs) 

8% glyphosate, 1% surfactant 
per total dilution amount Leave in place 

Scotch 
broom 

Cut/Daub 100% glyphosate, 
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 
public road/chipped and transported 

off site 
 
4.6 Reach 9 
 
Description 
Reach 9 begins at the confluence of Old Man Creek and Matilija Creek, continues approximately 2.6 river 
miles upstream, and encompasses approximately 54 acres.  Several unnamed tributaries connect to 
Matilija Creek in this reach.  This reach is steeper gradient than the lower reaches and has two mapped 
waterfalls in the northern portion.  The channel is narrow and comprised of large boulders and cobble. 
 
The vegetation in this reach is primarily riparian woodland (36.5 acres, or 68% of the reach).  Chaparral 
and scrub occupy 1.5 acres (2.7%) and 4.6 acres (8.5%), respectively.  The active channel encompasses 
1.5 acres (2.7%); 4.5 acres (8%) of the reach has not been surveyed.  Habitat types are presented in 
Table 22 below which also includes acreages of infestation of all target invasive species. 
 

Table 22 Habitat Types and Acreages in Reach 9 
 

Habitat Project Area (acres) Acres of Infestation Acres of >50% 
Infestation 

Not Sampled 4.5 NA 0 
Active Channel 1.5 <1 0 
Chaparral 6.7 0.1 0 
Riparian Woodland 36.5 0.2 0 
Scrub 4.6 0.1 0 

Total 53.7 0.3 0 
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Sensitive Species 
This area did not appear suitable for either the southwestern willow flycatcher or the least Bell's vireo.  
However, 29 acres of suitable California red-legged frog habitat was identified (Figure 9d) and 0.2 acre of 
this habitat was infested by target invasive species.  There were no observations of California red-legged 
frogs during daytime surveys in this reach.  Western pond turtles were observed during field surveys in 
this reach.  Marginal and suitable habitat acreages for sensitive species and acreages of infestation for all 
target invasive species in Reach 9 are presented in Table 23. 
 

Table 23 Suitable Habitat for Sensitive Species in Reach 9 
 

Sensitive Species Marginal and Suitable 
Habitat (acres) Acres of Infestation Acres of >50% 

Infestation 
Least Bell's vireo 0 0 0 
Southwestern willow 
flycatcher 0 0 0 

California red-legged 
frog 29.2 0.2 0 

 
Treatment 
Giant reed was identified in this reach and estimated to occupy a 0.4-acre area.  These infestations occur 
in approximately 0.2 acre of riparian woodland, 0.1 acre of scrub, 0.1 acre of chaparral, and 0.01 acre of 
active channel.  No other invasive target species were encountered during field surveys.  The target 
species is giant reed.  Infestations are sporadic throughout the reach and none of the stands are 
considered large.   
 
Reach 9 has been separated into two sub-reaches because of accessibility.  Reach 9a is a difficult area 
to access.  There is no vehicle access and there are no foot trails into this reach.  This reach requires the 
use of backpack sprayers, as no other type of equipment can be utilized.  The creek is the only water 
source; otherwise, all water would have to be hiked in to the area.  Because of the remoteness of this 
reach and the small infestations, giant reed will be treated with foliar herbicide application and all biomass 
will be left in place.  Care should be taken to avoid application to any open water sources.  The same 
precautions to bend giant reed away from non-target plants and use cut and daub within 15 feet of open 
water will be used here as described for other reaches. 
 
Reach 9b is an extremely difficult area to access.  The primary species will be giant reed; however, there 
are only small infestations.  The only means of spray equipment that can be utilized will be backpack 
sprayers.  The only accessible water source is the creek.  The trail leading to Reach 9b is non-existent; 
the contractor must proceed via the channel.  The impediment to reaching the final extent is several large 
waterfalls that will likely require OSHA-certified rope access technicians to ascend and treat the invasive 
species.   
 

Table 24 Reach 9 Treatment Summary 
 

Target 
Species 

Herbicide 
Treatment 
Methods 

Herbicide/Surfactant 
Concentration Biomass Treatment 

Foliar Spray 
(backpack, spray 

rigs) 

8% glyphosate, 1% surfactant 
per total dilution amount Initially leave in place 

Giant 
reed 

Cut/Daub 100% glyphosate, 
no surfactant 

200 ft. removal strip, within 15 feet of 
surface water, and within 10 feet of 
public road/chipped and transported 

off site 
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5.0 PROPOSED BEST MANAGEMENT PRACTICES AND 
MITIGATION MEASURES 

 
Most of the target invasive species addressed by this Plan occur in sensitive habitats along Matilija Creek 
and Ventura River.  Some eradication techniques have the potential to negatively affect the surrounding 
native habitat and associated sensitive species.  The following mitigation measures and BMPs are 
intended to minimize the Project’s potential effects on the surrounding habitat while allowing the most 
appropriate eradication techniques to be used. 
 
5.1 General Construction BMPs 
 
The following general BMPs are applicable to all invasive plants control techniques and access work. 
 
Limits to Site Disturbance 

• Contractor shall limit the work area to the smallest area possible. 
• Contractor shall limit soil disturbance to the maximum extent possible. 
• Contractor shall limit native vegetation and tree damage to the maximum extent possible. 
• Contractor shall locate staging areas in designated areas outside of the active channel. 
• Contractor shall designate access roads to avoid damage to native vegetation to the maximum 

extent possible and limit to the smallest area possible. 
 
Site and Personnel Management 

• Contractor shall be responsible for being in compliance with all applicable permit conditions. 
• Contractor shall coordinate Project scheduling with the biological monitor to allow the biological 

monitor adequate time to schedule monitoring activities. 
• Chemical toilets for personnel shall be kept in staging areas during Project activities. 
• Contractor shall limit extraneous noise (e.g., radios for entertainment).   
• Equipment and machinery use shall comply with all applicable noise ordinances and policies. 
• Smoking shall not be allowed on site except in designated staging areas. 
• No invasive species removal work shall occur at night.   
• Signs shall be posted on affected trails for a sufficient time to warn trail users of equipment 

crossings.  The signs shall be posted on either side of the active access and shall be maintained 
for the entire period of Project-related trail use. 

• Signs and flaggers shall be used in areas where equipment use would access paved roads. 
• All neighbors within 100 feet of work areas shall receive notice of the proposed work schedule at 

least one month before start of work. 
• All trash items shall be enclosed in sealed containers and regularly removed from the site daily. 
• Disposal of Project waste materials such as trash, used equipment, oil, grease and chemicals 

shall be done in accordance with Federal, State and local regulations. 
• Stockpiling of cut vegetation shall not occur within waters of the U.S.  Materials shall not be 

stockpiled for more than one month and shall be disposed of properly. 
• Pets of Project personnel shall not be allowed on site. 

 
Personnel Education 

• All Project personnel shall be briefed on environmental concerns regarding the Project, including 
the use of herbicides, appropriate work practices (including spill prevention and response 
measures) and other measures needed to minimize Project impacts. 

• All Project personnel will participate in an educational program to identify the target plant species 
on site prior to invasive plant control activities. 

• Before any giant reed removal activities begin, a USFWS-approved biologist will conduct a 
training session for all construction personnel.  At a minimum, the training will include a 
description of the California red-legged frog and its habitat, the importance of the California red-
legged frog and its habitat, the general measures that are being implemented to conserve the 
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California red-legged frog as they relate to the Project, and the boundaries within which the 
Project may be accomplished.  Brochures, books, and briefings may be used in the training 
session, provided that a qualified person is on hand to answer any questions. 

 
Air Quality BMPs 

• Prohibit private vehicle engine idling in excess of two minutes and restrict diesel engine idle time, 
to the extent practical, to no more than 10 minutes. 

• Require all trucks to cover their loads as required by California Vehicle Code §23114. 
• Install wheel washers where vehicles enter and exit unpaved roads onto paved roads, or wash off 

trucks and any equipment leaving the site each trip. 
• Post on site signs that limit traffic to 15 miles per hour or less. 
• During period of high winds (i.e., wind speed sufficient to cause fugitive dust impacts to adjacent 

properties), all clearing, grading, earth-moving, and excavation operations shall be curtailed to the 
degree necessary to prevent fugitive dust created by activities from being a nuisance or hazard, 
either off site or on site. 

• Adjacent streets and roads shall be swept at least once per day, preferably at the end of the day, 
if visible soil material is carried over to adjacent streets and roads. 

• Personnel involved in grading operations, including contractors and subcontractors, should be 
advised to wear respiratory protection in accordance with OSHA regulations. 

 
Water Quality BMPs 

• Contractor shall be responsible for preparing and implementing a Stormwater Pollution 
Prevention Plan. 

• Erosion control measures (e.g., silt fencing, mulch, matting, soil binder, seeding) will be 
implemented as appropriate to inhibit sediment transport into the waterways. 

• Stockpiles shall only be allowed in designated staging areas.  Chipped plant material shall not be 
stockpiled on site for more than one month. 

• No work shall occur during rain events. 
• Herbicide storage during application and the fueling and lubrication of mechanical equipment 

shall be confined to designated staging areas. 
• Vehicles and equipment shall not be left in the stream channel overnight. 
• Spill kits shall be maintained on site and shall be adequately stocked for the amount of fuel and 

herbicides to be handled.   
• Refueling of vehicles/equipment and mixing of herbicides shall occur at designated staging areas 

at least 100 feet from riparian and wetland habitats where feasible.  Where it is not feasible to 
refuel vehicles/equipment and mix herbicides in designated staging areas due to topographical 
constraints, these activities shall occur as far away from riparian and wetland habitats as feasible. 

• Appropriate spill containment devices (e.g., spill mats, tarpaulins) shall be used when refueling 
vehicles/equipment or mixing herbicides.   

• In the event of a hazardous material spill within the floodplain, wetland or riparian area associated 
with the Project Area, USFWS must be contacted within 24 hours to determine the proper course 
of action and clean-up methods.  If a spill occurs on a weekend or late Friday, USFWS must be 
contacted by close of business the following Monday. 

• All vehicles and equipment used within the floodplain or associated riparian area of Project Area 
must be inspected daily to ensure they are free of any leaks of fuel, cooling, lubricating or other 
potentially polluting fluid. 

• No vehicles or other heavy equipment shall be rinsed or cleaned within the waters, floodplain or 
associated riparian areas of Project Area.  All necessary precautions must be taken to prevent 
release of any toxic substances into the waters or onto soils of the Project Area. 

 
Water Diversion BMPs 

• Water may be taken from the creek only in authorized areas in order to prepare herbicide 
applications.   

• A clean pump, only used for water, shall be used to extract water from the creek.   
• The pump rate shall not exceed 100 gallons per minute.   
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• The intake hose for powered pumps shall be placed to avoid accidental intake of aquatic species, 
• The intake hose for powered pumps shall be fitted with a screen structure to avoid accidental 

intake of aquatic species.  The screen size shall not exceed 3/32 inch diameter for round 
openings, 3/32 inch diagonally for square openings, and 3/32 inch in length for slotted openings. 

• The approach velocity (velocity perpendicular to screen face) shall not exceed 0.40 feet per 
second. 

 
Noise BMPs 

• Use of loud hand-held construction equipment, such as chain saws, heavy-duty construction 
equipment and trucks shall not occur between the hours of 7 p.m. and 7 a.m. 

• Construction equipment shall be operated with standard factory silencer and/or muffler 
equipment.  Equipment engine covers shall be in place and mufflers shall be in proper working 
order. 

5.2 Biological Resources 
 

• A biological monitor shall be present at all times during  
o all ground disturbing activities, such as bulldozing and construction of access roads, 
o work within 328 feet (100 meters) of potential California red-legged frog habitat, year 

round. 
• A California red-legged frog relocation plan shall be approved by USFWS before commencement 

of giant reed removal activities.  The relocation plan shall identify appropriate areas to receive 
translocated California red-legged frogs.  These areas must be in proximity to the capture site but 
outside any area likely to be adversely affected by construction activities.  

• If sensitive biological resources are found during construction activities, the biological monitor 
shall have the authority to stop work in the Project Area in order to protect the sensitive biological 
resource and will implement the relocation plan or other protective measures.  

• Preconstruction surveys for sensitive species (such as California red-legged frog, two-striped 
garter snake and southwestern pond turtle) shall be conducted within 24 hour before mobilization 
of heavy equipment. 

• The qualifications of biologists contracted to survey for, capture, and move California red-legged 
frogs out of harm’s way shall be provided to USFWS for review and approval at least 30 days 
prior to the commencement of surveys and/or relocation efforts.  No surveys and/or relocation 
activities shall begin until written approval has been received from USFWS that the biologist(s) is 
(are) qualified to conduct the work. 

• Surveys for California red-legged frogs must be conducted if an open trench has been created 
that may trap this species.  Open trenches must be surveyed by authorized biologists for 
California red-legged frogs each morning that the trench remains open and accessible to this 
species. 

• California red-legged frogs in danger of being taken by Project activities must be relocated to 
nearby appropriate habitat outside of harm’s way by biologist(s) authorized by USFWS following 
the Relocation Plan guidelines. 

• The authorized biologist(s) must minimize the duration of handling and captivity of California red-
legged frogs.  While in captivity, individuals of this species must be kept in a cool, moist, aerated 
environment, such as a bucket containing a damp sponge or damp vegetation, and they must be 
maintained in a manner that does not expose them to any environmental conditions that could 
cause injury or undue stress (such as direct sunlight or excessive time spent in the container).  
Containers used for holding or transporting these species must not contain standing water (to 
avoid exhausting the frog by necessitating that it swim).  California red-legged frogs should not be 
transported in the same bucket with western toads or other amphibian species (to avoid direct 
exposure to other animals’ toxins and to minimize the potential for disease transmission). 

• Soaps, oils, creams, lotions, repellants, nicotine or solvents of any sort must be cleaned from the 
hands of any personnel when they are capturing and relocating and California red-legged frogs. 

• To avoid transferring disease or pathogens between aquatic habitats during the course of surveys 
and handling of California red-legged frogs, the USFWS-approved biologist must follow the 
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Declining Amphibian Population Task Force’s Code of Practice.  Precautionary measures must 
be taken so that all traces of disinfectant have been removed from the equipment before it is used 
in a new aquatic habitat. 

• If least Bell’s vireo, southwestern willow flycatcher, or raptor nests are found, Project activities 
shall be set back a minimum of 500 feet from nest sites or avoided until the young have fledged.  

• During initial invasive plant control activities outside of the bird breeding season, if nesting birds 
protected by the Migratory Bird Treaty Act are found, a buffer shall be marked around the nest to 
prohibit treatment activities within this buffer.  The buffer shall be a 100-foot radius for activities 
involving mechanized equipment, such as mowers and chainsaws.  The buffer shall be a 15-foot 
radius for activities involving only hand tools such as sprayers and handsaws.  

• During retreatment activities within the bird breeding season, a biological monitor shall be present 
at all times.  If nesting birds protected by the Migratory Bird Treaty Act are found, a 100-foot 
buffer shall be marked around the nest to prohibit construction activities within this buffer.   

 
5.3 General Herbicide BMPs 
 
The following BMPs shall apply to all herbicide application techniques. 
 

• Within 15 feet of surface water, treatments shall use a glyphosate-based herbicide such as 
Rodeo® and/or Aquamaster®, both of which are labeled for use within water.  The use of less 
toxic surfactants such as Agri-Dex or LI-700 is permitted within this zone.  The relatively toxic 
surfactant R-11 must not be used within this zone.  No other surfactants may be used within 15 
feet of surface water without the prior written approval of USFWS. 

• The cut and daub method of herbicide application shall be used within 200 feet of homes. 
• Herbicides shall be applied to target species at concentrations specified in Section 3.2 of this 

Plan. 
• Herbicides shall be mixed with a non-toxic, water soluble dye of low toxicity that highlights treated 

areas. 
• Overspray of herbicides onto non-target species shall be minimized by restricting herbicide 

spraying when wind velocities exceed 6 mph. 
• A licensed professional shall conduct or oversee herbicides applications. 
• Herbicides shall not be applied when it is raining or when rain is forecasted within 24 hours, in 

order to prevent runoff of herbicides. 
• Herbicide label directions shall be followed unless under guidance of a Pest Control Advisor. 

 
Foliar Herbicide Spraying BMPs 

• Booms or ladders shall not be used for foliar spraying within 15 feet of surface water.  Herbicides 
shall be applied using the cut and daub technique within this setback. 

 
Cut and Daub Application BMPs 

• Canes or trunks of target species shall be cut to less than 2 to 4 inches in height and the 
herbicide shall be applied immediately (within 30 seconds) to the cut and daub. 

• Biomass from the cut vegetation must be removed from the Project Area and disposed of as 
directed. 

 
 
6.0 MONITORING 
 
6.1 Post-Treatment Vegetation Monitoring 
 
Treatment efficacy will be monitored through permanent photographic stations.  Stations will be located in 
representative areas in the reach, with respect to target invasive species infestations. Multiple 
photographic stations will be established within a reach to capture the range of treatment implemented.  
At each station the amount of regrowth will be visually assessed by species and recorded as percent 
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infestation for the polygon(s) represented in the photograph.  This approach will allow for comparison with 
the initial infestation assessment.  In addition to polygon specific photographs, panoramic or landscape 
level photographs will be taken quarterly to assess the treatment efficacy and recolonization of the Project 
Area by native plant species. 
 
6.2 Water Quality Monitoring 
 
A Water Quality Monitoring Plan (WQMP) has been prepared for this Project.  The WQMP will guide the 
collection of water quality data in order to assess the Project’s effect on water quality before, during and 
after the implementation of the Project (Figure 10).   
 
The Ventura River Stream Team (Stream Team) has an ongoing water quality monitoring program in the 
Ventura River Watershed and has over five years of data.  The Project WQMP will be based on the 
Stream Team’s WQMP and will incorporate its sampling points and techniques, with additional sampling 
points upstream of the Matilija Dam.   
 
The parameters to be addressed in the WQMP include temperature, conductivity, turbidity, dissolved 
oxygen, pH, stream flow, glyphosate, and surfactants.  Monitoring will occur at least quarterly in 
conjunction with the Stream Team’s regularly scheduled monitoring.  It is anticipated that monitoring will 
be conducted by the Stream Team’s qualified staff and/or volunteers. 
 
Water quality monitoring will be conducted in accordance with an approved Quality Assurance Project 
Plan (QAPP), such as the Stream Team QAPP.  This QAPP will be reviewed and modified, if necessary, 
for the Project.  Water quality data collected as a part of this Project will be entered, evaluated and stored 
in the VCWPD water quality database. 
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1.0 INTRODUCTION 
 
The Giant Reed Removal Project (Project) is one component of the larger Matilija Dam Ecosystem 
Restoration Project, which is the result of more than five years of collaboration with stakeholders and 
experts.  The Project is sponsored by the Ventura County Watershed Protection District (District) and 
being conducted under the Proposition 40 Consolidated Grant from the California State Water Resources 
Control Board.  The goal of the Project is to substantially reduce the abundance and distribution of 
invasive plants which consume large quantities of water, displace native vegetation and wildlife, disperse 
readily during floods, and exacerbate flooding, erosion, and fire intensity.  The outcome of the Project is 
recolonization of native vegetation and restoration of native habitats. 
 
Implementation of the Project will be guided by the Matilija Giant Reed Removal Plan (District 2007), 
which includes the use of herbicides, construction of temporary access roads, and other activities that 
have the potential to affect water quality in Matilija Creek and Ventura River.  More specifically, 
contractors will follow the specifications and plan sheets.  To protect water quality in the Matilija Creek 
and Ventura River watershed, the District will conduct regular monitoring of the surface water in these 
rivers.  The water quality monitoring will be guided by this Water Quality Monitoring Plan (Monitoring Plan) 
and the Ventura River Watershed Monitoring Program Quality Assurance Project Plan (QAPP).  
 
1.1 MONITORING PLAN OBJECTIVES 
 
This Monitoring Plan will be implemented to provide the District with information on the effectiveness of 
water quality protection best management practices (BMPs) utilized during the Project.  This Monitoring 
Plan is designed specifically to monitor the short-term water quality trends within the Project area 
(Figure 1).   
 
1.2 EXISTING DATA 
 
This Monitoring Plan will be implemented in conjunction with the more comprehensive Ventura River 
Watershed Monitoring Program conducted by the Ventura River Stream Team (Stream Team).  The 
Stream Team has over 5 years of baseline water quality data in the watershed.  
 
1.3 QUALITY ASSURANCE AND QUALITY CONTROL FOR WATER QUALITY 

DATA COLLECTED 
 
Quality assurance and quality control of the data collected under this Monitoring Plan will be performed 
pursuant to the QAPP, which was approved by the Los Angeles Regional Water Quality Control Board 
(RWQCB) in October 2004 (Appendix A).  The QAPP outlines the data quality objectives, training 
requirements, documentation and records retention, sampling design and methods, sample handling and 
custody procedures, analytical methods, quality control, and data management. 
 
The QAPP is consistent with and was prepared in accordance with the Surface Water Ambient Monitoring 
Program (SWAMP) guidelines set forth by the U.S. Environmental Protection Agency (USEPA), the State 
Water Resources Control Board (SWRCB), and RWQCB.  SWAMP is a state-wide monitoring effort 
designed to assess the conditions of surface waters throughout the state of California.  Data collected in 
accordance with this Monitoring Plan and the QAPP will be SWAMP compatible. 
 
1.4 DATA MANAGEMENT 
 
Water quality data will be entered, evaluated, and stored in the District’s existing water quality database.  
The RWQCB has determined that the District’s database is SWAMP compatible.  Water quality data from 
certified laboratories will be directly imported into he District’s database. 
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Data collected in the field will be manually entered into the District’s database or imported from the 
Stream Team database. Water quality data will be entered and evaluated on a monthly basis or more 
frequently, as required. 
 
1.5 REPORTING 
 
The District will prepare quarterly reports and a final report of the water quality monitoring activities 
throughout the work period from September 2007 to August 2008.  The quarterly and final reports will be 
submitted to SWRCB and RWQCB within six weeks of the end of the reporting period.  The reports will 
include a discussion of water quality impacts based on the data collected.   
 
Throughout the Project, water quality data will be made available to stakeholders, regulatory agencies, 
and the general public through the Project website (www.matilijadam.org).  These data will be posted on 
the Project website within one week of being made available to the District.  The timely dissemination of 
water quality data will allow stakeholders to participate in the evaluation of water quality in their 
community.  
 
2.0 WATERSHED OVERVIEW 
 
The Project is located within the South Coast hydrologic region.  The climate of this hydrologic region, 
from Point Conception to Ventura, is generally Mediterranean: typified by relatively mild winters, hot dry 
summers, and coastal fog during the early days of summer.  Rain generally occurs between the months 
of November to April and temperatures at lower elevations are almost always above freezing.  High 
pressure systems which develop over Utah and Nevada are strong enough to keep the weather warm 
and sunny for much of the summer and fall.  They also keep rain away and there is little summer 
precipitation.  The upper watershed may have summer daytime temperatures of 85 to 100 degrees 
Fahrenheit, while the coastal regions will generally be about ten to fifteen degrees cooler.  Fall daytime 
temperatures generally are 70 to 90 degrees Fahrenheit in the inland areas, but considerably colder at 
night.  In the fall, Santa Ana winds blow hot and dry from the desert.  These warm winds and the 
prevalent dry conditions often combine to exacerbate natural wild fires, which are a natural part of the 
ecosystem.  Winter is characterized by periodic bouts of heavy rainfall, often several inches in each 
storm.  The upper mountainous regions of watersheds see more rainfall than the lower coastal areas, as 
Pacific storms are uplifted over the coast range.  The foothills, on average, see about 22 to 29 inches of 
rain a year, while the amounts near the ocean are closer to 15 inches.  Snow can fall at upper elevations 
during particularly cold winter storms.  
 
2.1 GEOLOGY  
 
South Coast drainages lie within the western Transverse ranges of California, mountain ranges notable 
for easily eroded sedimentary rocks.  These ranges have been produced by clockwise crustal rotations 
between the Pacific and North American plates.  Regional tectonics have produced numerous faults and 
folds and some of the youngest sedimentary rocks have been deformed until they stand nearly vertical.  
The rocks near the surface are usually recent sedimentary layers of marine origin (Cenozoic – younger 
than 65 million years): hard sandstones alternating with weak shales and mudstones.  The surrounding 
geology is responsible for much of the character of the local streams: steep mountains with easily eroded 
rocks yield “flashy” creeks (quick to rise as rain begins, quick to fall when it ends) with huge sediment 
loads – per unit area, some of the highest in the world; and fragile marine sediments cause high 
background conductivities and total dissolved solids (high in sulfate, calcium, magnesium and chloride).   
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2.2 LAND USES  
 
Land use in the region is primarily open space, agriculture, and urban.  Higher elevations are usually 
native chaparral with areas of oak woodland, exotic grasses and riparian woodland corridors.  In the 
foothills, many areas have been converted to exotic grass rangeland and avocado and citrus orchards.  
The coastal lowlands have been put to numerous uses, including urban, agriculture (row crops and 
greenhouses), and orchards; light industry and oil production exist in some areas.  Nearly half the coastal 
watershed – mainly upper elevation areas – is within the boundaries of the Los Padres National Forest.  A 
number of coastal margin wetlands can be found at the mouths of streams.  
 
2.3 VEGETATION  
 
Numerous plant communities are found within South Coast watersheds: non-native annual grasslands, 
Venturan coastal sage scrub, chaparral, coast live oak woodland, and three types of riparian woodland 
(south coast live oak, central coast cottonwood-sycamore, and southern willow scrub).  Elevation, aspect 
(shade or sun), rainfall, and water availability are the primary determinants of where each community 
exists.  Plants play a crucial role in the ecology of the watershed.  They provide the habitat, food, and 
shelter for the various animal species which inhabit the region.  Plants help to prevent soil erosion by 
holding the soil together with their root systems.  The leaf and branch canopies also reduce the impact of 
rain, and by absorbing rainfall from the soil, they help to reduce runoff too.  One problem for the native 
vegetation in these watersheds is the invasion of non-native species of plants, foreign plant species that 
have been introduced, intentionally or unintentionally, and then thrive in the local environment, often 
because of the absence of natural predators.  In the process of replacing native species, they often harm 
local animals not adapted to living with and on these invaders.  Invasive, non-native species such as giant 
reed, scotch broom, tamarisk, and pepper trees negatively affect the biodiversity of the Matilija Creek and 
Ventura River watershed.    
 
2.4 THE VENTURA RIVER  
 
The Ventura River watershed, with headwaters in the Santa Ynez Mountains north of the City of Ventura, 
has an area of 222 square miles.  The river can be divided into three zones: (1) the mountainous areas of 
the basin; (2) the main stem of the river, from the confluence of Matilija and the North Fork of Matilija 
creeks to the river delta or estuary; and (2) the delta which is about 2 miles wide at the coast and extends 
about a mile upstream, almost to the Main Street Bridge.    
 
The mountainous areas produce most of the sediment and water in the river.  The major tributary 
watersheds in this zone are Matilija Creek (55 square miles), North Fork of Matilija Creek (16 square 
miles) and San Antonio Creek (51 square miles).  Coyote and Santa Ana creeks (41 square miles) are 
also in this zone, but almost no runoff, stormwater, or sediment from these drainages flow into the 
Ventura River since the completion of Lake Casitas (1959, a 285-foot earthen dam that stores 254,000 
acre-feet).  The Matilija dam, built in 1948, was designed to store 5,000 acre-feet; however, 
sedimentation has reduced its capacity to 500 acre-feet.  
 
The topography of the Ventura watershed is composed of approximately 45 percent mountains, 40 
percent foothills, and 15 percent valley.  Approximately 75 percent of the watershed is classified as 
rangeland covered with shrub and brush, and 20 percent is classified as forest (half of the catchment is 
within the Los Padres National Forest).  While the basin is mostly undeveloped, urbanization, cattle-
raising and oil production dominate the coastal plain and adjacent foothills.  The average annual rainfall is 
20 inches and the seasonal and inter-annual variation in river runoff is extreme: mean annual flows vary 
from 5 to 3400 cfs.  More than 90 % of the rainfall occurs between November and April, and a majority of 
the annual runoff usually occurs over 3 to 7 days.  The river is hydrologically “flashy” and responds within 
hours to storms and changes in rainfall.  
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2.5 PROJECT AREA 
 
The Project Area includes the floodplain of Matilija Creek and the Ventura River, beginning at the 
downstream end at Highway 150 and extending upstream approximately 2,000 feet past the falls.  Matilija 
Creek and the Ventura River were divided into a series of reaches for the EIS/EIR for the Matilija Dam 
Ecosystem Restoration Project, with Reach 1 beginning at the Ventura River Estuary and Reach 9 
extending into the upper Matilija Creek watershed.  This Project’s area includes Reaches 5 through 9 with 
Reach 7 split into two sections: Reaches 7A and 7B (Figure 1).  The Project Area comprises 
approximately 1,274 acres and 14.9 river miles.  Giant reed removal downstream of Highway 150 will be 
completed with other funding at a later date along the Ventura River. 
 
The Project reaches are defined as follows. 
 
Reach 5: Highway 150 Bridge to the upstream end of Robles Diversion Facilities, approximately 3.3 

river miles. 
Reach 6: Robles Diversion to the Matilija Dam; approximately 2.1 river miles. 
Reach 7A: Matilija Reservoir from the dam upstream approximately 1.3 river miles. 
Reach 7B:  Begins approximately 1.3 river miles from the Matilija Reservoir dam and extends 

approximately 4 river miles upstream. 
Reach 8: Begins approximately 5.3 river miles upstream of the Matilija Reservoir dam and continues 

approximately 1.6 river miles upstream to the confluence of Old Man Creek and Matilija 
Creek. 

Reach 9: Begins at the confluence of Old Man Creek and Matilija Creek and continues approximately 
2.6 river miles upstream. 

 
3.0 PARAMETERS OF CONCERN 
 
Water samples will be collected by Stream Team or District staff in accordance with the sampling 
methodologies described in Section 4.0.  The following parameters will be recorded for each sample. 
 
3.1 TEMPERATURE 
 
Water temperature directly affects biological and chemical processes.  Some fish species, such as 
steelhead trout, prefer colder waters, while others prefer warmer waters.  For example, trout need 
temperatures lower than 19 °C (66 °F) to do well and lower than 9 °C (48 °F) to spawn, but can stand 
temperatures as high as 24 °C (75 °F) for short periods.  Water temperature affects the oxygen content of 
water; the higher the temperature the less oxygen it can hold.  Fish and benthic macro-invertebrates will 
move about in the stream to find their optimal temperature.  Temperature can be affected by many human 
activities.  For example:  
 

• Building dams or artificial stream channels alter the flow rate, which in turn can affect 
temperature. 

• Removing streamside vegetation reduces shade which would normally keep the water cool. 
• Construction or other human activities near streams can increase sedimentation, which traps 

more heat in the water.     
• Water effluent from industrial sources such as power plants can drastically change water 

temperatures.       
 
3.2 PH 
 
pH is a relative measure of alkalinity and acidity, it is an expression of the number of free hydrogen atoms 
present.  pH is measured on a scale of 1 to 14, with 7 indicating neutral – neither acid nor base; lower 
numbers show increasing acidity, whereas higher numbers indicate more alkaline waters.  Blood (pH of 
7.4), seawater (8.0) and household ammonia (11.5) are all alkaline or basic; milk (6.5), coffee (5.0), and 
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cola (2.5) are acidic.  pH numbers represent a logarithmic scale so small differences in numbers can be 
significant: a pH of  4 is a thousand times more acidic than a pH of 6.  Most species of life have a specific 
pH range in which they can survive.  A wide variety of aquatic animals prefer a range of 6.5 to 8.0 pH.  If 
pH is altered beyond an organism’s normal range it will suffer and soon die off.  Many pollutants push pH 
readings toward the extremes of the scale.  A change of more than two points on the scale can kill many 
species of fish.  Low pH can also allow toxic elements and compounds to become mobile and available 
for uptake by aquatic plants and animals.  
  
3.3 TURBIDITY   
 
Turbidity is a measure of water clarity.  Turbidity is affected by suspended particles, or solids that cannot 
dissolve, including clay, silt, sand, algae, and plankton.  Natural factors such as intense rain fall, wave 
action, changes in seasonal light intensity, and erosion, can alter turbidity.  However, oftentimes turbidity 
is increased by human activities.  For example, clear cut logging, construction, and mining increase 
unnatural soil erosion which rapidly changes turbidity.  Regular monitoring of turbidity can help detect 
trends that might indicate increasing erosion from these activities.  Changes in turbidity can have 
dramatic impacts on the aquatic ecosystem.  Examples include:  
 

• Suspended sediments trap heat, raising the temperature of the water and decreasing the amount 
of oxygen it can hold.    

• When turbidity levels are high, less light passes through the water, and photosynthesis slows, 
decreasing oxygen levels and primary productivity. 

• Water that is highly turbid can clog the gills of fish and bury their eggs.     
 
3.4 DISSOLVED OXYGEN (DO)   
 
Aquatic organisms rely on the presence of oxygen in streams; not enough oxygen and they will move, 
weaken or die.  In water, oxygen is a dissolved gas.  Water temperature, altitude, time of day, and season 
can all affect the amount of oxygen in the water; water holds less oxygen at warmer temperatures and 
high altitudes.  DO is measured either in milligrams per liter (mg/L) or "percent saturation."  Milligrams per 
liter is the amount of oxygen in a liter of water.  Percent saturation is the amount of oxygen in a liter of 
water relative to the total amount of oxygen that the water can hold at that temperature.  As dissolved 
oxygen levels in water drop below 5 mg/L, aquatic life is put under stress.  Colder water fish such as trout 
require DO levels above 6 mg/L for normal activities and above 7 mg/L for spawning.  Warm water fish 
can tolerate DO levels as low as 4 mg/L.  Oxygen levels that remain below 1 to 2 mg/L for a few hours 
can result in large fish kills.  Oxygen is both produced and consumed in a stream.  Because of constant 
churning, flowing water in a stream has higher DO than the still water found in pools.  Aquatic plants and 
algae affect DO concentrations by releasing oxygen underwater during photosynthesis – DO is at a 
maximum in the late afternoon of a sunny day.  Throughout the night, the same plants and algae, joined 
by the other aquatic organisms, remove oxygen through respiration, reducing levels of DO to their lowest 
by early morning.  Generally, early mornings, during periods of hot weather and low flows, are the best 
times to determine the low point of DO in a stream.    
  
3.5 CONDUCTIVITY (TOTAL DISSOLVED SOLIDS)   
 
Water is a good solvent and has the ability to dissolve a large number of solids.  Many of these solids 
when put into solution carry an electrical charge.  For example, chloride, nitrate and sulfate carry negative 
charges, while sodium, magnesium and calcium have a positive charge.  These dissolved substances 
increase water’s conductivity – its ability to conduct electricity.  Therefore, measuring the conductivity of 
water indirectly indicates the amount of total dissolved solids (TDS).  It is not a perfect measure because 
some substances, particularly organic compounds like oil, alcohol or sugar do not conduct electricity well 
and have low conductivity, but conductivity is a rough approximation of TDS.  Each stream tends to have 
a relatively constant range of conductivity that, once established, can be used as a baseline for 
comparison with regular conductivity measurements.  Significant changes in conductivity could then be an 
indicator that a discharge or some other source of pollution has entered a stream.  Conductivity tends to 
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decrease in the winter when heavy rainfall and runoff increase the amount of fresh water flow.  With more 
water, mineral concentrations are more dilute.  In late summer and fall, especially during periods of 
drought, the dissolved solids are more concentrated, and conductivity rises.  Conductivity is also affected 
by temperature; the warmer the water, the higher the conductivity.  For this reason, conductivity is 
reported as conductivity at 25 degrees Celsius.  The basic unit of measurement is the siemen.  
Conductivity is measured in microsiemens per centimeter (μS/cm) or millisiemens per centimeter 
(mS/cm).  Distilled water has a conductivity in the range of 0.5 to 3 μS/cm.  The conductivity of rivers in 
the United States generally ranges from 50 to 1,500 μS/cm.  Drinking water usually has to meet a 
standard of 500 mg/L TDS – a conductivity of roughly 1,000 μS/cm.  Conductivity in Santa Barbara and 
Ventura streams is usually above 1,000 μs/cm because of high mineral content in the easily eroded 
marine sediments that form the coastal mountains.  
 
3.6 STREAM FLOW   
 
Stream flow is the volume of water that moves past a fixed point during a specific interval of time.  The 
usual unit in which flow is measured is cubic feet per second (cfs) – the number of cubic feet of water 
moving down the stream channel in one second.  Knowing the flow is critical in calculating the amount of 
a contaminant in a stream.  When a water sample is tested for bacteria or nutrients or total dissolved 
solids, the result is expressed as a concentration of that constituent in the water.  The actual amount of 
the constituent being carried through the system is determined by multiplying the flow by the 
concentration.  Among the various ways in which stream flow affects water quality:  
  

• Flow influences the ability of a stream to dilute pollution; large, swift rivers have a greater ability to 
dilute pollution than smaller streams.  

• Flow and velocity affect the available oxygen level in water: higher velocities and flows generate 
higher levels of turbulence which in turn, cause more air to be mixed within the flow.  Streams 
with higher flows generally have more oxygen available for aquatic organisms.  

• Flow affects the amount of sediment that is transported in a stream.  Streams with higher 
velocities and larger flows can transport greater amounts of sediment.   

  
3.7 GLYPHOSATE AND SURFACTANT 
 
Glyphosate is a broad-spectrum, non-selective systemic herbicide.  Glyphosate can be used to treat all 
the target species, but the effectiveness on Scotch broom, pepper tree and salt cedar is lower than with 
the other selected herbicides.  The USEPA and USFWS have approved Rodeo® and Aquamaster® for 
use in aquatic environments, making glyphosate the primary herbicide currently available for use 
throughout the Matilija Creek and Ventura River work areas.  The Project methods do not include the 
aquatic application of glyphosate and do include BMPs to minimize the potential for overspray onto open 
water, as described in the Removal Plan. 
 
Glyphosate is usually formulated as an isopropylamine salt.  While it can be described as an 
organophosphorus compound, glyphosate is not an organophosphate ester but a phosphanoglycine, and 
it does not inhibit cholinesterase activity.  Glyphosate can be moderately toxic to fish under certain 
circumstances.  In rainbow trout, for instance, the 96-hour LC501 is 86 mg/l, in bluegill sunfish the LC50 is 
120 mg/L, and in harlequin the LC50 is 168 mg/L.   
 
There is a very low potential for glyphosate to build up in the tissues of aquatic invertebrates or other 
aquatic organisms.  Glyphosate has very little chance of being leached into the groundwater table due to 
its strong adsorption to soil particles, including soil structure with low organic material and low clay 
content.  The half-life of glyphosate ranges from 1 to 174 days.  
 

                                                      
1 LC50 refers to the lethal concentration of a chemical that kills 50 percent of test animals in a given time 
period. 
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Surfactants are used in conjunction with glyphosate applications to achieve a more uniform spray 
coverage and aid in herbicide penetration.  Nonylphenol is commonly used as a surfactant for glyphosate 
application.  However, to protect water quality along Matilija Creek and Ventura River, nonylphenol 
surfactants will not be used on this Project.  Instead, safer surfactants such as Agri-dex or LI-700 will be 
used.  Agri-dex is a non-ionic surfactant consisting of a paraffin base petroleum oil, polyol fatty acid 
esters, and polyethoxylated derivatives of the fatty acid esters.  LI-700 contains phosphatidylcholine 
(lecithin), which is a naturally occurring lipid that biodegrades readily.  LI-700 also contains methylacetic 
acid and alkyl polyoxyethylene ether.  Both of these surfactants break down within several days.   
 
Glyphosate will be monitored pre-treatment, during treatment, and post-treatment.  Due to the strong 
adsorption to soil particles, glyphosate generally moves out of the water column with 48 hours.  All 
glyphosate samples will also be analyzed for surfactant products used.  
 
4.0 SAMPLING SITES 
 
4.1 ROUTINE SAMPLING 
 
Six routine sampling sites have been selected within the Project Area to achieve the objectives of this 
water quality monitoring program (Figure 1).  These sites were chosen to represent each major treatment 
area.  Water samples collected from all sites will be tested for temperature, pH, turbidity, DO, conductivity, 
stream flow, and glyphosate and surfactant products. 
 
Site 1  
 
Site 1 is an existing Stream Team monitoring site located in Reach 5 of the Ventura River under the 
Highway 150 Bridge.  The Ventura River channel at this site is approximately one hundred yards in width.  
The streambed is composed of mostly large cobbles and boulders, and is moderately covered with 
vegetation.   Giant reed infestation upstream of this site is generally low to moderate.       
 
Site 2 
 
Site 2 is an existing Stream Team monitoring site located in Reach 6 of the Ventura River, approximately 
0.5 mile downstream of the Matilija Dam, near a flood gauging station with an overhead cable car.  
Access is down a short, steep trail.  Vegetation at this site is routinely cleared to maintain access.  Giant 
reed infestation between this site and the dam is generally low to moderate.   
 
Site 3 
 
Site 3 is located at the upstream side of the Matilija Reservoir, near where the main channel of Matilija 
Creek enters the reservoir.  This site is representative of Reach 7A of Matilija Creek, where the highest 
infestation of giant reed within the Project Area occurs.   
 
Site 4 
 
Site 4 is an existing Stream Team monitoring site located in the downstream end of Reach 7B of Matilija 
Creek, approximately 1.5 mile upstream of Matilija Dam.  The giant reed infestation in the mile upstream 
of this site is generally moderate.   
 
Site 5 
 
Site 5 is located approximately 2.5 miles upstream of Matilija Dam, in the middle portion of Reach 7B.  
This giant reed infestation upstream of this area is relatively low, generally between 0 and 10 percent.   
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Site 6 
 
Site 6 is located in the middle of Reach 8 of Matilija Creek.  Access to this site is along an unpaved road 
through Blue Heron Ranch, and permission may be required from private property owners.  Giant reed 
infestation upstream of this site is low, between 0 to 5 percent.   
 
4.2 GRAB SAMPLING 
 
Periodic grab sampling throughout the project area will occur during the treatment events.  This allows for 
more targeted sampling immediately adjacent to work as it is conducted throughout the site.   
 
5.0 SAMPLING SCHEDULE 
 
Water quality sampling will be conducted before, during, and after treatment events.   
 
5.1 PRE-TREATMENT SAMPLING PERIOD 
 
Pre-treatment data will be provided by Stream Team’s existing water quality monitoring program, which 
includes Sites 1, 2, and 4.  Glyphosate monitoring at all sites will begin in August 2007.  The data 
collected during this sampling period, in conjunction with the data already collected by Stream Team, will 
form the baseline water quality data. 
 
5.2 DURING TREATMENT SAMPLING PERIOD 
 
The during treatment sampling period consists of the initial treatment period and the follow up treatment 
period.  The initial treatment period includes the majority of the work along the entire project area and is 
anticipated to occur from September 2007 through December 2007.  The follow up treatment period 
targets isolated patches of resprouts and will occur throughout the 5-year monitoring period, as necessary 
(District 2007).  The intensity of the follow up treatments will be substantially less than the initial 
treatment.   
 
Routine sampling at designated sites (as described in Section 4.1) will occur monthly during the initial 
treatment period, and quarterly from January 2008 to August 2008 during the follow up treatment period.  
Additionally, grab samples will be taken frequently throughout the initial and follow up treatment periods 
when work is conducted adjacent to open water.  Grab samples will also be taken immediately following a 
spill and periodically afterwards to track chemical dissipation. 
 
The routine and grab sampling will provide consistent and targeted data throughout the treatment periods.  
Water quality data obtained from the sampling will be used to test the efficacy of BMPs and determine 
whether additional BMPs would be necessary. 
 
6.0 SAMPLING METHODOLOGY 
 
Sampling for temperature, pH, turbidity, DO, conductivity, and stream flow will follow standard Stream 
Team sampling methodology.  The Stream Team’s sampling methodology is excerpted below.  
Glyphosate sampling at this site will be conducted in accordance with USEPA Sampling Method 547. 
 
6.1 STREAM TEAM SAMPLING METHODOLOGY 
  
The Stream Team methodology for water quality sampling is described for each of the parameters below. 
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6.1.1 Air Temperature  
 
Testing Procedure 
  

1. Using the air temperature thermometer, hang the thermometer in the shade on a tree limb or 
other object by its lanyard.  The thermometer must have 3 minutes to stabilize before reading.  

2. Take the air temperature twice, once at the beginning of the testing period, and again at the end.  
Record on the Site Conditions field sheet.  

 
6.1.2 Dissolved Oxygen  
 
Calibrating the DO Meter   
 
Because DO can be affected by altitude, the DO meter must be calibrated at each site before beginning 
testing to reflect the altitude of each site.  
 

1. Make sure the meter has been turned on for at least 15 minutes before beginning calibration.    
2. Simultaneously press and release the two arrow keys.  
3. The LCD will prompt you to enter the altitude in hundreds of feet for your monitoring station.  The 

altitude for each site is written in the binder, on the tabbed divider page for that site.   
4. Use the arrow keys to enter the altitude of the monitoring station.  The up arrow will increase the 

altitude and vice versa.  Entering 12 indicates 1,200 feet.  
5. When the correct altitude is displayed press the ENTER button.  The meter should display CAL in 

the lower left of the LCD and the calibration value in the lower right of the LCD.  The main display 
will show the current DO before calibration.  

6. Wait a few seconds for the main display to stabilize and hit the ENTER key again.  
7. The LCD will prompt you to enter the approximate salinity of the water you will be sampling.  As 

you will be monitoring fresh water, enter a value of zero.  When zero appears on the LCD hit the 
ENTER key.  

8. Repeat this calibration process each time you travel to a new monitoring station (leave the DO 
meter on until you have taken the last DO reading at the last station).  

  
Testing Procedure  
 

1. Remove the probe from the calibration chamber.  Lower the probe in the water halfway between 
the surface and the bottom of the creek.  Be careful not to let the probe hit the bottom of the 
stream.  

2. If the water is fairly still, move the probe tip through the stream at a rate of one foot per second by 
creating circles in the water (try to keep your circles the same size and move your probe at a 
consistent speed).    

3. Once the meter stabilizes, record three things:  
• Dissolved oxygen measured in mg/L  
• Dissolved oxygen measured in % saturation  
• Temperature measured in °C  
(Use the “mode” button to switch between % saturation and mg/L. )  

4. Repeat steps 1 through 3 two more times, in two different areas of the stream (always in the 
center of the stream).  In the end, you should have taken 3 different readings 3 times.   

5. Rinse the probe with the distilled water provided in the Stream Team Field Kit.  Remember to 
leave the DO meter on after you are finished, but put the probe back into the calibration chamber 
when not in use.    
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6.1.3 pH  
  

Testing Procedure  
 

1. Turn the pH meter on by pressing the ON/OFF button.  
2. Carefully remove the pH meter probe from the probe storage bottle  
3. Dip the pH meter directly into the stream, and let the meter stabilize.  
4. Record the pH reading on the field sheet.   
5. Repeat steps 2 through 3 two more times in different parts of the stream (always in the center of 

the stream). In the end, you should have 3 separate pH readings.  
6. Turn off the meter by pressing the ON/OFF button.  
7. Rinse the electrode with distilled water provided in the Stream Team Field Kit.  
8. Replace the probe in the probe storage bottle.  

 
6.1.4 Turbidity 
 
Testing Procedure  
 

1. Rinse two empty turbidity tubes and caps with sample water three times.  Shake out excess 
water.  

2. Fill both turbidity tubes to the neck so that there are no air bubbles.  Make sure to take the 
“cleanest” sample you can, by going upstream of any other team members that might be clouding 
the water.  

3. Cap the tubes and wipe them dry.  Make sure they are dry and clean--no fingerprints.  
4. Hold one tube upside-down before inserting it into the meter.  Be careful not to create bubbles.  
5. Open the meter lid.  Align the indexing arrow on the tube with the indexing arrow on the meter.  

Insert the turbidity tube into the chamber.  
6. Close the lid.  Push the READ button.  The turbidity in NTU units will be displayed within 5 

seconds.  
7. Repeat steps 4 through 6 two more times with the first tube.  Then repeat steps 4 through 6 three 

times with the second tube.  In the end, you should have a total of 6 turbidity readings (3 for each 
tube).  

8. To turn the meter off, hold the READ button down for several seconds until the display says “off”.  
 
6.1.5 Conductivity (Total Dissolved Solids)  
 
Testing Procedure  
 

1. Connect the probe to the conductivity meter by aligning the slots at the top of the meter and end 
of probe, and then screwing the “collar” down to hold it in place.  

2. Turn the meter on by pressing the “on/off” button.  
3. Dip the probe into the water, making sure that the two silver bands are submerged.    
4. Once the meter stabilizes, you will record three things:  
5. Conductivity measured in microsiemens (μS) or millisiemens (mS)  
6. TDS measured in parts per million (ppm) or parts per thousand (ppt)  
7. Temperature measured in °C  
8. (Use the mode button to switch between conductivity and TDS.)   
9. Repeat steps 3 through 4 two more times in two different areas of the stream (always in the 

center of the stream).  In the end, you should have taken 3 different readings 3 times.  
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10. Press on/off button when finished.  Always rinse electrode with distilled water and shake dry. 
Disconnect probe from meter when storing in case.  

 
6.1.6 Stream Flow  
 
Stream flow is measured by calculating the volume of water that passes a particular point in a stream 
within a specified amount of time.  To calculate flow you must know two things:  how much water a 
section of stream holds (volume) and how fast that water is moving (velocity). Stream flow can be 
determined by measuring the velocity of water and the cross sectional area of the stream.  The formula to 
use when calculating stream flow is:  

  
Stream flow = velocity x cross sectional area  
  

To measure velocity, use something that floats (an orange peel) to determine how fast the water is 
flowing. To calculate the cross sectional area of the stream, a stadia rod will be used to measure water 
depth at 1-foot intervals across the width of the stream.  

  
Procedures for determining Cross-Sectional Area:  
 
Pick a section of stream for your measurements, keeping the following things in mind:  
 

• Ideally it should be 20-feet long, but if this is not appropriate you may use a 10-foot 
section.    

• The section should be fairly straight and should have a fairly uniform width.  
• Water should be flowing evenly within this section without turbulence, obstacles or 

other disturbances.   
• This section of the stream should be shallow enough for you to safely wade across 

and conduct the stream flow test.  
 

1. To measure the cross sectional area of a stream, place a pair of stakes at the wetted edges on 
each streambank, with the string tight across.  

2. Hold the tape measure along the string, from one stake to the other.  Measure the “wetted width” 
of the stream and record on the Stream Flow Data Sheet.  This will be your “starting line” for your 
velocity trials.  

3. Have one person take the stadia rod to measure the depth of the water at one foot intervals 
across the stream.  Use the tape measure to establish these points.  Call out the depth 
measurements at every 1-foot interval so it can be recorded on the Stream Flow Data Sheet.   

4. Repeat steps 1-4 again for the second pair of stakes.  These stakes should be 20 feet (or 10 feet 
where appropriate) downstream from where the first cross section was measured (make sure to 
record the exact distance on the data sheet under “length of reach”). This will be your “finish line” 
for your velocity trials.    

 
Procedures for determining Velocity:  
 

1. Measure the length of the stream between your start and finish line--should be 10 or 20 feet (you 
should have already done this in step 4 above).  

2. To start the trials, you need at least 3 team members present.  One team member stands in the 
stream at the starting line with an orange peel.  Another team member stands downstream at the 
finish line waiting to retrieve the orange peel as it crosses the finish line.  A third team member is 
standing on the bank next to the finish line with stopwatch and clipboard.  

3. The team member at the starting line drops an orange peel and as it passes the starting line, yells 
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“go”.  The person in the bank starts the stopwatch.  When the orange peel passes the finish line 
the watch is stopped, the peel retrieved, and the time recorded.  

4. Repeat this test five times moving across the stream along the line.  Doing this will give you a 
more representative depiction of stream flow along that section of stream. Record the results on 
the Stream Flow Field Sheet each time.  
  

Reading the Stadia Rod 
 
The stadia rod measures in feet and inches, and quarter inches.  Each small line is ¼ inch. Hold the 
stadia rod plumb (straight up and down).  Take measurements at every foot along the tape measure that 
is stretched across the stream. Record the level on the rod that the water surfaces touches.    
 
6.1.7 Collecting Stream Samples   
 
Stream Team collects several different water samples for bacteria, nutrient and other analyses.  You will 
be provided with several bottles for taking these samples.  Please follow these instructions for taking 
samples.  
 

1. Choose a place to take your samples. Keep the following in mind:  
• You want to take the samples in an area that best represents your whole site.  For 

example, if most water at your site is flowing quickly, do not take the samples in a 
stagnant pool. The best place is in the center, away from streambanks.   

• Collect water in an area of the stream that is fast flowing but does not have 
turbulence or white water and is at least 6 to 8 inches deep.  Do not collect water in 
stagnant water or in rapids, unless the whole site is like this.  

• Take the samples upstream of where other team members are working.  
2. Take all bottles with you and slowly wade to the center, so as not to kick up sediments. Face 

upstream while collecting samples.  
3. For the sterile bacteria bottle (small, clear, sealed bottle) follow these procedures:  

• Remove the plastic seal from the cap, but leave the cap on.  
• When you are ready to take your sample, quickly remove cap, fill bottle, and replace 

cap.  This is a sterile bottle so please make sure you do not stick your fingers inside.    
• Make sure the bottle cap is labeled with the correct site name.  

4. For the smallest bottle with the blue label, you must filter the sample using the following 
directions:  

• Rinse the syringe three times with creek water: Pull out the plunger, fill syringe with 
water, replace plunger, swirl water around, and empty.  Do this three times. Rinse the 
filter/filter holder once: Pull out plunger, fill syringe with water, place filter/filter holder 
on the end, and gently run at least half of the water through the filter.  When done, 
make sure to remove the filter holder before pulling the plunger out, otherwise you 
will damage the filter.    

• Rinse your sample bottle with filtered sample three times.   
• Remove filter holder, remove plunger, fill syringe, replace filter holder and plunger, 

and gently filter water into the small sample bottle until it is about half full.  Replace 
the cap loosely, shake bottle, and empty (just as you would rinse other bottles).  
Make sure to rinse the sample bottle three times using this method.  

• Once everything is rinsed using the steps above, you can now fill your sample bottle 
with your filtered sample.    

• You can use the same filter for 2 sites, then replace with a new filter. 
5. For all other bottles, follow these procedures:  

• Rinse the container and cap well 3 times with stream water.   
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• Submerge the sample container until it fills with water.  Try not to get any air bubbles 
if possible.  Replace cap.  

• Make sure bottles are labeled with the correct site name. 
6. Make sure to record the time you took the samples on the bottom of the Chemical Parameters 

datasheet. 
7. Put all samples on ice in the cooler as soon as possible. 

 
6.2 GLYPHOSATE SAMPLING METHODOLOGY 
 
All samples for this Project will use “clean sampling techniques” in order to minimize the potential for 
contamination, loss, or change in the chemical form of the constituents on interest.   
 

1. Samples will be collected in a 125 mL VOA, unpreserved sampling container, according to 
USEPA Method 547. 

2. Samples will be collected by direct submersion of sample bottles to approximately mid-stream 
and mid-depth. 

3. Per USEPA analytical methods, all samples will be kept cool (between 0 and 6 oC) from time of 
collection to receipt by the analytical laboratory. 

4. Holding time for delivery to the analytical laboratory should not exceed 7 days, which will allow for 
the samples to be analyzed for surfactant products used. 

 
7.0 THRESHOLD AND ACTION PLAN 
 
The District will evaluate the water quality data as they become available.  For temperature, pH, turbidity, 
DO, conductivity, and stream flow, the District will determine whether the data are within the normal range 
of the baseline data.  It is anticipated that there may be some short term impacts to water quality as a 
result of the Project, but there would be an overall beneficial effect to the watershed in the long-term 
(USACE 2004). 
 
Glyphosate and surfactant testing results would be evaluated by the District and appropriate action would 
be taken as necessary.  The thresholds and response actions for glyphosate exccedances are described 
below. 
 
7.1 THRESHOLD 
 
7.1.1 Glyphosate Threshold 
 
The USEPA has promulgated a Primary Maximum Contamination Level (MCL) of 700 μg/L for glyphosate 
that is applicable for drinking water sources or water bodies with an MUN (municipal and domestic 
supply) beneficial use designation.  This is the level of protection that the USEPA believes would not 
cause potential short-term or long-term health effects.  The SWRCB has adopted the USEPA Primary 
MCL for its Aquatic Pesticides General Permit (Water Quality Order No. 2004-0009-DWQ).  Therefore, as 
a protective measure, the threshold for glyphosate for this Monitoring Plan is also set at 700 μg/L for 
glyphosate. 
 
The 700 μg/L threshold for glyphosate is the equivalent of 700 parts per billion (ppb); in other words, 700 
parts of glyphosate to 999,999,300 parts of water.  This threshold refers to a 100 percent solution of 
glyphosate; however, a solution of 6 to 8 percent glyphosate will be used to treat giant reed.  As a visual 
aid, the amount of 7 percent glyphosate solution that would be required to exceed this threshold is 
equivalent to one 12-ounce soda can of glyphosate solution in a stretch of river 25 feet long by 20 feet 
wide by 2.5 feet deep. 
 
The example above is useful for visualizing the scale of the glyphosate threshold.  However, the Project 
Area is not a closed system.  Within the context of the Project, the constant fresh water stream flow would 
dilute incidental overspray, with the concentration quickly decreasing downstream. 

June 2007 Page 14 



Matilija Dam Giant Reed Removal  Water Quality Monitoring Program 
 

7.1.2 Surfactant Threshold 
 
Nonylphenol is commonly used as a surfactant for glyphosate application.  The SWRCB has adopted a 
threshold of 6.6 μg/L as the freshwater chronic criterion for this chemical.  However, nonylphenol 
surfactants will not be used for this Project.  Instead, safer surfactants such as Agri-dex or LI-700 will be 
used.  Agri-dex is a non-ionic surfactant consisting of a paraffin base petroleum oil, polyol fatty acid 
esters, and polyethoxylated polyol fatty acid ester emulsifier.  LI-700 contains phosphatidylcholine 
(lecithin), which is a naturally occurring lipid that biodegrades readily.  LI-700 also contains methylacetic 
acid and alkyl polyoxyethylene ether.  Both of these surfactants break down within several days.  There 
are no aquatic regulatory thresholds for these chemicals.  
 
7.2 ACTION PLAN 
 
7.2.1 Glyphosate Action Plan 
 
Glyphosate testing cannot be conducted in the field; therefore, water samples will need to be sent to a 
laboratory for testing, which typically takes one to two weeks to obtain the results.  The following actions 
will be taken if the glyphosate threshold is exceeded and if there is a spill in or adjacent to open water. 
 

1. The District will immediately investigate the cause of the exceedance, including interviewing 
contractors and monitors to determine whether BMPs were followed.  
• If the District determines that BMPs were not adequately followed, the District will take 

corrective actions against the contractor. 
• If the District determines that BMPs were followed, but were inadequate to protect water 

quality, the District will modify or implement additional BMPs to correct the exceedance. 
2. The District will notify RWQCB and residents that could be potentially affected by the 

exceedance. 
3. The District will conduct another glyphosate sampling immediately and within 2 weeks of 

implementing corrective measures to evaluate the effectiveness of the corrective actions. 
 
In addition to the response actions outlined above, the District will immediately stop spraying within 100 
feet of any monitoring site that exceeds the threshold by twice the limit (i.e., if the glyphosate level is 
greater than 1,400 μg/L).  This automatic stoppage in spraying would safeguard water quality while the 
District evaluates and takes appropriate corrective actions to bring the glyphosate levels to below the 
threshold. 
 
7.2.2 Surfactant Action Plan 
 
Random glyphosate samples will be tested for the more toxic nonylphenol surfactant to verify that it is not 
being used along the Matilija Creek and Ventura River.  If nonylphenol is detected in the water samples, 
the District will investigate the source of the nonylphenol.  If the source of nonylphenol is found to be from 
Project-related activities, the District will immediately take corrective actions to prevent further use of the 
nonylphenol surfactant. 
 
8.0 WATER QUALITY BMPS AND SPILL RESPONSE 
 
Water quality BMPs have been incorporated into the Matilija Dam Giant Reed Removal Plan (ERA 2007) 
to protect water quality.  The BMPs place restrictions on handling of glyphosate to prevent accidental spill 
and overspray into Matilija Creek and Ventura River, including: 
 

• Contractor shall be responsible for preparing and implementing a Stormwater Pollution 
Prevention Plan. 

• Erosion control measures (e.g., silt fencing, mulch, matting, soil binder, seeding) will be 
implemented as appropriate to inhibit sediment transport into the waterways. 
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• Stockpiles shall only be allowed in designated staging areas.  Chipped plant material shall not be 
stockpiled on site for more than one month. 

• No work shall occur during rain events. 
• Herbicide storage during application and the fueling and lubrication of mechanical equipment 

shall be confined to designated staging areas. 
• Vehicles and equipment shall not be left in the stream channel overnight. 
• Spill kits shall be maintained on site and shall be adequately stocked for the amount of fuel and 

herbicides to be handled.   
• Refueling of vehicles/equipment and mixing of herbicides shall occur at designated staging areas 

at least 100 feet from riparian and wetland habitats where feasible.  Where it is not feasible to 
refuel vehicles/equipment and mix herbicides in designated staging areas due to topographical 
constraints, these activities shall occur as far away from riparian and wetland habitats as feasible. 

• Appropriate spill containment devices (e.g., spill mats, tarpaulins) shall be used when refueling 
vehicles/equipment or mixing herbicides.   

• In the event of a hazardous material spill within the floodplain, wetland or riparian area associated 
with the Project Area, USFWS must be contacted within 24 hours to determine the proper course 
of action and clean-up methods.  If a spill occurs on a weekend or late Friday, USFWS must be 
contacted by close of business the following Monday. 

• All vehicles and equipment used within the floodplain or associated riparian area of Project Area 
must be inspected daily to ensure they are free of any leaks of fuel, cooling, lubricating or other 
potentially polluting fluid. 

• No vehicles or other heavy equipment shall be rinsed or cleaned within the waters, floodplain or 
associated riparian areas of Project Area.  All necessary precautions must be taken to prevent 
release of any toxic substances into the waters or onto soils of the Project Area. 

 
In addition to these BMPs, the contractor will be responsible for implementing a Stormwater Pollution 
Prevention Plan, which will include a spill response plan. 
 
9.0 REFERENCES 
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3. Distribution List 

All group leaders, and technical advisors will receive copies of this Quality Assurance (QA) Project Plan, and any 
approved revisions of this plan.  Once approved, this QA plan will be available to any interested party by requesting 
a copy from Santa Barbara Channelkeeper and/or Erick Burres (see address on title page).  
  

4. Project Organization 

The Ventura River Watershed Monitoring Program (VRWMP) is managed by Santa Barbara 
Channelkeeper (SBCK) , in a partnership with the Ventura Chapter of the Surfrider Foundation.   The 
Project will monitor discrete locations within the Ventura watershed.  Organizations involved with 
the project include: 
 

1. Santa Barbara Channelkeeper: Leigh Ann Grabowsky, Director of Watershed 
Programs.  Responsibilities include project management, recruitment and training of 
volunteers, equipment and supply upkeep and calibration, data management, quality assurance 
and quality control, and field data collection. 

  
2.   Ventura Chapter of the Surfrider Foundation: Paul Jenkin, Environmental Director.  

Responsible for recruitment of volunteers, field data collection, and quality assurance/quality 
control. 

 
       Several resource agencies have assisted in the development of this project from its conception.  
Additional partnerships will be developed to ensure adequate technical support to all participating 
groups.  The QA plan reflects the diversity of monitoring and organizational support involved in this 
project. For the elements of this QA plan, we have addressed aspects that are shared with all groups 
as well as those aspects that are unique to individual groups.  While the goals of monitoring may 
vary, the data quality objectives are consistent, allowing us to compare data collected by different 
organizations. 

4.1. Technical Advisory Committee:  
1. Brian Brennan, Mayor, City of Ventura   
2. Erick Burres, Clean Water Team, State Water Resources Control Board 
3. Bill Carey, Ventura County Watershed Protection District 
4. Paul Jenkin, Environmental Chair, Ventura Chapter of the Surfrider Foundation 
5. Allen Leydecker, researcher, University of California Santa Barbara 
6.   Ron Sheets,  Ojai Valley Sanitary District 
7.   Karen Waln, City of Ventura 
8.   Damon Wing, Program Director, Ventura Coastkeeper 
9.   Darla Wise, Ventura County Watershed Protection District 
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5. Problem Definition/Background 

5.1. Problem Statement 
Currently, there is insufficient information to adequately assess the status of water quality in the 
Ventura River watershed.    Adequate data quality assurance will ensure that the Ventura River 
Watershed Monitoring Program will collect valuable information for watershed management and 
pollution prevention. 

5.1.1. Regional Citizen Monitoring Mission and Goals 

5.1.1.1. Mission 
The VRWMP is a volunteer-based water quality monitoring program targeting the Ventura River 
watershed. The VRWMP  informs and engages the community in effective watershed stewardship.   
5.1.1.2. Program Goals 
The goals of this program include: 
• recruiting and training a network of citizen volunteer monitors, 
• establishing a baseline dataset of water quality parameters for sites throughout the watershed, 
• use monitoring information to track and identify sources of pollution. 
 
This project will supplement the existing agency information by monitoring streams in the Ventura 
Watershed.  The focus of the project is on chemical, physical and biological parameters as measures 
of water quality.  Data will be collected in the field with test kits and field instruments.  Other data 
will be obtained through laboratory procedures. This information will be provided to the regulatory 
agencies.  Data will also be provided to the public. It is the responsibility of the agencies to ensure 
that adequate and valid data are collected to meet their regulatory requirements.  Additionally, citizen 
monitors build awareness of water quality issues, aquatic resources and pollution prevention. 

5.2. Intended Usage of Data 
The data will be used by SBCK for general watershed assessment.  Data will be made available to the 
public for informational purposes.  Data will be made available to regulatory and resource 
management agencies such as City of Buenaventura, the County of Ventura,  State Water Resources 
Control Board or the Los Angeles Regional Water Quality Control Board to supplement their existing 
data collection effort. The main database will be maintained by SBCK and a back-up copy will be 
stored off-site. 
 

6. Project/Task Description 

The Ventura River Watershed Monitoring Program’s “Stream Team”  monitors water quality in the 
Ventura watershed.  Physical, chemical and biological parameters are measured.  Table 6.1 identifies 
the program’s monitoring.  Samples will be taken by volunteers and staff.  Certain parameters will be 
measured in the field, or the in-house laboratory at SBCK’s office. 
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6.1.  General Overview of Project 
The following paragraphs identify the specific overviews of the citizen monitoring projects included 
in this plan. 
This QA plan only addresses data quality objectives for the following parameters: 
  

Temperature 
Dissolved Oxygen 
pH 
Conductivity 
Turbidity 
Total Coliform Bacteria  
E. coli Bacteria 
Enterococcus Bacteria 

 
Flow will be determined for streams and storm drains by using the protocol described in the Ventura 
Watershed Monitoring Manual (VRWMP Manual) and/or in the U.S. EPA Volunteer Stream 
Monitoring Manual. 
 
In addition to collecting quantitative data, the VRWMP  has provisions for recording observational  
data.  Chemical, physical, and biological parameters will be monitored using protocols outlined in the 
VRWMP Manual.  This program has a systematic method recording visual and other qualitative 
observations.  A Visual Observation sheet, with instructions, is included in the Ventura Watershed 
Monitoring Manual.  Observational data include water color, clarity and odor, algal cover and color, 
presence of oil or tar, trash, and foam.  
 
Stream habitat quality will be assessed for each site, at least once per year, using the California Dept. 
of Fish and Game Physical Habitat Assessment Form.  This form allows for observational data 
including epifaunal substrate/available cover, embeddedness, velocity/depth regimes, sediment 
deposition, channel flow status, channel alteration, frequency of riffles, bank stability, vegetative 
protection, and riparian vegetative zone width. 
 
Analysis for the following parameters are not addressed in this QA plan:   
 
 Nutrients 
 Metals 
 Oil and Grease and PAH’s 
 Pesticides and other synthetic organic compounds 
 
Samples for these and other parameters will be taken by volunteers and staff, and sent to a certified or 
approved agency, commercial, or academic laboratory for analysis.  The agency or laboratory should 
adhere to SWAMP QA/QC standards at a minimum.  Samples will be collected in dedicated bottles 
provided by the professional, agency or academic laboratory, and will be labeled and handled as 
specified (see Table 11.1 for requirements on bottles and holding times). 
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Table 6.1  Summary of Monitoring Design  
Parameter Type  Frequency 
Flow Field Monthly 
Temperature Field Monthly 
Dissolved Oxygen Field Monthly 
pH Field Monthly 
Conductivity / TDS Field Monthly 
Turbidity Field Monthly 
Odor and Visual Observations Field Monthly 
Bacteria (Total Coliform, E. Coli 
and Enterococcus) 

In-house Laboratory 
 Monthly 

Ammonia-Nitrogen Professional Laboratory Monthly 
Nitrate-Nitrogen Professional Laboratory Monthly 
Nitrite-Nitrogen Professional Laboratory Monthly 
Ortho-Phosphate Professional Laboratory Monthly 
Metals Professional Laboratory Seasonal, irregular 
Oil and Grease Professional Laboratory Seasonal, irregular 
Inorganics Professional Laboratory Seasonal, irregular 
Organics Professional Laboratory Seasonal, irregular 
 

6.1.1. Monitoring 
Volunteer citizens will measure physical, biological, and chemical parameters at sites throughout the 
Ventura Watershed using techniques covered by this QAPP.  Field data will be measured and 
reported on field data sheets.  All instruments used in the assessment of the river will be calibrated 
and tested using known standard concentrations to prevent errors.  

6.1.2. Analysis 
Chemical, physical, and biological parameters will be monitored using protocols outlined in the 
VRWMP Manual.   Flow, pH, temperature, Dissolved Oxygen, turbidity and conductivity will be 
measured directly in the field.  Water samples collected by the volunteers will be analyzed in-house 
at SBCK for nutrients (nitrate, nitrite and orthophosphate) and bacteria (Total, E. Coli, and 
Enterococcus). 
Data reduction and analysis will be done by Santa Barbara Channelkeeper. 
 
Twice a year, in a ‘wet’ and ‘dry’ season, water samples will be sent to a professional laboratory for 
the “full suite” analysis of metals, organics, inorganics, volatiles and oil and grease.  Section 10 of 
this plan contains references and instructions for the collection of samples for the following 
substances: Total Organic Carbon, Metals, Oil and Grease, PAH’s, Pesticides and other synthetic 
organic compounds, and Toxicity.  It has been determined that there will be no project-specific 
quality assurance and data quality objectives developed for the data generated.  Samples may be sent 
to any laboratory capable of performing analysis that will adhere to SWAMP QA/QC standards at a 
minimum.  The project accepts the data generated that is within the analyzing laboratory’s internal 
quality assurance program and the project will not comment on its quality relative to data from the 
same test generated by other laboratories. 

6.1.3. Reporting 
Data resulting from each sampling event will be stored in a database kept at the Santa Barbara 
Channelkeeper office. A final “Status of the River” report will be produced and distributed after one 
year of sampling has occurred. 
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6.2. Project Timetable 

Table 6.2 identifies the schedule of major activities associated with this project. 
 
Table 6.2  Project Timetable 
Activity Date 
Identify monitoring leaders October 2004, as needed thereafter 
Obtain training for monitoring leaders October 2004, as needed thereafter 
Recruit monitors October 2004, continuous thereafter 
Obtain and check operation of instruments October 2004, continuous thereafter 
Train monitors October 2004, continuous thereafter 
Initiate monitoring November 2004, monthly thereafter 
Initiate data entry November 2004, monthly thereafter 
Calibration and quality control sessions November 2004, monthly thereafter 
Review data with technical advisors December 2004, quarterly thereafter 
 

7. Data Quality Objectives 

This section identifies how accurate, precise, complete, comparable, sensitive and representative our 
measurements will be.  These terms are defined in the following section.  Data quality objectives 
were derived by reviewing the QA plans and performance of other citizen monitoring organizations 
(e.g. Southern California Citizen Monitoring Steering Committee, Heal the Bay Malibu 
StreamTeam), by considering the specifications of the instruments and methods we will employ, and 
by considering the utility of the data.   
 
Data quality objectives are summarized in Tables 7.1. and 7.2.  Whenever possible the methods with 
the greatest sensitivity and lowest detection limit will be employed as the primary methods.  Methods 
with lesser sensitivity and higher detection limits will be used for field confirmations or as back-up 
methods in the case that the primary methods are not available or functioning properly for a particular 
sampling event.   
 
Table 7.1.  Data Quality Objectives for Conventional Water Quality Parameters 
Parameter Method/range Units Detection 

Limit 
Sensitivity Precision Accuracy Completeness 

Air 
Temperature 

Thermometer 
(-30° to 120°) °F -30°F 1 °F ± .5°C ± .5°C  90% 

Water 
Temperature 

Electronic 
meter/probe °C -5°C to 

45°C 0.1°C ± .5°C ± .5°C 90% 

Dissolved 
oxygen 

Electronic 
meter/probe mg/l 0.1 mg/l 0.01 mg/l ± 10% ± 10% 90% 

pH pH meter pH units 1 0.1 pH ± .2 pH ± .2 pH  90% 
Conductivity 
TDS 

conductivity 
meter mhos/cm 10 10 :

mhos/cm ± 10% ± 10% 90% 

Turbidity 
TSS 

Nephelometer/ 
Turbidity Meter NTU’s <0.1 0.1 ± 10% ± 10% 90% 
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Table 7.2. Data Quality Objectives for Biological Parameters 
Parameter Method/range Units Detection 

Limit 
Resolution Precision Accuracy Completenes

s 
Total 

Coliform 
Bacteria 

Colilert 18 
hour 

MPN/ 
100 
ml 

10 See IDEXX 
quantitray 

tables 

Duplicates 
within 95% 
confidence 

limits 

Positive 
standard 

within ½ of an 
order of 

magnitude 

90% 

Fecal 
Coliform 
Bacteria 

Colilert 18 
hour 

MPN/ 
100 
ml 

10 See IDEXX 
quantitray 

tables 

Duplicates 
within 95% 
confidence 

limits 

Positive 
standard 

within ½ of an 
order of 

magnitude 

90% 

Entero-
coccus 

Bacteria 

Enterolert 24 
hour 

MPN/ 
100 
ml 

10 See IDEXX 
quantitray 

tables 

Duplicates 
within 95% 
confidence 

limits 

Positive 
standard 

within ½ of an 
order of 

magnitude 

90% 

 

7.1. Accuracy 
Accuracy describes how close the measurement is to its true value.  Accuracy will be tested through 
the  measurement of a sample of known concentration and comparing the known value against the 
measured value.   

7.1.1. Chemical and Physical Parameters 
The accuracy of chemical measurements will be checked by performing tests on standards at quality 
control sessions held  twice a year.  A standard is a known concentration of a certain solution.  
Standards can be purchased from chemical or scientific supply companies.  Standards might also be 
prepared by a professional partner, e.g. a commercial or research laboratory.  The concentration of 
the standards should be within the mid-range of the equipment. SBCK’s VRWMP Database 
calibration form will be completed to record equipment accuracy and adjustments. 
 
For all chemical water quality parameters volunteers should obtain results within 10% of the true 
value, when the true value is within the mid-range of the expected values.  

7.1.2. Biological Parameters 
Accuracy for bacterial parameters will be determined by completing the following analysis: 

• 1 field blank per trip 
• 1 lab blank per batch 
• 1 lab duplicate per 10 samples, or 1 per batch 
• 1 lab positive control sample per reagent lot number 
• 1 lab negative control sample per reagent lot number 

7.2. Comparability 
Comparability is the degree to which data can be compared directly to similar studies.  SBCK will 
use methods to ensure that our data can be compared to others, including: 
 

• U.S. EPA’s Volunteer Monitoring Manuals (Streams, Lakes and Estuaries) 
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• Heal The Bay’s Malibu Creek Stream Team Monitoring Protocols 
• SWRCB Clean Water Team Compendium For Water Quality Monitoring and Assessment 

 
Before modifying these methods, or developing alternative or additional methods, technical advisors 
will evaluate and review the effects of the potential modification.  It will be important to address their 
concerns about data quality before proceeding with the monitoring program. 

7. 3. Completeness 
Completeness is the fraction of planned data that must be collected in order to fulfill the statistical 
criteria of the project.   There are no statistical criteria that require a certain percentage of data.  
However, it is expected that 90% of all measurements could be taken when anticipated.  This 
accounts for adverse weather conditions, safety concerns, and equipment problems.   
 
We will determine completeness by comparing the number of measurements we planned to collect 
compared to the number of measurements we actually collected that were also deemed valid.  An 
invalid measurement would be one that does not meet the sampling methods requirements and the 
data quality objectives. Completeness results will be checked quarterly.  This will allow us to identify 
and correct problems.  The Data Quality Form: Completeness found in Appendix A, will be used to 
record completeness.   

7. 4. Precision 
Precision describes how well repeated measurements agree.  The precision objectives described here 
refer to repeated measurements taken by either different volunteers on the same sample (at quality 
control sessions) or the same volunteer analyzing replicate samples in the field.  Additional 
variability would be expected if comparisons were made between different samples taken at the same 
location. 

7.4.1.  Chemical and Physical Parameters 
These precision objectives apply to duplicate and split samples taken as part of the quality control 
session or as part of periodic in-field QC checks.  For most parameters, measurements on the same 
sample read by different volunteers using the same equipment should be within 10% of each other.  

7.4.2.  Biological Parameters 
Precision for bacterial parameters will be determined by having the same analyst complete the 
IDEXX procedure for two or more duplicates of the same sample. At a minimum this should be done 
once for every 20 samples, or 5%.  The results of the duplicates should be within the confidence 
limits supplied by the manufacturer.  
 
7.5  Representativeness 
Representativeness describes how relevant the data are to the actual environmental condition.  
Problems can occur if: 

 
• Samples are taken in a stream reach that does not describe the area of interest (e.g. a headwaters 

sample should not be taken downstream of a point source), 
• Samples are taken in an unusual habitat type (e.g. a stagnant backwater instead of in the flowing 

portion of the creek), 
• Samples are not analyzed or processed appropriately, causing conditions in the sample to change 

(e.g. water chemistry measurements are not taken immediately). 
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Representativeness will be ensured by processing the samples in accordance with Section 10, 11 and 
12, by following the established methods, and by obtaining approval of this document. 

7. 6. Method Detection Limit and Sensitivity 
The method detection limit is the lowest possible concentration the instrument or equipment can 
detect.  This is important to record because we can never determine that a pollutant was not present, 
only that we could not detect it. Sensitivity is the ability of the instrument to detect one concentration 
from the next.  Sensitivities are noted in Tables 7.1. - 7.2.  
 

8.  Training Requirements  

Each citizen monitoring sampling team is led by a Team Captain.  All Team Captains must 
participate in at least two hands-on training sessions on monitoring conducted by the Santa Barbara 
Channelkeeper. Additional training may be aquired through other organizations (e.g., Heal The Bay). 
The following topics are covered under this training: 
 
• General hydrology 
• Ecology 
• Safety 
• Quality Assurance and Quality Control Measures 
• Sampling Procedures 
• Field Analytical Techniques 
• Data recording. 
 
Team Captains will be trained to train rank-and-file volunteers. Individual trainees are evaluated by 
their performance of analytical and sampling techniques.  By comparing their results to known 
values, and to results obtained by trainers and other trainees. 
 
In addition to completion of the above-described training course citizen monitoring leaders must 
participate in semi-annual quality control sessions.  These quality control sessions will be supervised 
by QC trainers, and will provide an opportunity for citizen monitoring groups to check the accuracy 
and precision of their equipment and testing techniques.  Trainers are defined as water quality 
professionals from the U.S. Environmental Protection Agency, the State Water Resources Control 
Board, and the Regional Water Quality Control Boards.  Additional qualified trainers will be 
recruited and designated by these agencies from experienced citizen monitoring organizations, 
universities and colleges, commercial analytical laboratories, and other federal, state, and local 
agencies. 
 
The monitor will bring VRWMP equipment to the session. The monitor will conduct duplicate tests 
on all analyses and meet the data quality objectives described in Section 7.  If a monitor does not 
meet the objectives, the trainer will re-train and re-test the monitor.  If there is insufficient time at the 
QC session to re-train and re-test monitors, the monitor will be scheduled for an additional training 
session.  The monitor will be encouraged to discontinue monitoring for the analysis of concern until 
training is completed. 
 
The quality control trainer will examine kits for completeness of components: date, condition, and 
supply of reagents, and whether the equipment is in good repair.  The trainer will check data quality 
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by testing equipment against blind standards.  The trainer will also ensure that monitors are reading 
instruments and recording results correctly.  Sampling and safety techniques will also be evaluated.  
The trainer will discuss corrective action with the volunteers, and the date by which the action will be 
taken.  The citizen monitoring leader is responsible for reporting back that the corrective action has 
been taken.  Certificates of completion will be provided once all corrective action has been 
completed. 
 

9.  Documentation and Records 

All field results will be recorded at the time of completion, using the data sheets (see Appendix 2).  
Team Captains will review data sheets for outliers and omissions before leaving the sample site, and 
will be signed after review by the Monitoring Leader.  Data sheets will be stored in hard copy form at 
the SBCK office.  Field sheets are archived for three years from the time they were collected.   
 
If data entry is performed at another location, duplicate data sheets will be used, with the originals 
remaining at the headquarters site.  Hard copies of all data as well as computer back-up disks are 
maintained at the SBCK office.  An additional back-up disk of all electronic data will be stored at an 
offsite facility. 
 
A maintenance log will also be kept by SBCK. This log details the dates of equipment inspection, 
battery replacement and calibrations, as well as the dates reagents are replaced. The log, along with 
other forms detailing the dates of equipment purchase, warranty information, etc., are included in the 
Santa Barbara Channelkeeper Monitoring Database.  This database will be maintained as described 
above. 
 

10. Sampling Process Design 

10.1. Rationale for Selection of Sampling Sites 
Sampling sites are indicated on the map in Appendix 3.  The following criteria were evaluated when 
choosing sampling locations: 
 
• access is safe, 
• permission to cross private property where applicable, 
• sample can be taken in main river current or where homogeneous mixing of water occurs, 
• sample is representative of the part of the river of interest, 
• location complements or supplements historical data, 
• location represents an area that possesses unique value for fish and wildlife or recreational use. 
 
Reference sites are chosen upstream of any potential impact.  A site chosen to reflect the impact of a 
particular discharge, tributary or land use should be located downstream of the impact where the 
impact is completely integrated with the water, but upstream of any secondary discharge or 
disturbance.   
 
Prior to final site selection, permission to access the stream is obtained from all property owners.  If 
access to the site is a problem, the citizen monitoring leader will select a new site.  Safety issues are 
included in the Monitoring Handbook. 
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Volunteers are instructed to work in teams of at least two people.  If a scheduled team cannot conduct 
the sampling together, the available team member will call an additional member.  
 
Sample sites will be periodically reviewed by the leader.  A narrative description, photographs, maps 
and driving directions will be included for each site in the VRWMP monitoring Handbook Sample 
Design Logistics 

10.2. Sample Design Logistics 
Volunteers are instructed to work in teams of at least two people.  If a scheduled team cannot conduct 
the sampling together, the team captain is instructed to contact the citizen monitoring leader so that 
arrangements can be made for a substitute trained volunteer.  
 
Safety measures will be discussed with all volunteers.  No instream sampling will be conducted if 
there are small creek flood warnings or advisories. Gloves and waterless hand cleaner is provided in 
all field backpacks. It is the responsibility of SBCK to ensure the safety of their volunteer monitors.  
Safety issues are included in the Ventura Watershed Monitoring Manual. 
 

11.  Sampling Method Requirements 

The VRWMP Monitoring Handbook describes the appropriate sampling procedure for collecting 
samples for water chemistry.  Whenever possible, the instrument probe will be held directly in the 
stream.  If the procedure requires that a sample be drawn first then samples will be taken by dipping a 
container into midstream. 
 
Sample containers (that are not pre-sterilized and do not include preservatives/fixing agents) will be 
rinsed three times with sample water prior to taking each sample.   If safety becomes a concern, the 
collector will sample from a bridge. All samples are taken in mid-stream, at least one inch below the 
surface.  Whenever possible, samples will be collected such that the creek is not disturbed from 
wading.  If it is necessary to wade into the water, the sample collector stands downstream of the 
sample, taking a sample upstream.  If the collector disturbs sediment when wading, the collector will 
wait until the effect of disturbance is no longer present before taking the sample.  All samples will be 
taken from flowing water unless indicated otherwise. 
 
The following table describes the sampling equipment, sample holding container, sample 
preservation method and maximum holding time for each parameter. 
 

Table 11.1 Sampling Method Requirements 
Parameter Sampling Equipment Preservation and Holding Times 

Conventional Parameters 
 
Temperature plastic or glass container or sample 

directly 
immediately 

Dissolved oxygen measure directly from stream  
pH plastic or glass container, or sample 

directly 
immediately 

Conductivity/TDS plastic or glass container or sample 
directly 

immediately / refrigerate up to 28 days 

turbidity plastic or glass container immediately / store in dark for up to 24 hr. 
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Biological Samples 
 
Bacteria 125 ml sterile plastic container refrigerate in the dark; start analysis within 6 hours 

Nutrients 
 
Ammonia Van Dorn, LaMotte or plastic 

sampling bottle 
immediately  

Nitrates Van Dorn, LaMotte or plastic 
sampling bottle 

immediately / refrigerate in dark for up to 48 hr. 

Phosphate Van Dorn, LaMotte or plastic 
sampling bottle 

Immediately, filter 

Laboratory Analysis of Chemical Parameters 
 

Total Organic 
Carbon 

polyethylene or glass container Cool to 4°C HC1 or H2SO4 or H3PO4, to pH<2.  
send to lab immediately.  max holding time 28 days. 

Metals (Aluminum, 
Antimony, Arsenic, 
Barium, Beryllium, 
Cadmium, Chromium, 
Copper, Lead, Mercury, 
Nickel, Selenium, 
Silver, Thallium, Zinc) 
 

plastic or glass container   HNO3 to pH<2.  send to lab immediately.  max 
holding time 28 days.  

Oil and Grease glass container Cool to 4°C, HCl or H2SO4 to pH<2.  send to lab 
immediately.  max holding time 28 days. 

PAH’s glass container, teflon-lined cap   Cool to 4°C, 0.008% Na2S2O3.  send to lab 
immediately.  max holding time 7 days until 
extraction, 40 days after extraction. 

Pesticides and 
other synthetic 
organic compounds 

glass container   Cool to 4°C, pH 5-9.  send to lab immediately.  max 
holding time 1 year.   

 

12. Sample Handling and Custody Procedures 

12.1. Sample Handling 
Identification information for each sample will be recorded on the field data sheets (see Appendix 2) 
when the sample is collected.  Identification information will also be written on the bottle, including 
Date, Time, Station ID, Sample Number, Name of Person Collecting Sample, and Test Type.  The 
station IDs are recorded in the Monitoring database with all necessary metadata.  The Monitoring 
Leader will keep records of stations covered by each volunteer for each sampling event. 

12.2. Custody Procedures 
Water quality monitoring tests do not require specific custody procedures since they will, in most 
cases, be conducted immediately by the same person who performs the sampling.  In certain 
circumstances (such as driving rain or extreme cold), samples may be taken to a nearby residence or 
residence for analysis.  Samples requiring chemical preservations will be fixed prior to transport.   
 
When samples are transferred from a volunteer or from the VRWMP to an outside professional 
laboratory, then the Chain of Custody form supplied by the lab should be used.  This form identifies 
the waterbody name, sample location, sample number, data and time of collection, sampler’s name, 
and method used to preserve sample (if any).  It also indicates the date and time of transfer, and the 
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name and signature of the sampler and the sample recipient. In cases where the sample remains in the 
custody of SBCK, then the sample collection field data sheet may be allowed to double as the chain 
of custody form. 
 
When a sample leaves the custody of SBCK, then the Chain of Custody form used will be the one 
provided by the outside professional laboratory.  Similarly, when a professional lab performs quality 
control checks, their samples will be processed under their chain of custody procedures with their 
labels and documentation procedures. 

12.3. Disposal 
All analyzed samples including used reagents, buffers or standards will be collected in a plastic bottle 
clearly marked “Waste” or “Poison”.  This waste material will be disposed of according to 
appropriate state and local regulations.   
 
Liquid waste from the cadmium reduction nitrate test will be kept separate and disposed of at a 
facility that is permitted to handle, transport, or dispose Cadmium waste. Waste from the salicylate 
ammonia test can be held in the regular waste container and disposed of as described in the previous 
paragraph. 
 

13. Analytical Methods Requirements 

Water chemistry is monitored using protocols outlined in the VRWMP Monitoring Handbook.  The 
methods were chosen based on the following criteria: 
 
• capability of trained staff and volunteers to use methods, 
• methods that will produce data of known quality, 
• ease of use, 
• methods can be compared to professional methods in Standard Methods. 
 
If modifications of methods are needed, comparability will be determined by side-by-side 
comparisons with a US EPA or APHA Standard Method on no less than 50 samples.  If the results 
meet the same precision and accuracy requirements as the approved method, the new method will be 
accepted. 
 
Table 13.1 outlines the methods to be used, any modifications to those methods, and the appropriate 
reference to a standard method. 
 
Table 13.1.  Analytical Methods for Water Quality Parameters 

Parameter Method Modification Reference (a) 
Temperature Thermometric Mercury-filled thermometer marked 

in 1.0 oC increments 
2550 B. 

Dissolved Oxygen Membrane Electrode None 4500-O G. 
pH Electrometric None 4500-H B. 
Conductivity/TDS Electrometric None 2520 B. 
Turbidity Nephelometric None None 
Total Coliform 
Bacteria 

Colilert 18 hour None 9223 

E. coli Bacteria Colilert 18 hour None 9223 
Enterococcus Bacteria Enterolert 24 hour None IDEXX Corp. 
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All of the above cited methods, with the exception of enterococcus bacteria, are described in Standard Methods for the 
Examination of Water and Wastewater, prepared and published jointly By American Public Health Association, 
American Water Works Association, Water Environment Federation, 20th edition, Washington, DC : American Public 
Health Association, 1998.  Enterolert is an official ASTM method (#D6503-99). 

 

14. Quality Control Requirements 

Quality control samples will be taken to ensure valid data are collected.  Depending on the parameter, 
quality control samples will consist of field blanks, replicate samples, or split samples.  In addition, 
quality control sessions (a.k.a. intercalibration exercises) will be held twice a year to verify the proper 
working order of equipment, refresh volunteers in monitoring techniques and determine whether the 
data quality objectives are being met. 
 
Observational data sheets have few numerical values, therefore are difficult to standardize.  We will 
conduct a Quality Control Session for Observational Data collection at least once a year.  At least 3 
volunteers and one Team Leader will separately fill out a data sheet, and will compare results.  Any 
deviations will be discussed. 
 
Flow measurements will be compared to data collected by Ventura County Flood Control staff 
gauges where possible.  At least once a year, we will measure flow using our ‘orange peel’ technique 
in a side-by side comparison with an actual flow meter.  Past tests indicate that our technique 
produces data within 15% of manual and electronic flow meters. 

14.1. Blanks, Replicates, Duplicates, Split Samples and Standardization 
Table 14.1 describes the quality control regimen.  
 
Our methodology includes blanks, duplicate /replicate samples,  split samples, trip blanks, and 
temperature blanks. 
 
Field/Laboratory Blanks: For turbidity and specific chemical analysis (see Table 14.1) performed in 
the field Field blanks (a.k.a. reagent blanks) will be taken once every 20 samples, or quarterly 
whichever comes first except for nutrient sampling.  
 
For bacterial analysis performed at SBCK, a laboratory blank will be performed for each 
sampling/analysis event.  If more than 50 samples are expected in one day, an additional blank will 
be analyzed. 

Instructions for Field and Lab Blanks:  Distilled water is taken into the field or used in the laboratory 
and handled just like a sample.  It will be poured into the sample container and then analyzed.  Field 
blanks are recorded on the normal sampling datasheet. For bacterial analysis, the reagents are added 
to distilled water (in the same manner as for a field sample) and that “blank” is then sealed in a 
quantitray and incubated along with the field samples.  The blank should be below detection limits at 
the end of the incubation period. 
 
Replicate/Duplicate Field Samples:  Replicate samples are 2 or more samples collected at the same 
time and place.  When there are only two replicates, they are referred to as duplicates. These samples 
are collected for checking the preciseness of the sampling process. For chemical, physical, and 
bacterial analysis duplicate field samples will be taken at one randomly chosen site at every sampling 
event (monthly).  Replicate samples are collected at the same time and from the same source as the 
study samples. 
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Split Samples: These samples are taken to check analytical performance.  The sample is taken in one 
container, mixed thoroughly, and split into another container.  Both halves are now samples that 
represent the same sampling point. One half will be analyzed as usual by SBCK, the other will either 
be sent to a certified lab or to another monitoring organization (e.g. Heal The Bay). 
 
Spiked Split Samples:  Twice a year, split spiked samples (standards) will be analyzed as part of the 
Quality Control (Intercalibration) Session.  These split samples will contain a known concentration of 
a standard analyte.  Split standards will be analyzed by the volunteers, and sent to a professional 
laboratory (except for dissolved oxygen, temperature, and pH), before the maximum sample handling 
time is exceeded.  Volunteers will analyze the split standard normally and will perform at least three 
analyses on that same sample. From these results accuracy and precision will be determined.  The 
professional laboratory will analyze the sample using the method referenced in Table 13.1 
 
For turbidity, split field samples will be analyzed as part of the QC session. The two results will be 
compared to ensure proper use, calibration and function of the turbidimeter. 
 
For bacteria, split field samples or split positive controls will be analyzed by the citizen monitoring 
group and an outside professional laboratory twice annually. In addition, at the intercalibration 
session different analysts from the citizen monitoring group(s) will each read a minimum of the three 
quantitrays and compare their results. These results should be within + one well for concentrations of 
less than 1000 MPN/100 ml, and within + two wells for concentrations of greater than 1000 
MPN/100ml. 
 
Trip Blanks: Twice a year, trip blanks will be analyzed in-house along with the collected bacteria and 
nutrient samples.  These blanks consist of sample bottles filled with distilled water that are taken into 
the field with the sealed sample bottles, and then are brought back and analyzed along side the 
collected samples.   
 
Temperature Blanks: Twice a year, temperature blanks will be tested to ensure proper storage of 
sample bottles.  Temperature blanks consist of sample bottles filled with distilled water that are taken 
into the field and kept inside the cooler along with the samples obtained in the field.  Before sample 
analysis, the temperature of the blank is measured to ensure that samples are at or below 4°C. 
 
Table 14.1. Summary of Quality Control Requirements 

Parameter Blank Duplicate Sample Split Sample 
to lab 

QC session 
(intercal.) 

Misc. 
Site Observations none Compare volunteer obs. with Team leader obs. Once a year 
Flow none Perform technique and compare with flowmeter Once a year 

Water quality 
Temperature none 5% or a minimum of once a year none twice a year 
Dissolved oxygen none 5% or a minimum of once a year none twice a year 
pH none 5% or a minimum of once a year none twice a year 
conductivity 5% 5% or a minimum of once a year twice a year twice a year 
turbidity 5% 5% or a minimum of once a year twice a year twice a year 

Nutrients (colorimeters or spectrophotometers) 
Ammonia daily 5% or a minimum of once a year twice a year twice a year 
Nitrate daily 5% or a minimum of once a year twice a year twice a year 
Phosphate daily 5% or a minimum of once a year twice a year twice a year 

Biological Parameters 
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Total & E. Coli daily 5% or a minimum of once a year twice a year twice a year 
Enterococcus daily 5% or a minimum of once a year twice a year twice a year 

 

15. Instrument/Equipment Testing, Inspection and Maintenance 
Requirements 

The SBCK group leader keeps an instrument, methodology and calibration log.  These logs record the 
dates of instrument and sampling gear purchase, inspection, calibration, battery replacement, the 
dates reagents and standards are replaced, and any problems noted with instruments, samples or 
reagents. Instruments are calibrated within a day of the monitoring event, except for the pH meters 
that are calibrated immediately beforehand. Calibration information is recorded on the datasheets.  

15.1. Temperature 
Before each use, thermometers are checked for breaks in the column.  If a break is observed, the 
alcohol thermometer will be placed in nearly boiling water so that the alcohol expands into the 
expansion chamber, and the alcohol forms a continuous column. Verify accuracy by comparing with 
a calibrated or certified thermometer. 

15.2. Dissolved oxygen 
Before each use, DO meters are checked to see if they are clean and in good working order.  
Membranes are replaced each month before the scheduled sampling event, according to 
manufacturer’s recommendation. 

15.3. pH and conductivity 
Before each use, pH and conductivity meters are checked to see if they are clean and in good working 
order.  pH and conductivity meters are calibrated before each use.  pH buffers and conductivity 
standards are replaced at least annually.  Conductivity standards are stored with the cap firmly in 
place and in a dry place kept away from extreme heat.  Do not re-use pH or conductivity standards. 

15.4. Turbidity 
Turbidity meters are calibrated to two standards each month.  The turbidity standard will be replaced 
annually. Before each use, turbidity tubes are checked to ensure that they are clean.  Wipes for 
removing smudges and fingerprints are supplied in each case. 
 
16. Instrument Calibration and Frequency (chemical and physical 

parameters) 

Instruments will be calibrated accordingly to the following schedule.  Standards will be purchased 
from a chemical supply company or prepared by a laboratory certified by U.S. EPA for chemical 
analysis of water or wastewater.  Calibration records will be kept at the SBCK office, where they can 
be easily accessed before and after equipment use.   
 
Table 16.1.  Instrument Calibration and frequency  
Conventional Water quality Parameters 

Equipment Type Calibration Frequency Standard or Calibration Instrument Used 
Temperature Every 6 months NIST calibrated or certified thermometer 
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Dissolved Oxygen meter Calibrated to elevation at each 

sampling site 
At a minimum, water saturated air, according to 
manufacturer’s instructions. 

pH Every sampling day pH buffer 7.0 and 10.0 
conductivity Every sampling day conductivity standard 700 µS and 2060 µS 
Turbidity meter 
(nephelometer) 

Every sampling day For clear ambient conditions use an 1.0 NTU 
standard, for turbid conditions use an 10.0 NTU 
standard 

 

17. Inspection/Acceptance Requirements 

Upon receipt, buffer solutions, standards, and reagents used in the field kits will be inspected by the 
citizen monitoring leader for leaks or broken seals, and to compare the age of each reagent to the 
manufacturer’s recommended shelf-life.  All other sampling equipment will be inspected for broken 
or missing parts, and will be tested to ensure proper operation. 
 
Before usage, thermometers are inspected for breaks.  Breaks can be eliminated by heating (see 
Section 15.1).  If not, they will be returned to the manufacturer.   
 
Reagents are replaced before they exceed manufacturer’s recommended shelf life.  These shelf lives 
are typically one to two years.  However, specific replacement dates can determined by providing the 
reagent lot number to the Hach Company by phone at (800) 227-4224.  Reagent replacement dates 
are noted in the maintenance log.  

18. Data Acquisition Requirements 

18.1. Professional Analytical Data 
Only certified analytical laboratories or academic laboratories (with approval of State and/or 
Regional Board staff) will be used for quality assurance checks.  The Technical advisory Committee 
(TAC) or technical advisors will review these laboratories’ data as well as the volunteers.  They may 
also review the lab’s own quality control data to ensure data validity. 

18.2. Geographical Information/ Mapping 
The discrete location of each sampling site will be mapped by SBCK with a hand-held GPS unit. 
USGS maps will be used to verify watershed boundaries and river courses.  Photo catalogues of each 
sampling station are maintained by the monitoring leader. Additional information on distribution of 
natural resources will be obtained from the National Park Service and the CDFG’s Biodiversity 
database.  Land use information will be obtained from local planning offices.  When information is 
requested, the agency will be asked to provide appropriate megadata and any information on data 
limitations.  This information will be maintained with the data files. 
 

19. Data Management 

Field data sheets are checked for completeness in the field by each Team Captain before leaving each 
site.  The citizen monitoring leader will identify any results where holding times have been exceeded, 
sample identification information is incorrect, samples were inappropriately handled, or calibration 
information is missing or inadequate.  Such data will be marked as unacceptable by the monitoring 
leader and will not be entered into the electronic database. 
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Independent laboratories will report their results to Santa Barbara Channelkeeper.  Monitoring 
leaders will verify sample identification information, review the chain-of-custody forms, and identify 
the data appropriately in the database.  These data are also reviewed by the technical advisors 
quarterly. 
 
The data management coordinator will review the field sheets and enter the data deemed acceptable 
by the citizen monitoring leader and the technical advisors.  Data will be entered into either a 
spreadsheet or a database, or both.  Once the data is entered, the data sheets will be archived. The 
data coordinator will review electronic data, compare to the original data sheets and correct entry 
errors.  After performing data checks, and ensuring that data quality objectives have been met, data 
analysis will be performed. 
 
Raw data will be provided electronically to the California SWB and Los Angeles RWB at least once 
every two years so that it can be included in the 305(b) report.  Appropriate quality assurance 
information may be provided upon request. 
 

20. Assessment and Response Actions 

Review of all field and data activities is the responsibility of the citizen-monitoring leader, with the 
assistance of the technical advisory committee.  Volunteers will be accompanied by the citizen 
monitoring leader or a technical advisor on at least one of their first 5 sampling trips.  If possible, 
volunteers in need of performance improvement will be retrained on-site.  If errors in sampling 
technique are consistently identified, retraining may be scheduled more frequently.  Volunteers’ 
ability to perform sampling will be continuously reviewed by the monitoring leader. 
 
Annually,  SWRCB staff, or its designee, will evaluate field and laboratory performance and provide 
a report to the citizen monitoring group.  All field and laboratory activities, and records may be 
reviewed by state and EPA quality assurance officers as requested.   
 

21. Reports 

The technical advisors will review draft reports to ensure the accuracy of data analysis and data 
interpretation.  Raw data will be made available to data users per their request.  SBCK will report 
their data to their constituents after quality assurance has been reviewed and approved by their 
technical advisors.  Every effort will be made to submit data and/or a report to the SWRCB and/or 
RWQCB staff in a fashion timely for their data uses, e.g. 305(b) report or special watershed reports. 
 

22. Data Review, Validation and Verification 

Data sheets or data files are reviewed twice a year by the technical advisors to determine if the data 
meet the Quality Assurance Project Plan objectives.  They will identify outliers, spurious results or 
omissions to the citizen monitoring leader.  They will also evaluate compliance with the data quality 
objectives.  They will suggest corrective action that will be implemented by the citizen monitoring 
leader.  Problems with data quality and corrective action will be reported in final reports. 
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23. Validation and Verification Methods 

As part of standard field protocols, any sample readings out of the expected range will be reported to 
the citizen monitoring leader.  A second sample will be taken as soon as possible to verify the 
condition.  If the data is invalid, then the point will be noted (flagged) on the datasheet.  We will take 
further actions to trace the sources of error, and to correct these problems.  If the error is a result of 
improper monitoring procedures, then we may re-train volunteer monitors until their performance is 
acceptable. It is the responsibility of the citizen monitoring leader to re-train volunteers until 
performance is acceptable. 
 

24. Reconciliation with Data Quality Objectives 

The Technical Advisory Committee working with the Volunteer Leader will review data at least 
twice a year to determine if the data quality objectives (DQOs) have been met.  They will suggest 
corrective action.  If data do not meet the project’s specifications, the following actions will be taken.  
First, the technical advisors will review the errors and determine if the problem is equipment failure, 
calibration/maintenance techniques, or monitoring/sampling techniques.  If the problem cannot be 
corrected by training, revision of techniques, or replacement of supplies/equipment, then the technical 
advisors and the TAC will review the DQOs and determine if the DQOs are feasible.  If the specific 
DQOs are not achievable, they will determine whether the specific DQO can be relaxed, or if the 
parameter should be eliminated from the monitoring program.  Any revisions to DQOs will be 
appended to this QA plan with the revision date and the reason for modification.  The appended QA 
plan will be sent to the quality assurance panel that approved this plan.  When the appended QA plan 
is approved, the citizen monitoring leader will work with the data coordinator to ensure that all data 
meeting the new DQOs are entered into the database.  Archived data can also be entered. 
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Data Quality Form: Accuracy   Quality Control Session 
Ventura River Watershed Monitoring Program Team #_____ Type of Session  (field or lab) 
Your Name Quality Assurance Leader  
Date   
 
Parameter/ 

units 
Sensitivity Accuracy 

Objective 
Standard 

Conc. 
Analytical 

Result 
Estimated 

Bias 
Meet 

Objective? 
Yes or No 

Corrective action 
planned 

Date 
Corrective 

Action 
taken 

Temperature 
°C 
 

        

Dissolved 
Oxygen 
(mg/l) 
 

        

pH 
standard 
units 
 

        

Conductivit
y 
(µmhos/cm) 
 

        

 
 
 

        

 
 
 

        

 
 
 

        

 
 
 

        

Comments: 
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Data Quality Form: Completeness   Quality Control Session 
Ventura River Watershed Monitoring Program Team #_____ Type of Session  (field or lab) 
Your Name Quality Assurance Leader  
Date   
Parameter Collection Period No. of Samples 

Anticipated 
 

No. Valid Samples 
Collected and 
Analyzed 

Percent Complete 

Temperature 
°C 
 

    

Dissolved Oxygen 
(mg/l) 
 
 

    

pH 
standard units 
 

    

Conductivity 
(µmhos/cm) 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

Comments: 
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Data Quality Form: Precision   Quality Control Session 
Ventura River Watershed Monitoring Program Team #_____ Type of Session  (field or lab) 
Your Name Quality Assurance Leader  
Date   
 
Parameter/ units Mean (x) Standard 

Deviation 
(s.d.) 

s.d./x Precision 
Objective 

Meet 
Objective? 
Yes or No 

Corrective action planned Date 
Corrective 

Action 
taken 

Temperature 
°C 

       

Dissolved 
Oxygen mg/l 

       

pH 
standard units 

       

Conductivity 
(µmhos/cm) 

       

        

        

        

        

        

 
Comments: 
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APPENDIX 2.  Data and Observation Sheets 
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Stream Team  Water Chemistry Testing 
 

Site Conditions Field Sheet 
 

Date:____________ Site Number:________ Location:__________________________ 
Time:___________ Team 1  2  3    Recorder:_________________________________ 

Team members: 
Weather Conditions: 
Clear 1     Partly Cloudy1          Overcast1         Showers 1          Rain1   other__________ 
Wind speed and direction (est.)____________________________________________________ 
Starting Air Temperature _______C / F at _________am / pm  @ start of testing 
Ending Air Temperature _______C / F at _________am / pm  @ end of testing 
Comments: 
Type of Flow:
None  1     intermittent 1       trickle 1         steady  1       heavy1        flooding1 
Comments: 

PROPERTIES OF STREAM 
Water Clarity: 
clear1     cloudy1      milky1     muddy1       other_________________________________ 
Water Color: 
clear1      red 1    brown1    yellow1     green1     grey1     other____________________ 
Odors:   
none 1 rotten eggs1  sewage1   chlorine 1   musty1  ammonia1   other_______________ 
Floatables:  
none 1  oily sheen (rainbow colored) 1  garbage1  sewage1  other____________________ 
Biological Floatables:  
algae  suspended 1  only on rocks1    est.% coverage in stream_______  color____________ 
foam   color________ height________   %coverage______ consistency___________________ 
comments: 
 

DEBRIS 
Density of Trash in general site area: 
None 1   Light1    Moderate 1    High 1  Approx. # of pieces__________________ 
Type of Trash: (% type of item) 
______________% organic (food items)       _____________% plastics 
__________% Recyclables (non plastic) ________%large items (cars, appliances, etc.) 
comments: 
 
Density of trash on stream banks or in water: 
None 1    Light 1    Moderate 1    High 1  Approx. # of pieces__________________ 
Type of Trash: (% type of item) 
______________% organic (food items)       _____________% plastics 
__________% Recyclables (non plastic) ________%large items (cars, appliances, etc.) 
comments: 
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Stream Team  Water Chemistry Testing 

 
Chemical Parameters Field Sheet 

Date:_______________   Site Number:_________        Site Name:__________________________ 
Time:_______________        Team 1  2  3     Name of Recorder:____________________________ 

List all Team members: 

 
 

*** For all parameters Take THREE readings in different (but similar) stretches of stream***
 

Dissolved Oxygen   calibrate to Site Elevation:                 Comments:________________________________       
 
 reading          Mg/L          % Saturation        Water Temp      Time             Name of Sampler 

1      
2      
3       

 
pH:       take 3 measurements, please                     from stream1         or sample bottle1 
 
1.____________    2.______________    3.____________   Sampler Name:_______________        
 
 
TURBIDITY (TSS):       *make sure bottle is clean and aligned properly! 
Fill two Sample Vials, take three readings each.              Units are in NTU   
 
Vial#1    1.___________    2.____________   3._____________  Sampler:_________________ 
Vial#2    1.___________    2.____________   3._____________  Sampler:_________________ 
 
CONDUCTIVITY and TDS:  These are two different parameters, with the same instrument. 
** press the MODE button once to get TDS readings (ppm or ppt), and twice to get back to CONDUCTIVITY 
 * if screen reads 9.99 or 99.9, etc., the instrument may not be auto-adjusting the range.  Try pressing “range” 
                
Readings taken from stream 1   or    from sample bottle 1                Sampler Name________________________ 
 
Conductivity (Circle) uS or mS       Water temp  C / F       Time   am / pm      TDS  (circle)  ppm or ppt 
1.___________________        _____________        ___________    _____________________ 
2.___________________        _____________        ___________    _____________________ 
3.___________________        _____________        ___________    _____________________ 
 
COLLECT SAMPLE FOR NUTRIENT TESTING: 1 bottle #____  time collected___________________ 
time put on ice________ Relinquished by:_______________________________ time:___________________ 
 
COLLECT SAMPLE FOR BACTERIA: 1 bottle #______  time collected:__________________________ 
time put on ice________ Relinquished by:_______________________________ time:___________________ 
 
Sample bottles received by:________________________________________  time:_________________ 
 
Comments: 
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Stream Team Water Chemistry Testing 
Stream Flow 

 
Velocity and cross sectional area of the stream need to be determined in order to calculate stream flow.  The data 
you gather will be helpful in understanding the relationship between stream flow, sedimentation, dissolved oxygen, 
and pollution concentrations. The results after calculation will be stream flow in Cubic Feet per Second (CFS). 
Team #: __________ 
Date: ____________  Site #__________ Site Name: __________________ 

Time: ____________  Recorder: ___________________________________ 

 
UPSTREAM  Wetted Width of Stream        _____________________   (feet, inches) 
 
Cross Sectional Area (measure points at every foot across width of stream, start at opposing side) 
Point # depth Point # depth Point # depth Point # depth 

1  11  21  31  
2  12  22  32  
3  13  23  33  
4  14  24  34  
5  15  25  35  
6  16  26  36  
7  17  27  37  
8  18  28  38  
9  19  29  39  

10  20  30  40  
 
 
DOWNSTREAM Wetted Width of Stream    _______________ (feet, inches) 
Cross Sectional Area (measure points at every foot across width of stream, start at opposing side) 
Point # depth Point # depth Point # depth Point # depth 

1  11  21  31  
2  12  22  32  
3  13  23  33  
4  14  24  34  
5  15  25  35  
6  16  26  36  
7  17  27  37  
8  18  28  38  
9  19  29  39  

10  20  30  40  
 
Velocity Float Trials          length of reach (distance along stream) _____should be 20ft 
  
Trial# 1 2 3 4 5 
Time      

comments:_____________________________________________________________________
_____________________________________________________________________________  
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EXECUTIVE  SUMMARY 

 

The U.S.  Army Corps of Engineers (Corps), as lead agency under the National Environmental Policy Act 
(NEPA), and the Ventura County Watershed Protection District (VCWPD), as lead agency under the 
California  Environmental  Quality Act (CEQA),  prepared  this Environmental  Impact Statement/ 
Environmental Impact Report (EIS/EIR) to analyze potential environmental impacts of the Matilija Dam 
Ecosystem Restoration Project options at Matilija Dam in Ventura County, California. This document 
analyzes the Matilija Dam Ecosystem Restoration Project, which aims to remove both Matilija Dam and 
accumulated sediment. Removal of Matilija Dam would eliminate a barrier to fish passage on Matilija Creek   
and  facilitate  the  migration,   spawning,   and  rearing   of  endangered   southern   steelhead. 
Accumulated sediment would be removed or re‐configured to improve the Matilija Creek flow regime and  
ultimately  restore  Matilija  Creek  to  a  more  natural  pre‐dam  streambed  configuration.    This EIS/EIR 
examines seven project alternatives, including sub‐alternatives, for dam and sediment removal plus the No  
Action Alternative.  This  document is written  in compliance with NEPA,  CEQA,  and applicable federal, 
State and local environmental regulations. 

PROJECT LOCATION 

Matilija Dam is a concrete arch dam located about 16 miles from the Pacific Ocean and just over half a mile 
from the Matilija Creek confluence with the Ventura River in western Ventura County. Matilija Creek  and  
North  Fork  Matilija Creek  join  approximately  15.5  miles from  the  coast to  create  the Ventura River,  
which has a drainage area of approximately 226 square miles (BOR, 2001). Matilija Creek exits the Los 
Padres National Forest about seven miles north of Matilija Dam, and then flows through a sliver of private 
land, surrounded on all sides by the Los Padres National Forest,  until it reaches the northern areas of the 
City of Ojai. South of the confluence of Matilija Creek and North Fork Matilija Creek, the Ventura River 
flows south past the western edge of the City of Ojai, through the unincorporated areas of Oak View and 
Casitas Springs.  In its lower reaches,  the Ventura River flows through the City of San Buenaventura until it 
reaches its estuary. 

BACKGROUND OF THE PROJECT 

The Ventura County Flood Control District (now the VCWPD) completed Matilija Dam in 1948 to provide 
water and flood control for adjacent areas. Over time sediment accumulated behind the dam, diminishing 
reservoir and flood control capacity. The dam also blocks the federally listed endangered steelhead trout’s 
access to prime spawning habitat above the dam and inhibits sediment transport,  a fundamental 
mechanism for  beach  replenishment.  Downstream  beaches  have  narrowed  measurably since  
construction  of  Matilija  Dam  (BOR,  2002).  Since  its  construction,  the  dam  has  blocked approximately 
6,000,000  cubic yards of sediment (BOR, 2002).  With a diminished supply of river‐ based sand 
replenishment,  beaches in the region are  becoming increasingly eroded,  causing habitat reduction and a 
loss of beach sand for recreational use (BEACON, 1989). 

Pollution and waterway alterations have also become major impediments to natural functions within the 
Ventura  River  watershed.   Agricultural,  industrial,  and  urban  development  of  the  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, 

 



Final EIS/EIR                                                                                         ES‐1                                                            
December 2004 

 

MATILIJA DAM ECOSYSTEM RESTORATION PROJECT 

1980; CRWQCB‐LA, 2002; Capelli, 1999). Additionally, flood control structures contribute to reduced 
riparian habitat, altered stream flows, limited access of species (such as the steelhead) to critical habitat, 
and altered sediment transport. 

PURPOSE  AND NEED FOR THE PROJECT 

The action proposed and analyzed in this EIS/EIR is the restoration of the Matilija Creek and Ventura River 
ecosystem with particular attention focused on restoring anadromous fish populations in Matilija Creek  
and  returning  natural  sand  replenishment  to  Ventura  and  other  southern  California  beaches (USACE,  
2001).  The  flood  control  and  water  supply  functions  of  Matilija  dam  have  diminished markedly since 
construction, and would be functionally obsolete within the next fifty years. The dam currently  obstructs  
the  natural  watershed  system of  the  Ventura  River,  resulting  in  decline of  the steelhead trout 
population and alteration of sediment transport and downstream coastline erosion. Dam and sediment 
removal would restore the natural watershed system of the Ventura River. 

PROJECT ALTERNATIVES 

From many options initially considered, the following options were carried forward for analysis in this 
EIS/EIR. 

No Action Alternative. Under the No Action Alternative, neither the Corps nor the VCWPD would initiate 
any action to restore the Matilija Creek riverine ecosystem, including removal of Matilija Dam. At an 
unspecified future date, Matilija Dam would need to be demolished due to age and structural 
deterioration.  At that time,  methods for removal of the sediment behind the dam would need to be 
investigated. 

Alternative   1:  Full  Dam  Removal/Mechanical  Sediment   Transport  –  Dispose  of  Fines,   Sell 
Aggregate.   For  Alternative  1,  the  majority  of  the  sediment  behind  the  dam  would  be  removed 
mechanically with the majority of fines slurried or trucked to a disposal area off site. Commercially 
marketable material would be sold as aggregate. Alternative 1 is designed to fully remove the dam in one 
continuous process. 

Steps to complete the one‐notch dam removal process would include: (1) constructing downstream flood 
protection measures; (2) removing fine material against the dam by sluicing material through low‐level 
outlets during high flows (greater than 400 cfs), which generally occur in the winter months when the river 
flows, and/or  dredging by either mechanical or hydraulic means; (3) constructing a temporary diversion 
for low flows; (4) removing the entire dam; (5) regrading sediments and constructing a low flow channel 
through the sediments; (6) waiting for a significant flow; and (7) monitoring downstream impacts during 
and after a significant flow. 

 

Graded areas, including the slurry disposal area, would be re‐vegetated with local native stock or sterile 
annual grasses to control erosion. Dam removal and slurry operations would require approximately two 
years to complete, but sale of the aggregate material is assumed to take approximately ten years. 

 

 



 

Alternatives  2a and 2b: Full Dam Removal/Slurry and Natural  Sediment  Transport. Alternative 2 is 
designed to fully remove the dam in one continuous process and allow sediment removal by river 
hydraulic  forces.  This  would  move  trapped  sediment  to  locations  more  suitable  for  natural  river 

functions, thereby reducing cost and impacts associated with mechanical means of relocating sediment. 
Downstream sediment concentrations would be controlled only by river  flow.  The advantage of the 
single‐notch  scheme  would  be  speed  of  removal  and  overall  cost.  Potentially,  the  dam  could  be 
deconstructed in a single season. 

Steps to complete the one‐notch dam removal process would include: (1) constructing downstream flood 
protection measures; (2) removing fine material against the dam by sluicing material through low‐level 
outlets during high flows (greater than 400 cfs), which generally occur in the winter months when the river 
flows, and/or  dredging by either mechanical or hydraulic means; (3) constructing a temporary diversion 
for low flows; (4) removing the entire dam; (5) regrading sediments and constructing a low flow channel 
through the sediments; (6) waiting for a significant flow; and (7) monitoring downstream impacts during 
and after a significant flow. 

Within Alternative 2, there are two sub‐alternatives, which differ in how fine sediments are transported. In 
Alternative 2a (Slurry “Reservoir Area” Fines Off Site), the 2.1 million cubic yards of fine sediment in the 
reservoir  area would be excavated and slurried to an off‐site disposal area.  In Alternative 2b (Natural   
Transport   of  “Reservoir   Fines”),   approximately  0.5   million  cubic  yards   of  material immediately 
behind the  dam sufficient to  allow safe removal  of  the  dam would be  excavated and stockpiled 
upstream. All sediment would then erode by storms and naturally transport downstream. 

Alternatives  3a and 3b: Incremental Dam Removal/Slurry and Natural  Sediment  Transport. Dam and  
sediment  removal  techniques  for  this  alternative  would  be  similar  to  Alternative  2a,  but  the 
Incremental  Dam  Removal  Alternative  interrupts  the  dam  demolition  process.   This  interval  of 
interruption is assumed to be two years, although may require more time to allow erosion of a sufficient 
quantity of impounded sediments. Interruption of demolition would allow eroded reservoir sediments to 
stabilize downstream  of  the  dam  and  provide  the  river  with  an  opportunity  to  adjust  to  sediment 
inflows. 

Steps  to  complete  a  two‐notch  dam  removal  process  include:  (1)  constructing  downstream  flood 
protection measures; (2) removing fine material against the dam (to the elevation of 1,000 feet in the first 
phase and to the base of the dam in the second) by sluicing material through low‐level outlets during high 
flows (greater than 400 cfs), which generally occur in the winter months when the river flows, and/or 
dredging by either mechanical or hydraulic means; (3) constructing a temporary diversion for  low flows;  
(4) regrading  sediments and constructing a  low flow channel through  sediments as necessary; (5) 
notching the dam; (6) waiting for a flow that moves a significant amount of sediment; (7) monitoring 
downstream impacts during and after a significant flow;  (8) revising modeling estimates based on 
monitoring results; and (9) repeating Steps 2 through 7 to remove the remainder of the dam. 

Within Alternative 3,  there are two major sub‐alternatives,  which differ in how fine sediments are 
transported.  In  Alternative  3a  (Slurry  “Reservoir  Area”  Fines  Off  Site),  the  fine  sediment in  the 
reservoir area would be excavated and slurried to an off site disposal area. In Alternative 3b (Natural 
Transport of “Reservoir Fines”), a quantity of material immediately behind the dam sufficient to allow safe 
removal of the dam would be excavated and stockpiled upstream. All sediment would then erode by 
storms and naturally transport downstream. 

 

                                                      



 

Alternatives  4a and 4b: Full Dam Removal/On‐Site Sediment  Stabilization: Long‐Term  Transport Period  
and Short‐Term Transport Period.  In this alternative, a channel would be excavated through the sediments 
upstream of the dam. The fine sediment in the reservoir area would be excavated and slurried to an offsite 
disposal area. There are two options under consideration for this alternative: long‐ and short‐term 
transportation periods for the sediments (Alternatives 4a and 4b). Both Alternatives 4a and 4b are 
designed to fully remove the dam in one continuous process. For Alternative 4a (Long‐Term Transport 
Period),  remaining sediments would be stabilized and erode by storm events over a 50‐ to 

100‐year time period. In Alternative 4b (Short‐Term Transport Period), the remaining sediments would be 
stabilized in a manner that would allow sediments to erode naturally, but at a rate controlled in order to  
minimize downstream  impacts.  For  Alternative  4,  the  entire  concrete  dam  structure  above  the 
original streambed would be removed.  This alternative is estimated to take three years to complete, 
including slurry of the Reservoir Area sediment, dam removal, channel excavation, placement of riprap 
stone protection, and re‐vegetation. 

THE RECOMMENDED PLAN 

The Corps evaluated the alternatives using a variety of methodologies and over a range of variables, 
examining   hydrologic   input,   downstream   sediment   and   turbidity,   flooding,   flood   protection 
improvements,  beach nourishment  and ocean sediment yield,  environmental  resources,  topography, 
groundwater  impacts,   completeness,  effectiveness,   efficiency,   acceptability,  costs,   benefits,   and 
contributions  to  National  Ecosystem  Restoration  (NER)  goals.  The  results  of  these  comparative 
analyses led the Corps to choose Alternative 4b as the Recommended Plan for the Proposed Action. 

ENVIRONMENTAL IMPACTS  AND MITIGATION MEASURES 

This  EIS/EIR  analyzes  all  environmental  issue  areas  deemed  necessary  by  NEPA  and  CEQA guidelines,  
and  presents  mitigation measures  intended to  avoid  or  reduce  significant impacts.  The environmental 
issue areas considered for the alternatives analyzed, including the No Action Alternative, are: 

�  Earth Resources  �  Aesthetics  �  Transportation 

�  Hydrology and Water Resources  �  Air Quality  �  Land Use 
�  Biological Resources  �  Noise  �  Recreation 
�  Cultural Resources  �  Socioeconomics     

The resource areas are addressed in detail in Section 5. The level of significance is also included for each 
impact based on the following classification system:  significant unavoidable impact (Class  I); significant 
but mitigable impact (Class II), less‐than‐significant impact (Class III); and beneficial impact (Class IV). Table 
ES‐1 (at the end of this section) summarizes the impacts and mitigation measures by resource area for 
each project alternative.   Section 5.12 summarizes compliance with applicable laws, regulations, and 
executive orders. 

IMPACT  SUMMARY AND ENVIRONMENTALLY SUPERIOR ALTERNATIVE 

Alternative 4b is the environmentally superior alternative.  Alternative 4b would result in the largest 
overall increase in habitat value when measuring benefits to steelhead habitat,  riparian  habitat,  and 

natural hydrologic and sedimentation processes. Alternative 4b would also return a greater amount of 
sediment  to  the  Ventura  River  and  Ventura  County  beaches  than  the  other  alternatives.  While 
Alternative 4b does not have the least impacts across all issue areas, it also does not have substantially 
greater  impacts than the  other  action alternatives  and most of  its adverse  impacts,  particularly  air 
quality  and  noise  impacts  related  to  construction,  are  short  term  in  nature.  A  comparison  of  the 
alternatives is provided in Table ES‐1. 



 

PUBLIC CONCERNS/AREAS OF CONTROVERSY 

The Corps and VCWPD have worked with local, State, and federal agencies and involved the public during 
the EIS/EIR process. The Draft EIS/EIR was circulated for a 45‐day public review beginning on July 16, 2004 
and closing on August 30, 2004.   The Draft EIS/EIR was made available on the project website at 
http://www.matilija.org.  A public meeting was held on July 28, 2004 at the Ventura County Administration 
Building.    The  project  and the Draft  EIS/EIR  were  widely advertised  by the local media.   The public 
involvement process up to release of the Draft EIS/EIR is summarized in Section 

1.5.4 of the Draft EIS/EIR. 

Areas  of controversy  identified during  the public scoping process include:  potential impacts of the 
project  on  downstream  water  supply  infrastructure;  impacts  to  groundwater  percolation  from  silt 
disposal; impacts to downstream residential areas and the potential for relocation of several residences; 
impacts related to air quality and noise caused by construction activities and construction traffic; and 
impacts to native steelhead. 

UNRESOLVED ISSUES 

The  application  of  existing  regulations  and  permitting  requirements  and  the  implementation  of 
mitigation  measures  recommended  in  this  EIS/EIR  would  resolve  nearly  all  environmental  issues 
associated with the implementation of the alternatives discussed in this document. Impacts that would 
remain  significant despite application of  existing regulations  and proposed  mitigation measures  are 
summarized in Section 6, Unavoidable Significant Impacts. 

http://www.matilija.org/


 
Table ES-1: Summary  of Impacts  and Mitigation  Measures 

 
Impact Classification Impacts Mitigation Me asures for Proposed  Action 

NA 1 2a 2b 3a 3b 4a 4b 
EARTH RESOURCES 
Temporary erosion impacts during construction. III III II II II II III II ER-1: Implement Best Management Practices (BMPs). 

ER-2: Reduce off-site erosion. 
Restoration of the more natural topography in Matilija Canyon and 
replenishment of sediment to the Ventura River. 

III IV IV IV IV IV IV IV None 

Potential for encountering unknown soil and/or groundwater contamination 
during grading or excavation. 

III II II II II II II II ER-3: Observe exposed soil. 

Spills of hazardous materials during construction (vehicle fuels, oils, and 
other maintenance fluids) could cause soil or groundwater contamination. 

III II II II II II II II ER-4: Hazardous substance control. 

HYDROLOGY AND WATER RESOURCES 
Violate water quality standards or waste discharge requirements or 
otherwise substantially degrade water quality. 

III III III II III II III III None 

Cause lateral erosion, streambed scour, or long-term channel 
aggradation/degradation resulting in damage to private property, utility 
lines, or structures. 

III III, IV III, IV III, IV III, IV III, IV III, IV III, IV None 

Increase flood hazards. I III III III III III III III None 
Deplete groundwater or surface water supplies or interfere with 
groundwater flow or recharge. 

III III III III III III III III None 

BIOLOGICAL RESOURCES 
Short-term disruption of wildlife movement during project construction III I I I I I I I None 
Temporary and permanent loss of lacustrine, riverine, and palustrine 
habitats at Matilija Dam. 

III II, III II, III II, III II, III II, III II, III II, III B-1:  Pre-Construction biological surveys. 
B-2:  Pre-Construction plant surveys. 
B-3:  Capture and relocate. 
B-4:  Agency coordination. 
B-5:  Restricted initial clearing. 
B-6:  Fueling. 
B-7:  Construction monitoring. 
B-8:  Downstream monitoring. 
B-9:  Worker training and Best Management Practices. 
B-10: Trash removal. 
B-11: BMPs for Giant Reed Control. 
B-12: Predator control plan. 
B-13: Restoration plan. 
B-15: Pre-Construction bat surveys. 
B-16: Development of an Operations and Maintenance 
Program. 

Temporary loss of sensitive vegetation communities associated with the 
94-acre slurry disposal site. 

III II II III II III III II B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10 
B-14: Oak and walnut replanting. 
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Table ES-1: Summary of Impacts  and Mitigation Measures  (cont.) 

 
Degradation of riparian habitats and sensitive species impacts associated 
with downstream flood control improvements. 

III II, III II, III II, III II, III II, III II, III II, III B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-9, B-12, B-13, B-15, B- 
16 

Short-term impacts from downstream sedimentation and temporary or 
localized loss of sensitive species or habitats. 

III III I I I I III III B-1, B-2, B-3, B-5, B-7, B-8, B-9 

Long-term restoration of ecosystem functions, development of wildlife 
corridors, and establishment of connectivity for steelhead and other wildlife 
species. 

III IV IV IV IV IV  

IV IV B-8, B-11, B-13, B-16 

CULTURAL RESOURCES 
Project construction could affect sites or structures listed on or eligible for 
listing on the National Register of Historic Places (NRHP). 

III II II II II II II II CR-1: Survey for historic or prehistoric resources. 

Erosion after removal of sediment may undermine the stability of sites 
COE#1 and COE#2, and damage any cultural deposits present. 

III II II II II II II II CR-2: National Register of Historic Places Evaluation. 

Removal of sediment by natural and mechanical means would have an 
adverse effect on any undiscovered buried historic and prehistoric 
resources that may be present beneath sediment behind Matilija Dam. 

III II II II II II II II CR-3: Develop discovery plan for previously unknown 
resources. 
CR-4: Consultation with Native American Tribes. 

AESTHETICS 
Improvement of the scenic value of Matilija Canyon by returning it to a 
more natural state. 

III IV IV IV IV IV IV IV None 

Obstruction or degradation of views of ridgelines from the Ojai Valley Trail 
due to construction of levees and floodwalls. 

III III III III III III III III None 

Obstruction or degradation of views of the Ventura River due to 
construction of levees and floodwalls. 

III I, II, 
III 

I, II, 
III 

I, II, 
III 

I, II, 
III 

I, II, 
III 

I, II, 
III 

I, II, 
III 

AE-1: Adjust alignment of levees and floodwalls to allow 
vegetative screening of flood control improvements. 
AE-2: Screen levees and floodwalls with vegetation 
planting. 
AE-3: Create trails over the Rice Road slurry disposal site 
following re-vegetation of site. 

Enhancement of unique and historically significant landmarks, such as 
Hanging Rock in Matilija Canyon. 

III IV IV IV IV IV IV IV None 

Temporarily obstruct views to the Ventura River and temporarily 
deteriorate the aesthetic value of the project area during project 
construction. 

III I II II II II II II AE-4: Reduce visibility of project activities and equipment. 

AIR QUALITY 
Conflict with or obstruct implementation of the VCAPCD Air Quality 
Management Plan. 

III III III III III III III III None 
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Table ES-1: Summary of Impacts  and Mitigation Measures  (cont.) 

 
Result in direct violation or substantially contribute to existing 
NAAQS/CAAQS violation. 

III I I I I I I I A-1: Limit engine idling. 
A-2: Low emission diesel engines. 
A-3: Limit use of internal combustion engines. 
A-4: Low-emission vehicles. 
A-6: Watering areas to reduce dust. 
A-7: Controlling fugitive dust. 
A-8: Dust stabilization. 
A-9: Traffic speed limit signs. 
A-10: Excessive winds. 
A-11: Street sweeping. 

Result in NOx/ROC emissions above 5 lbs/day in the Ojai Planning Area or 
25 lbs/day elsewhere. 

III II II II II II II II A-1, A-2, A-3, A-4 

Expose sensitive receptors or project workers to substantial pollutant 
concentrations, or expose a substantial number of people to objectionable 
odors. 

III II II II II II II II A-1, A-2, A-3, A-4, A-6, A-7, A-8, A-9, A-10, A-11. 
A-12: Respiratory protection. 
A-13: Valley Fever mitigation 

Result in non-conformance with the federal General Conformity Rule. III II II II II II II II A-1, A-2, A-3, A-4 
A-5: NOx emission offsets. 

NOISE 
Noise generated from construction and operation and maintenance 
activities. 

III I I I I I I I N-1: Limit hours of hand-held equipment use. 
N-2: Limit hours of heavy-duty equipment use. 
N-3: Use of muffler equipment. 
N-4: Locate haul routes away from sensitive receptors. 
N-5: Use of electric motors. 
N-6: Controlled blasts. 
N-7: Use of hearing protection. 
N-8: Public notice of construction. 
N-9: Noise monitoring. 

SOCIOECONOMICS 
Construction could require a labor force greater than is available locally, 
spurring unintended growth. 

III III III III III III III III None 

Construction could require production of additional housing to 
accommodate workers. 

III III III III III III III III None 

Benefit the local economy by employing local workers and using local 
nurseries for restoration. 

III IV IV IV IV IV IV IV None 

Displace businesses, such as Matilija Hot Springs. III III III III III III III III None 
Construction and/or operation could unduly burden a disadvantaged 
economic or social group. 

III III III III III III III III None 

TRANSPORTATION 
Construction commuter work trips would affect roadway level of service 
levels in the project area. 

III III III III III III III III  
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Table ES-1: Summary of Impacts  and Mitigation Measures  (cont.) 

 
Heavy construction haul truck trips would affect roadway level of service 
levels in the project area. 

III I I I I I I I T-1: Transportation Management Plan. 

Construction activities could physically damage public roads, sidewalks, 
mediums, etc. 

III II II II II II II II T-2: Road repair from construction activities. 

LAND USE 
Purchase of the Matilija Hot Springs retreat center and 11 residences 
along Camino Cielo and the relocation of the occupants. 

III III III III III III III III None 

Divisions or disruptions to communities caused by project construction or 
improvements of the levees and floodwalls. 

III III III III III III III III None 

Conversion of farmland (orchard) at one of the possible desilting basin 
sites to a non-agricultural use. 

III III III III III III III III None 

RECREATION 
Increase recreation opportunities and value at Matilija Canyon and coastal 
beaches 

III IV IV IV IV IV IV IV None 

Degrade or displace existing recreational facilities. III II II II II II II II R-2: Parks agency coordination, notification, and signage. 
AE-2: Screen levees and floodwalls with vegetation 
planting. 
AE-3: Create trails over the Rice Road slurry disposal site 
following re-vegetation of site. 

Impair the safety of recreational users. III II II II II II II II R-2: Parks agency coordination, notification, and signage. 
Close a public recreational facility for an extended period of time.  Class I 
for periods over 1 year. 

III I, II I, II I, II I, II I, II I, II I, II R-1: Construct a ramp to provide access over the Meiners 
Oaks flood protection. 
R-2 
R-3: Casitas Municipal Water District Recreation 
Agreement. 

Reduce recreation use within the Lake Casitas Recreation Area from slurry 
intake installation 

III II II III II III II II R-3 

Notes: 
Class I:   significant unavoidable impact 
Class II:  significant but mitigable impact 
Class III: less-than-significant impact 
Class IV: beneficial impact 
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