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Introduction


The following report details the findings of the 2006, 2007 and 2008 New Zealand mudsnail (NZMS), pronounced Enzymes, surveys conducted at 56 sites on 19 individual streams throughout the Santa Monica Mountains. Repeating the NZMS survey in summer 2007 was one of the recommendations that came from the 2006 NZMS survey report. This report will document the presence or absence, and any changes in NZMS densities that may have occurred in the two years since the last survey. Additionally it will document the presence or absence of NZMS warning signs at the 56 sites visited and makes recommendations on where warning signs should be installed to better educate the public about the NZMS issue. Finally, the report makes specific recommendations for additional measures to manage this aquatic invasive species in the Los Angeles region.

Background
New Zealand mudsnails (NZMS), Potamopyrgus antipodarum, are tiny (3-5 mm), highly invasive aquatic snails (Fig. 1). Reproducing parthenogenetically, or cloning, a single snail is capable of producing a colony of 40 million progeny in the course of a single year (Santa Monica Bay Restoration Commission. “What Makes the Mudsnail Invasive?Why is it a Problem?” http://www.mudsnails.com. November 16, 2007.)(Fig. 2). In large numbers, these small snails can completely cover a stream bed and wreak havoc on local stream ecosystems. Several studies have documented NZMS densities in streams at more than 500,000 organisms per square meter. These massive colonies simply outcompete native aquatic invertebrates that the watershed’s fish and amphibians rely on for food, disrupting the entire food web. NZMS are easily transported from stream-to-stream by hitchhiking, they attach themselves to shoes (especially waders), equipment (fishing gear, bicycle tires), animals (native and non-native), and even boats. Anything that contacts a stream infested by NZMS will likely become contaminated. New Zealand mudsnails were discovered in Idaho in the mid-1980s, and have since spread to every western state except New Mexico. NZMS were first identified in benthic macroinvertebrate (BMI) samples collected in the Malibu Creek watershed in May 2005. Unfortunately, the Malibu Creek watershed samples containing NZMS were not identified until May 2006. NZMS pose a significant danger to streams throughout the Santa Monica Mountains and threaten the many efforts at habitat restoration and protection, particularly those to restore populations of the endangered steelhead trout in this region.
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   Figure 1. New Zealand Mudsnail
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        Figure 2. NZMS at High Density Clinging to a Single Rock
Following the discovery of New Zealand mudsnails in the Malibu Creek watershed, the Santa Monica Bay Restoration Commission (SMBRC) hosted a mudsnail “summit” meeting in June 2006 to coordinate agency response to the invasion. At the meeting, it was determined that a presence / absence survey would need to be conducted to determine the extent of the invasion in the Santa Monica Mountains. At the summit and subsequent meetings the agencies and groups involved in stream monitoring would develop strategies to prevent the spread of NZMS to other streams and watersheds in the Santa Monica Mountains. Three major strategy elements grew out of the June 2006 NZMS summit:

1. All the monitoring groups and agencies that collect data from fresh water streams or brackish water estuaries in the Santa Monica Mountains would cease their monitoring until the NZMS survey could be completed.

2. Before resuming stream or estuary monitoring activities, the monitoring groups would develop protocols for cleaning equipment and foot wear that would ensure NZMS were not being transported from stream- to-stream. 

3. Create an NZMS warning and spread prevention sign that could be posted at the numerous recreational areas in the Santa Monica Mountains where visitors were likely to come in contact with a stream. (This would entail a message that all the groups and agencies could agree upon).

The initial survey took place over a seven day period in July 2006 (17th – 21st, July 26th and 27th). The survey was conducted at 44 locations on 19 individual streams in the Santa Monica Mountains. New Zealand Mudsnails were confirmed at fifteen sites on three different streams in the Malibu Creek watershed: Medea Creek, Malibu Creek, and Las Virgenes Creek. The various resource management agencies and groups that were monitoring in the area created and agreed upon the specific language to be used in the NZMS prevention signs (figure 3). NZMS prevention signs were created in both English and Spanish versions. The newly created NZMS signs were made available at no cost to resource management agencies, municipalities, and other interested groups. Several environmental groups that were part of the mudsnail summit offered to post the signs for the municipalities and/or the resource agencies that manage property in the region at no charge.  
These surveys were repeated by the Santa Monica Baykeeper and the Santa Monica Bay Restoration Commission in July 2007 and again in October 2008. These subsequent surveys show that the density of NZMS has dramatically increased and that NZMS have continued to expand their territory both within streams and to new streams throughout the Santa Monica Mountains. Additionally, the 2008 NZMS surveys document the near absence of NZMS spread prevention signs throughout the Santa Monica Mountains and make recommendations on locations where signs should be posted. More studies will help determine the snail’s long-term impact on the aquatic life in the mountains. 
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Figure 3. NZMS Spread Prevention Sign

Survey Method:

The survey team included the following individuals: Mark Abramson (Santa Monica Baykeeper) and Jack Topel (Santa Monica Bay Restoration Commission).

The survey team visited 44 sites during the 2006 survey. This was increased to 56 sites for the 2007 and 2008 surveys. Survey sites were increased in an effort to determine the upstream extent of the NZMS invasion in various waterbodies. Survey sites were selected throughout the Santa Monica Mountains, with special emphasis in the Malibu Creek watershed where the presence of New Zealand mudsnails had been previously confirmed through 2005 benthic macroinvertebrate sampling and the 2006 NZMS survey.  The surveys occurred at locations that are frequently monitored for water quality, benthic macroinvertebrates, amphibians, or fish.  Additionally, several sites frequented by recreational users such as anglers, hikers, cyclists, and equestrians were also surveyed. These sites were considered likely locations for the New Zealand Mudsnail to be spread from its known sources.  

Surveyors visited each monitoring or recreational site and surveyed a minimum of 100 yards upstream and 100 yards downstream from the point of entry at each site. Surveyors collected and visually inspected substrate and/or woody debris along transects spaced three to five yards apart. Each transect spanned the entire width of the stream, including wetted banks. A minimum of five samples were collected and inspected along each transect. Each survey consisted of inspecting a minimum of 100 samples.

At each transect, surveyors randomly picked up rocks and/or small woody debris off the bottom of the stream, inspecting each item for the presence or absence of mudsnails. If a sample yielded suspected New Zealand mudsnail(s) but could not be confidently identified by the surveyors, NZMS were collected for visual confirmation by G. Noda (UCLA) or, if necessary, genetic analysis by M. Dybdahl (Washington State University). All NZMS identified during the 2007 and 2008 surveys were positively identified by the survey team.

Samplers evaluated the density of NZMS using the following criteria:

Table 1. NZMS Density Survey Criteria

	None
	No NZMS found or No water—unable to survey

	Low
	NZMS found on less than 10% of the samples

	Medium 
	NZMS found on more than 10% and less than 70% of samples

	High
	NZMS found on more than 70% of substrate samples
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Field identification of New Zealand mudsnails was based on three factors: color, size, and shell shape. Adult mudsnails have an average shell length of 3-5 mm and may vary in color, but are most commonly light brown to black. Mudsnails have conical shells with five, occasionally six, convex whorls or spirals. When held tip up, the opening (aperture) facing the observer, the opening is on the right and the whorls spiral up and to the right (Fig. 4).

 Figure 4. Mudsnail Right Facing Aperture
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To prevent the unintentional spread of mudsnails during the survey, separate (non-felt bottom) waders were used at each survey location.  Immediately following a site visit used waders are thoroughly cleaned off on-site using stiff bristle brushes to remove any NZMS, dirt, rocks and debris from the treads of the boots (waders). The used waders are then placed into plastic garbage bags and isolated from any clean waders to ensure cross contamination does not occur.  Additionally, used waders were placed in a chest freezer for a minimum of 48-hours after each use (figure 5).

Figure 5. Wader Decontamination
2008 NZMS Survey Results:
The New Zealand Mudsnail has become well established within the Malibu Creek Watershed and has infested at least one other watershed in the Santa Monica Mountains (figure 6). NZMS were observed in three streams during the 2006 survey and have spread to at least seven streams as of October 2008 (figures 7 and 8). In 2008 NZMS were discovered in Cold Creek and Solstice Canyon Creek, two of our highest quality streams in terms of benthic macroinvertebrates and water quality, in the Santa Monica Mountains. NZMS are now well established in Las Virgenes, Malibu and Medea Creeks. 
NZMS were observed in Las Virgenes Creek at six of the ten sites surveyed from just below Agoura Road (HTB-13) downstream to where Las Virgenes Creek empties into Malibu Creek (HtB-05). NZMS were also documented at all eight of the survey locations on Malibu Creek from above Century Reservoir downstream nearly to the ocean. NZMS were documented at all four survey locations on Medea Creek from the outlet at Paramount Ranch upstream to MED1 in Ventura County. Two of the four survey locations on Lindero Creek were positive for NZMS from the Agoura Road culvert downstream to where Lindero Creek flows into Medea Creek. Triunfo Creek was surveyed at three locations and NZMS were observed at the most downstream site near where the creek outlets into Malibou Lake. It is apparent that NZMS are being spread to previously uninfested streams both within and outside of the Malibu Creek Watershed. It is imperative that a significant educational and informational strategy be designed to prevent their further spread. Additionally, agencies that provide funding or require monitoring should ensure that necessary protocols are being implemented and followed to protect uninfested streams. 
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Figure 6.  Surveyed streams Showing Presence/Absence of NZMS. Red lines indicate streams that are infested with NZMS.

Table 2. New Zealand Mudsnail Survey Results 2006-2008

	SITE_ID
	Site

Description
	NZMS Density  2006
	NZMS Density 2007
	NZMS Density 2008

	HtB-19
	Arroyo Sequit-1mile N. on Mulholland Hwy. (off PCH)
	ns
	none
	none

	NPSASlower
	Arroyo Sequit-Leo Carrillo campground upper crossing 
	none
	none
	none

	HtB-06
	Cheseboro Creek -Cheeseboro Rd. 1st gate U.S. 2nd crossing NPS
	ns
	none
	none

	NPSWQPClower
	Cheseboro Creek-Old Agoura Park Colony Rd.
	ns
	none
	none

	NPSCHC
	Cheseboro Creek-Canwood culvert
	ns
	none
	none

	NZMS07
	Cheseboro Creek- NW corner of Agoura Rd and Cornell Rd. 
	ns
	none
	none

	HtB-03
	Cold Creek-Stunt Rd. at lower gated entrance Cold Creek Reserve 
	none
	none
	none

	NZMS04
	Cold Creek-Public access off Stunt Rd. DS of lower entrance
	ns
	none
	low

	HtB-11
	Cold Creek-Cold Canyon Rd. M.M. 1.36 Cold Creek Midway DS
	no
	none
	none

	HtB-02
	Cold Creek-Piuma Rd and Crater Camp Rd at the Backbone Trail
	ns
	none
	none

	NZMS-13
	Corral Canyon Creek-Trailhead at Malibu Seafood parking lot
	ns
	none
	none

	HV
	Hidden Valley Creek-under bridge on Potrero Rd
	ns
	none
	none

	HtB-18
	La Chusa Creek-Corner of Decker Cyn Rd. and PCH
	none
	none
	none

	HtB-09
	Las Virgenes Creek-end of Las Virgenes Rd. SMMC Open Space
	none
	none
	none

	NPSLVN
	Las Virgenes Creek-Open Space 2nd crossing W of L.V. Creek
	ns
	none
	none

	LV1
	Las Virgenes Creek-Dead end Las Virgenes Rd. gate on right side
	none
	none
	none

	NZMS-09
	Las Virgenes Creek-Lost Hills Rd. Bridge, Starbuck’s parking lot
	ns
	none
	none

	HtB-13
	Las Virgenes Creek-Apts upstream of RCD Stream Restoration
	ns
	low
	med

	NZMS-10
	Las Virgenes Creek-RCD Stream Restoration site Lost Hills Rd.
	ns
	med
	high

	LV2
	Las Virgenes Creek-De’Anza Park, follow path down to creek
	med
	high
	high

	NPSLVS
	Las Virgenes Creek-White Oak Farms Bridge
	ns
	low
	high

	NZMS01
	Las Virgenes Creek-upstream Crags Rd. crossing MCSP
	low
	low
	high

	HtB-05
	Las Virgenes Creek-D.S. Crags Rd. crossing MCSP Trailhead
	low
	low
	high

	LC
	Liberty Canyon Creek-Dead end Liberty Cyn Rd. gate on left
	none
	none
	none

	Liberty Lower 
	Liberty Canyon Creek-Horse Bridge Liberty Cyn Trail
	ns
	none
	none

	LIN1
	Lindero Creek-Lake Lindero Dr. field behind TJ Max
	none
	none
	none

	LIN2
	Lindero Creek-Lake Lindero Dr. spillway
	none
	none
	none

	NZMS05
	Lindero Creek-Agoura Rd. culvert
	ns
	none
	high

	Lindero Lower
	Lindero Creek-outlet into Medea Creek east of Kanan Rd.
	high
	high
	high

	NZMS02
	Malibu Creek-Lookout Trail, Logan’s Run culvert U.S. Century Lake
	med
	high
	high

	HtB-12
	Malibu Creek-MCSP D.S. of Rock Pool
	med
	med
	med

	Tapia R-9
	Malibu Creek-Texas Crossing MCSP
	low
	low
	med

	NZMS-15
	Malibu Creek-Salvation Army Camp Bridge
	ns
	high
	high

	NZMS03
	Malibu Creek-Tapia Park U.S. of grated drain
	med
	high
	high

	HtB-15
	Malibu Creek-Malibu Cyn Rd. U.S. LA County Stream Gauge
	low
	low
	high

	MAL
	Malibu Creek-Follow trail at end of Palm Cyn Rd in Serra Retreat
	low
	med
	high

	HtB-01
	Malibu Creek-Cross Creek Rd. U.S. middle of Arizona Crossing
	low
	low
	high

	MED1
	Medea Creek-Conifer St. under bridge on left side
	high
	high
	high

	NZMS06
	Medea Creek-Chumash Park
	med
	low
	med

	HtB-07
	Medea Creek-Cornell at Kanan Rd.
	high
	high
	high

	ML-01
	Medea Creek-outlet at Paramount Ranch
	high
	high
	high

	HtB-08
	Palo Comado Creek
	none
	none
	none

	RUS
	Russell Creek
	ns
	none
	none

	HtB-14
	Solstice Cyn Creek-NPS U.S. wood bridge
	ns
	none
	none

	NZMS-12
	Solstice Cyn Creek-U.S. 2nd bridge
	ns
	none
	low

	NZMS-11
	Solstice Cyn Creek-1st bridge-PCH culvert
	none
	low
	high

	HtB-16
	Stoke Cyn Creek-100ft. D.S. of 1st bridge Crags Rd. MCSP
	ns
	none
	none

	RCD03
	Topanga Creek-Old Topanga Creek Rd. at Backbone Trail
	ns
	none
	none

	NZMS-14
	Topanga Creek-behind Topanga General Store
	ns
	none
	none

	RCD06
	Topanga Creek-Topanga Creek Blvd. M.M. 2.2 Stream Gauge
	none
	none
	none

	NPSTRCupper
	Trancas Creek-Encinal Rd. to Malibu Country Club, 400ft down path
	ns
	none
	none

	NPSTRClower
	Trancas Creek-Paseo Cyn Dr. through gate,500ft to end of road
	ns
	ns
	none

	TRI
	Triunfo Creek-Trailhead on right side of Ridgeford Dr.
	none
	none
	none

	HtB-17
	Triunfo Creek-Corner of Kanan Rd. at Troutdale U.S. of bridge
	none
	none
	none

	ML-05
	Triunfo Creek-outlet adjacent to Green Willow
	ns
	none
	low

	NPSTGP
	Temescal Cyn Creek-Temescal Gateway Park-0.52 miles at bridge
	ns
	none
	none

	# of sites Positive for NZMS
	
	15
	20
	26

	#  Positive Creeks for NZMS 
	
	3
	5
	7
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Figure 7. NZMS density by survey site 2006-2008
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Figure 8. NZMS density by survey site 2006-2008
Survey Results Malibu Creek Watershed

Medea Creek

New Zealand mudsnails were present in Medea Creek at all four of the locations surveyed: from the most upstream site monitored by the City of Calabasas at Conifer Drive and Kanan Road, downstream to the inlet of Malibou Lake in Paramount Ranch. Snails were also found on the edge and in shallow areas of Malibou Lake (figure 9). Density increased from low in 2006 to medium in 2008 for site NZMS-06 in Chumash Park. High densities for the other three sites (ML-01, HtB-07, and MED1) were observed during all the surveys.
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Figure 9. Medea Creek survey sites and presence/absence.
Malibu Creek

New Zealand mudsnails were found at all eight sites on Malibu Creek, from upstream of Century Reservoir (Lake) to approximately 100-yards downstream of the Cross Creek Road Bridge at Serra Retreat.  Three of these sites (MAL, HtB-01, and HtB-15) have increased from low density in 2006 to high density in 2008. Two sites (NZMS-02, NZMS-03) have increased from medium density in 2006 to high density in 2008. Site Tapia R-9 at the Texas crossing was not tested in 2006 but increased in density from low in 2007 to medium in 2008. NZMS-15 at the salvation Army Bridge also was not surveyed in 2006 but exhibited high density for both subsequent surveys. HtB-12 just downstream of the Rock Pool was observed to have medium density during all three annual surveys (figures 10, 11 and 12).
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Figure 10. 2006 Malibu Creek survey sites and presence/absence.
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Figure 11. 2008 Malibu Creek survey sites and presence/absence.
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Figure 12. Relative density of NZMS in Malibu Creek 2006-2008

Las Virgenes Creek

Four sites were surveyed on Las Virgenes in 2006. Additional sites were added in 2007 to help determine the upstream extent of the NZMS infestation in the creek (figure 13). New Zealand mudsnails were found at six of the ten sites surveyed on Las Virgenes Creek in 2007 and 2008: NZMS were documented from Heal the Bay’s water quality monitoring site 13 below Agoura Road and the 101- Freeway, downstream to the confluence of Las Virgenes and Malibu Creeks site HtB-5 in Malibu Creek State Park.  
NZMS density remained high from 2006 through 2008 at site LV2 located in De Anza Park. The other five sites that tested positive for NZMS were all observed to have an increase in density from 2006 to 2008 (figure 14). Sites NZMS-01 located upstream of Crags Road and HtB-05 just downstream of Crags roads both increased from low density in 2006 to high density in 2008. Density at HtB-13 and the NPSLVS site at White Oak Farms increased from low to medium density during 2006-2008 (figure 14). The RCD stream restoration site, NZMS-10, increased from medium density in 2006 to high density in 2008. All sites that were positive for NZMS saw increases in density between 2006 and 2008 (figure 14). In 2005, the City of Calabasas’ BMI samples documented that NZMS were present at site LV1 but no NZMS were identified by the survey team at this site during the 2006, 2007 or 2008 surveys (Figures 13 and 14).
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Figure 13. Las Virgenes Creek survey sites and presence/absence.

[image: image92.emf] 

High Density   NZMS > 70%  

Medium Density   NZMS 10% > 70%  

Low Density   NZMS < 10%  

No NZMS  

No Sample  

NZMS Density  


[image: image93.emf] 

High Density   NZMS > 70%  

Medium Density   NZMS 10% > 70%  

Low Density   NZMS < 10%  

No NZMS  

No Sample  

NZMS Density  


Figure 14. Relative Density of NZMS in Las Virgenes Creek 2006-2008.
Cold Creek

For the first time during the 2008 surveys, NZMS were found at one of the four survey sites on Cold Creek, just downstream of the crossing on the public access trail off Stunt Road (NZMS-04) (figure 15). Upper Cold Creek has been used a reference condition in the Santa Monica Mountains for both water quality and benthic macroinvertebrate sampling by numerous monitoring groups. During the 2006 and 2007 surveys, no New Zealand mudsnails were observed on Cold Creek.
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Figure 15. Cold Creek survey sites and presence/absence.

Lindero Canyon Creek 

When the City of Calabasas BMI samples were identified in 2005, NZMS were documented at sites LIN1 and LIN2. Exhaustive surveys were conducted in 2006, 2007 and 2008 at those sites and no NZMS were ever identified by the survey team. Four Locations on Lindero Creek were surveyed between 2006 and 2008 (figure 16). High density NZMS were found in Lindero Creek at the Agoura Road culvert (NZMS-05) for the first time in 2008. (Previously NZMS had only been documented in high density at site Lindero Lower, near the confluence of Lindero and Medea Creeks during the 2007 survey.) 
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Figure 16.  Lindero Canyon Creek survey sites and presence/absence.
Triunfo Creek

Three sites were surveyed on Triunfo Creek between 2006 and 2008 (figure 17). During 2006 and 2007 all three sites were negative for the presence of NZMS. For the first time in 2008 site (ML-05), near Malibou Lake, was positive for NZMS. Sites HtB-17 and TRI showed no signs of NZMS during the 2006, 2007 or 2008 surveys.
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Figure 17. Triunfo Creek survey sites and presence/absence.
Other Malibu Creek Watershed Streams with no NZMS. 

No New Zealand mudsnails were found on the following streams within Malibu Creek watershed: Cheseboro Canyon Creek (figure 18), Hidden Valley Creek (figure 19), Liberty Canyon Creek (figure 20), Palo Comado Creek (figure 21), Russell Creek (figure 22) and Stokes Canyon Creek (figure 23).

Cheseboro Canyon Creek
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Figure 18. Cheseboro Canyon Creek survey sites and presence/absence.

Hidden Valley Creek
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Figure 19. Hidden Valley Creek survey site and presence/absence.

Liberty Canyon Creek
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Figure 20. Liberty Canyon Creek survey sites and presence/absence.
Palo Comado Creek
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Figure 21. Palo Comado Creek survey site and presence/absence.
Russell Creek
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Figure 22. Russell Creek survey sites and presence/absence.
Stokes Canyon Creek
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Figure 23. Stokes Canyon Creek survey site and presence/absence.
Other Santa Monica Mountain Watersheds

Solstice Canyon Creek
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Three sites were surveyed on Solstice Canyon Creek (figure 24). During the 2006 surveys no sites were positive for NZMS. The 2007 surveys documented New Zealand mudsnails in low density only at the most downstream site, NZMS-11. In 2008, an additional site (NZMS-12) tested positive for the presence of mudsnails. NZMS were found in high density at site NZMS-11 which stretches from the beach to the PCH culvert and low density at site NZMS-12 which is located upstream of the second bridge. No NZMS were observed upstream of the NPS wood bridge (HtB-14). 
Figure 24. Solstice Canyon Creek survey sites and presence/absence.
The following streams outside the Malibu Creek watershed were surveyed in 2006,2007, and 2008; Arroyo Sequit (figure 25), Corral Canyon Creek (figure 26), La Chusa Creek (figure 27), Topanga Creek (figure 28), Trancas  Canyon Creek (figure 29), and Temescal Canyon Creek (figure 30). These streams remained negative for NZMS throughout the surveys.
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Arroyo Sequit Creek
Figure 25. Arroyo Sequit survey sites and presence/absence.
Corral Canyon Creek
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Figure 26. Corral Canyon Creek survey site and presence/absence.
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La Chusa Canyon Creek
Figure 27. La Chusa Creek survey site and presence/absence.
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Topanga Creek 

Figure 28. Topanga Creek survey site and presence/absence.
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Trancas Canyon Creek

Figure 29. Trancas Canyon Creek survey sites and presence/absence.
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Temescal Canyon Creek

Figure 30. Temescal Canyon Creek survey site and presence/absence.
Field Notes:
Many New Zealand mudsnails observed during the survey were two-toned with two or three whorls being dark to black and the base of the shell being flesh colored to tan.

Although mudsnails observed during the survey appeared to be far more abundant near the banks (stream margins) in relatively shallow areas with slow to moderate flows, they were observed under almost all stream conditions that the survey team encountered.  

Very few mudsnails were found on soft bottom habitat (i.e., mud) although they were noted on almost every other type of substrate, including rocks, woody debris, and trash. Mudsnails were also observed on floating or submerged algal mats and plants.
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Snails with similar characteristics to that of the New Zealand mudsnail were found in three streams: Lindero Creek, Triunfo Creek, and Topanga Creek. Like the New Zealand mudsnail, these snails also had right-facing apertures and were similar in size and color to the New Zealand mudsnail. These snails had fewer whorls, four as opposed to five, and a slightly larger bottom whorl (figure 31). Samples of all suspect snails were collected.  These snails were inspected in the laboratory by G. Noda and are now thought to be a native Lymnaeidae, Fossaria sp. 
Figure 31. Native Lymnaeidae, Fossaria sp.
Conclusion

The number of positive NZMS survey sites has increased from 15 sites on three streams in 2006 to 20 sites in five streams in 2007. Of the 56 sites surveyed in 2008, 26 survey locations were positive for the presence of NZMS on seven different streams (figure 6). Table 2 shows the absence or presence of mudsnails and their relative density at each survey location for all three annual surveys. The graphs in figures 7 and 8 show the increase in density of NZMS at each survey location from 2006-2008.

Recommendations:

Activities such as resource monitoring can be, and in the case of the New Zealand mudsnail in the Malibu Creek watershed, probably is, a pathway for the unintentional spread of both aquatic and terrestrial invasive species.  Hazard Analysis and Critical Control Point (HACCP) planning was originally developed by the food industry to prevent contamination and has since been successfully adapted to natural resource management. HACCP planning is a 5-step process used to perform a comprehensive review of planned actions (monitoring, channel maintenance, restoration, construction activities, etc.) and to identify critical control points where specific actions should be implemented (dedicated equipment, decontamination protocols, etc.) to prevent the introduction or spread of invasive species, including New Zealand mudsnails.

1. Identification and description of the planned activity.

2. Identification of potential hazards associated with the activity.

3. Development of a flow diagram to sequentially describe all tasks involved in the activity.

4. Analysis of tasks to determine Critical Control Points. 

5. Description of BMPs to be implemented at each Critical Control Point.
We recommend that any agency involved in natural resource management develop and implement HACCP plans specific to their agency’s activities. We also recommend that regulatory and other public agencies (CDFG, Coastal Conservancy, Coastal Commission, SWRCB) make approved HACCP plans, and the implementation of those plans, a condition of any grant/contract award or permit. 

We strongly recommend that L.A. County Vector Control immediately initiate HACCP planning for the department and take adequate measures to ensure this plan is being properly followed and implemented by their employees. During the 2008 surveys a vector control employee was interviewed about what precautions, if any, they were taking to prevent the spread of invasive species. Ironically they had no measures in place to prevent the spread of invasive species despite their frequent contact with infected waterbodies.

It is recommended that the State Water Resource Control Board and the Los Angeles Regional Board place the following streams on the state 303(d) list as impaired for invasive speacies. Lindero Canyon Creek from Lake Lindero downstream to the confluence with Medea Creek, La Virgenes Creek from the 101 Freeway downstream to the confluence with Malibu Creek, Malibu Creek in its entirety, Medea Creek in its entirety, Cold Creek from public access area on Stunt Road below the Cold Creek Preserve downstream to the confluence with Malibu Creek, Solstice Canyon Creek from HtB-14 (wooden bridge) downstream to Dan Blocker Beach and Triunfo Creek from Troutdale downstream to the confluence with Malibou Lake. 
Repeat the mudsnail presence/absence and density surveys into the future.  A specific site visit in early spring 2009 should be made to the Cold Creek site that tested positive for NZMS during the October 2008 surveys. It is imperative to determine if the population has spread over the winter. 

Conduct macroinvertebrate sampling in 2009 and 2010 to determine the impacts on BMI communities from NZMS. It is important to continue collecting this data, particularly at sites where there is pre-infestation benthic macroinvertebrate data. It may also be useful to compare pre- and post-infestation water quality data.

Identify funding sources to support research in control and possible eradication measures, risk assessments of future invasions, and environmental/biological impacts of New Zealand mudsnails as well as other invasives in the Santa Monica Bay watershed.

Develop multi-lingual public outreach programs targeted at recreational users of the Santa Monica Mountains. Outreach should focus on encouraging simple behavioral changes in order to reduce the odds of unwanted wildlife, vegetation, parasites, viruses, etc. invading our watersheds. This effort could use the introduction of the New Zealand mudsnail as a cautionary tale of what can occur when an invasive species is introduced. The effort should include brochures, strategically placed signs, presentations, and public service announcements tailored to the different recreational uses such as equestrian, hiking, fishing, etc. All outreach should emphasize the dangers of invasive species along with simple ways users can help prevent the spread of mudsnails and other unwanted invaders. Public outreach must be based on a positive message that encourages behavioral change without instilling a sense that the situation is hopeless. Specific recommendations for sign placement have been made for each NZMS survey site in the following pages.
We further recommend that California State Parks, the National Park Service and the Santa Monica mountains Conservancy create a brochure that can be handed out to day users and campers informing them about NZMS and how to avoid spreading them to other waterbodies. 

Develop a key for local native snails including methods to distinguish them from New Zealand mudsnails.

Develop or adapt an existing on-line invasive species reporting system in which users can report the discoveries of new invasives and update with new sightings for existing invasives.

Conduct temperature experiments to determine the upper temperature limits NZMS can survive and at what temperature they begin to migrate to cooler waters (establish a preferred upper temperature range). This recommendation is based on the absence of NZMS in areas with higher temperatures where NZMS had previously occupied in high density. 

Sign evaluations and placement recommendations:

Arroyo Sequit Creek

Two locations were evaluated on Arroyo Sequit Creek July 19th, 2007 and October 31st, 2008. The upper group campground stream crossing, and the first stream culvert off Mulholland Highway. Both locations are frequently monitored for water quality and/or biological elements by multiple groups. Additionally, these sites have easy creek access for recreational users. The upper group campground site was dry and the first stream culvert off Mulholland Highway had no NZMS during the any of the surveys. 

No NZMS warning signs were posted at either location or within Leo Carrillo State Park. We recommend that NZMS signs be posted in both English and Spanish at the following locations:

1. The main entrance kiosk
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     Figure 32. Leo Carrillo Park Entrance Kiosk
2. The lower stream crossing upstream of the lagoon and Pacific Coast Highway Bridge.
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        Figure 33. Lower Stream Crossing



   


3. The upper group campground stream crossing. 
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Figure 34. Group Campground Stream Crossing
4. We also recommend a sign be displayed at the camp store in Leo Carrillo State Beach- Beach Store.
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Figure 35. Leo Carrillo State Beach-Beach Store
5. Signs should also be displayed on the fences of both sides of the Mulholland Highway culvert (Los Angeles County). 
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      Figure 36.
Trailhead off Mulholland Hwy   Figure 37. Opposite side of Mulholland Hwy
Cheseboro Canyon Creek 

Four sites were evaluated on July 11th, 2007: The Canwood Street Culvert is a concrete channel that runs from Driver Avenue north to the 101 freeway, Old Agoura Park off Cheseboro Road and Driver Avenue, Heal the Bay’s (HtB’s) monitoring site 6 a stream crossing in Cheseboro Canyon Park on National Park Service property, and the concrete channel at northwest corner of Agoura Road and Cornell Rd.  HtB’s Site 6 and the Old Agoura Park site were dry. No NZMS were found in the Canwood Street concrete channel or the Agoura Rd. / Cornell Rd. concrete channel. The Canwood Street concrete channel had high densities of Physid snails. The survey was repeated on October 27th, 2008 and no changes in NZMS were observed.

No NZMS signs were posted at any of the locations. No signs are necessary for either of the concrete channel locations as access is difficult. We recommend that NZMS signs be posted in both English and Spanish at Cheseboro Canyon Park. This site provides easy access to recreational users and is a water quality and biological monitoring site that is frequently used by multiple groups.

1. On set of signs should be posted on the gate at the trailhead where the trail rules sign is posted. 
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     Figure 38. Cheseboro Canyon Park Trailhead
We also recommend four sets of signs be posted at Old Agoura Park, two should be posted along the horse trail on the Cheseboro Road side of the park. This area is heavily used by equestrians and bicyclist to access Cheseboro Canyon Park. There are numerous trail crossings that pass over or through Cheseboro Creek or tributaries to the creek.  

2. On the same pole as the park rules sign.
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  Figure 39. Park Rules Sign in Old Agoura Park
3. Mounted to the telephone pole along the north edge of the park headed towards Cheseboro Canyon Park.  
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Figure 40. North Edge of Old Agoura Park Towards Cheseboro Park
The other two signs should be posted along the Driver Avenue /Colony Road side of the park. Recreational an equestrian users also cross Cheseboro Creek to access the trail network in this area. Additionally, water quality and biological monitoring occur frequently at these locations by multiple groups. 

4. Near the inlet of the Canwood Culvert (concrete channel) north/west side of Driver Avenue. This location has easy access for recreational users and is a heavily used stream crossing. Access is through the Colony Road main park entrance.
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        Figure 41. Canwood Drive Culvert
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On the bulletin board adjacent to the “Park Rules” sign from the Colony Road entrance to Old Agoura Park.

Figure 42. Park Rules Sign Colony Road Entrance Old Agoura Park
6. It is recommended that signs be posted on both sides of the HtB-06 trail bridge crossing in the National Park.
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Figure 43. HtB-06 Trail Bridge
Cold Creek

Four locations were surveyed along Cold Creek on July 16th. The Cold Creek Preserve on Stunt Road, public access downstream of the Stunt Road culvert and the Cold Creek Preserve, public access on Cold Canyon Road at mile marker 1.36, and Piuma Road and Crater Camp Road at the backbone trailhead. All locations are frequently sampled for water quality and/or biological elements by numerous groups. Additionally, these sites are heavily used for recreation and equestrian use except the Cold Creek preserve site is not available to equestrian users.

No NZMS were observed at any of the Cold Creek locations in 2006 or 2007. In 2008, NZMS were observed in low density just downstream of the crossing on the public access off Stunt Road (figure 15). NZMS were found in low density on Malibu Creek at the confluence with Cold Creek at the downstream end of the backbone trail site at Piuma Road and Crater Camp Road. This site had isolated pools with deep anoxic sediments and more than 50 Red swamp crayfish. These few isolated pools were covered with an average of 80% algae. The last 150 feet of Cold Creek where it connects to Malibu Creek was dry. No NZMS were found during the survey in the isolated pools upstream of the Cold Creek and Malibu Creek confluence. 

There were no NZMS signs posted at any of the Cold Creek locations. We recommend the following locations for NZMS sign placement.

1. Two sets of signs should be placed at the Cold Creek Preserve at the lower and upper trailhead entrances. 
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Figure 44.
Lower Trailhead Gate

     Figure 45. Upper Trailhead Sign


2. One set of signs should be placed at the trailhead entrance gate at the public access site on Stunt Road downstream of the Cold Creek Preserve.  NZMS were found at this site during the 2008 survey.
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        Figure 46. Public Access below Cold Creek Preserve.

3. One set of signs should be placed on the entrance gate at public access site trailhead on Cold Canyon Road at mile marker 1.36.
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Figure 47. Trailhead on Cold Canyon Road
4. One set of signs should be placed at the backbone trail on Piuma Road at Crater Camp Road.
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Figure 48. Backbone Trailhead Piuma Road.
Corral Canyon Creek

A single site was surveyed on Corral Creek. The site was dry and no NZMS signs were observed in 2007 and 2008. This site was not surveyed in 2006. The site surveyed was at the recently established Corral Canyon trailhead located in the parking lot adjacent to Malibu Seafood. The Santa Monica Mountains Conservancy manages this property.

No NZMS warning signs were posted at the site despite the easy access and close proximity to Corral Creek. It is recommended that one set of NZMS warning signs be posted at the trailhead bulletin board kiosk.
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      Figure 49. Corral Canyon Bulletin Board Kiosk
Hidden Valley Creek

One site was surveyed for NZMS on Hidden Valley Creek in 2007 and 2008. Hidden Valley Creek drains mainly agricultural fields on the far western edge of the Malibu Creek watershed. The site is difficult to access and it is unlikely that recreational users would visit the site. Water quality and biological resources are monitored by the City of Calabasas at this location. No NZMS were observed during the 2007 or 2008 surveys this site was not surveyed in 2006.

Poor access and low desirability for recreational users suggest that NZMS warning signs are not necessary at this location. This assumes that monitoring groups and/or monitoring contractors are advised of and strictly adhere to NZMS protocols.  

La Chusa Creek
A single site at the bottom of La Chusa creek was evaluated for NZMS on July 19th 2006, July 19th, 2007 and October 31st, 2008. This site is frequently sampled by multiple groups for water quality and/or biological elements. No NZMS were observed during any of the site surveys. No signs are recommended due to difficult access to the creek at this site.

Las Virgenes Creek
Five locations were surveyed on Las Virgenes Creek for NZMS July 17th and July 18th 2006. Five additional sites were added during the July 9th to July 12th 2007, and October 27th to 29th 2008 surveys to determine the upstream extent of the NZMS infestation. No NZMS were detected at the following sites in the upper watershed: West Las Virgenes Creek in the Las Virgenes Open Space (HtB-09), the second crossing in the Las Virgenes Canyon Open Space (NPSLVN), upstream of the concrete L.A. County Flood Control channel at the end of Las Virgenes Road (LV 1), Las Virgenes Creek at the Lost Hills Road Bridge (NZMS-09) (figure 13).  Six sampling sites did reveal the presence of NZMS on Las Virgenes Creek, which increased from two sites in 2006. HtB-13 the furthest upstream location on Las Virgenes Creek on Lost Hills Road, the RCD streambank restoration site (NZMS-10), De Anza Park (LV-2), White Oak Farms first bridge (NPSLVS), upstream Crags Road Crossing (NZMS-01) and downstream of the crossing is (HtB-05) (figure 13). 

Las Virgenes Creek saw a dramatic increase in NZMS presence and density between July 2006 and October 2008 (figure 14). NZMS currently occupy Las Virgenes Creek from site HtB-13 to the confluence with Malibu Creek (figure 13). In July of 2006 the most upstream location where NZMS were observed was De Anza Park. NZMS spread upstream approximately .80 miles to HtB’s Site 13 within a year. The 2006 survey recorded the presence of NZMS in very low densities at De Anza Park. 

Few NZMS signs were posted at the NZMS survey locations on Las Virgenes Creek. Only one sign in Spanish was visible on the left side at the Las Virgenes Open Space trailhead gate entrance at the end of Las Virgenes Road. The sign was missing during the 2008 survey. This site is heavily used for hiking, bicycling, equestrian, and is frequently tested for water quality and biological parameters. It is suggested that three set of signs be posted in the following locations.

1. A set of signs should be posted to the right of the trailhead gate entrance.

2. A set of signs should be posted on the bulletin board kiosk inside the gate.
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Figure 50.
Trailhead Gate 

   Figure 51. Bulletin Board Kiosk

3. A set of signs should be posted at the first stream crossing.

4. A set of signs should be posted at the second stream crossing on the west fork of Las Virgenes Creek.

The signs recommended in numbers 3 and 4 above should be placed to maximize viewing potential for users that access the site from Cheseboro Canyon Park to the west or from Victory Blvd. to the east.

No signs were posted on the L.A. County Flood Control channel at the end of Las Virgenes Road. This site is occasionally cleared of vegetation by county employees, is accessed by vector control, and is a frequent water quality and biological monitoring location.

5. A set of signs should be posted on the flood control gate next to the monitoring sign.
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        Figure 52. Flood Control Gate
No signs were posted at the Lost Hills Road Bridge site on Las Virgenes Creek (Starbucks parking lot concrete stream removal landscaping project site). Part of this project will create access to the creek. Additionally, vegetation monitoring and contact with the stream to evaluate and modify the landscaping project will occur for several years.

6. A set of signs should be placed at each location where the public will be allowed to access the creek when the project is complete.
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      Figure 53.
Agoura Road Entrance
   Figure 54. Parking Lot Entrance

No signs were posted at HtB’s site 13 on Lost Hills Road. This site is near A.E. Wright middle school and is accessed by students on occasion. Additionally, this site is subject to frequent water quality and biological monitoring.

7. A set of signs should be posted where the HtB-13 site access road meets Lost Hills Road. 
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              Figure 55. Access Road off Lost Hills Road

8. A set of signs should be posted on the access road from A.E. Wright middle school to the creek. 
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  Figure 56. A.E. Wright School Sign Placement Location

One English version of NZMS warning sign was posted at the RCD streambank restoration site (NZMS-10). The current sign is posted on the opposite side of the fence and is hard to read (figure 57). This site has easy access via a flood control road straight to the creek.
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         Figure 57. Existing sign at NZMS-10

9. A set of signs should be posted on the front of the fence at the RCD streambank restoration site. 
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             Figure 58. Preferred sign location RCD restoration site

Two signs were posted at DeAnza Park along the trail to the creek. This site has easy access to the creek via a flood control road and also has a trail to White Oak Farms and Malibu Creek State Park which is used by bicyclists, hikers, and equestrians. This site is monitored for water quality and biological elements.

10. A set of signs should be posted at the intersection of the trailhead that leads to White Oak Farms.
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            Figure 59. WhiteOak Farms Trailhead

11. Another set of signs should be posted at the bench adjacent to Las Virgenes Creek
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         Figure 60. Bench at Base of Flood Control Road and Creek

No signs were posted at White Oak Farms. This site is well used for hiking, biking, and equestrian.

12. A set of signs should be placed at the White Oak Farms entrance.
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   Figure 61. White Oak Farms Entrance off Las Virgenes Road

13. A set of signs should be placed at the first bridge on both sides.
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         Figure 62. White Oak Farms Bridge

14. A set of signs is recommended at the fork in the road at White Oak Farms.
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         Figure 63. White Oak Farms Fork in the Road

No signs were posted at Malibu Creek State Park which is frequently monitored, and subject to heavy recreational and equestrian use. 

15. A set of signs should be posted at the park entrance kiosk.

[image: image35.jpg]





      Figure 64. Malibu Creek State Park Entrance
16. A set of signs should be posted at the Crags Road trailhead.
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      Figure 65. Crags Road Trailhead

Liberty Canyon Creek

One site was surveyed in July 2006 (LC) and two locations were surveyed on Liberty Canyon Creek July 12th and 13th, 2007 and October 28th and 29th, 2008. Both locations are monitoring sites for multiple groups and recreational and equestrian use is common at the lower Liberty Canyon site. No NZMS were observed during our surveys at either location.
No NZMS signs were posted at either location on Liberty Canyon Creek. The upper site is difficult for the public to access the creek but provides an excellent opportunity to educate the many hikers and joggers who use the site. The lower Liberty Canyon Creek site gets common recreational and equestrian use but is an elevated bridge that minimizes the chance of contact with the stream. Due to the frequent use and potential for education we recommend installing signs at both these locations.

1. Suggest installing a set of signs at the trailhead gate for the upper Liberty Canyon Creek site. 
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Figure 66.
Long Shot Upper Liberty Gate    Figure 67. Close-up Upper Liberty Gate

2. Suggest installing a set of signs on each side of the horse bridge at the lower Liberty Canyon site. 
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Figure 68. Location of Horse Bridge on Liberty Canyon Creek
Lindero Canyon Creek

Three sites were surveyed for NZMS in July 2006. An additional site was surveyed in July 2007 and October 2008 to determine the upstream extent of the NZMS infestation. Surveys occurred at the Lindero Country Club driving range (LIN1) on Thousand Oaks Blvd., the spillway of Lake Lindero (LIN2), where Lindero Creek exits the culvert under Agoura Rd. (NZMS-05), and at the outlet of Lindero Canyon Creek where it joins Medea Creek (Lindero Lower). NZMS were present in high density at the outlet of Lindero Canyon Creek before it joins with Medea Creek (Lindero lower) and at the Agoura Road Culvert (NZMS-05). No NZMS were observed at the sites upstream of Agoura Rd.

A single NZMS sign was observed between all four sites on Lindero Canyon Creek. The sign was posted at the golf course trail across the street from Calabasas monitoring site LIN 1 by the Lindero Country Club driving range. It is recommended that additional NZMS warning signs be posted at the following locations. 

1. A set of signs should be posted at the golf course trail across Thousand Oaks Blvd. from Calabasas monitoring site LIN1. This location offers educational opportunities and has a good likelihood that golfers will have contact with the water.
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          Figure 69. Golf Course Trail Gate

2. A set of signs should be posted at site NZMS-05 where Lindero Canyon Creek exits the culvert under Agoura Rd. This site is frequently used by day laborers who do have contact with the water.
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        Figure 70. NZMS-05 Agoura Road Culvert
3. No easy public access exists at LIN2 Lake Lindero spillway site. We suggest that NZMS warning signs are posted at the boat launch for Lake Lindero located at the end of Mainmast Drive off Lake Lindero Drive.
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Figure 71. Lindero Lake Boat Launch

4. Post sign at trailhead where Lindero Creek outlets into Medea Creek east of Kanan Road.
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    Figure 72. Lindero Creek Trailhead off Kanan Road

Malibu Creek

Seven sites were surveyed in 2006 (figure 10). An additional site at the Salvation Army Camp was added in 2007 and 2008 (figure 11). NZMS were observed at all eight sites on Malibu Creek. The 2008 survey found high density at all sites except the Texas crossing (Tapia R-9) and at HtB-12 just downstream of the rock pool in Malibu Creek State Park. Both of these sites were reported as moderate.

The former Texas Crossing site had snails in high density as recently as March 2007. The stream flow at the Texas Crossing dried up in June leaving only isolated pools with water temperatures in excess of eighty degrees Fahrenheit. NZMS were present downstream in the area with continuous stream flow and cooler water temperature. These same phenomena occurred at the Cross Creek Road bridge site in Serra Retreat. NZMS were scarce in areas with warm isolated pools and denser in areas with cooler water temperatures and continuous stream flow. 

No NZMS warning signs were posted at any of the locations surveyed for Malibu creek. Each of the sites surveyed are heavily used for recreation, including fishing, equestrian, cycling, hiking, and swimming and/or wading. Additionally, many of the sites are used by multiple groups for monitoring water quality and/or biological assemblages. The following locations are recommended for NZMS warning signs on Malibu Creek:

1. Tapia Park grated discharge/ Salvation Army Camp bridge it is recommended that three sets of NZMS warning signs be posted one set at the entrance kiosk, one set at the small Tapia Parking lot off Malibu Canyon Rd. south of Piuma Rd., and one set near the Salvation Army Camp gate. If the signs by the Salvation Army Camp gate are properly placed they would also be visible by users of a secondary metal park gate. Placing a brochure in the kiosks at all parks and on the park link shuttle.
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  Figure 73. Tapia Park Kiosk            
Figure 74. Tapia Small Parking Lot Malibu Canyon
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               Figure 75. Salvation Army Camp gate

2. Logan’s Run Bridge it is recommended that two sets of signs be placed on both sides of the Logan’s Run (5 culvert bridge) upstream of Century Lake. 
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      Figure 76. Logan’s Run Bridge

   

A second set of signs be placed on the sign post before the trail forks one side leading towards Logan’s Run and the other side leading to Century Lake.
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             Figure 77. Fork in Trail Leading to Logan’s Run Bridge

3. Former Texas Crossing site it is recommended that two sets of signs be placed on both sides of Malibu Creek at the former Texas Crossing site. While the elevated road crossing was removed in late 2006 numerous hikers and equestrians still use the site to cross Malibu Creek. Recommend sign placement near the fork at Crags Road that leads to the crossing on the left and the High Road Trail going straight.
[image: image47.jpg]





            Figure 78. Former Texas Crossing

4. It is recommended that three sets of signs be installed. One set of signs should be installed at the trailhead leading to the Rockpool.
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              Figure 79. Trailhead Leading to the Rockpool

Two additional sets of signs should be installed on both sides of the elevated Las Virgenes Municipal Water District bridge leading to the Visitor’s Center.
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Figure 80.
Bridge to Visitor’s Center North  Figure 81. Bridge to Visitor’s Center South
5. Serra Retreat bridge on Cross Creek Road (HtB-1) it is recommended that two sets of signs be installed on the bridge. One set installed on each side of Malibu Creek. This site is frequently used by various monitoring groups and provides easy creek access to residents and visitors of Serra Retreat and State Parks property.
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6. City of Calabasas monitoring site (MAL) off Palm Canyon Lane in Serra Retreat. We recommend one set of signs be installed at the trailhead at the end of Palm Canyon Lane. This is a frequent Malibu Creek access point for hikers and equestrians. Signs should be installed on the same post as the State parks Boundary sign.
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      Figure 84. Trailhead at the end of Palm Canyon Road

7. Malibu Creek Los Angeles County stream gauge (HtB-15): Recommend that two sets of signs be installed at this location. Set one should be installed at the gate access of Malibu Canyon Road. 
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      Figure 85. Malibu Creek Los Angeles County Stream Gauge Gate
Set two should be installed along the creek. This site is frequently used by multiple monitoring groups and recreational users.

[image: image55.jpg]


  [image: image56.jpg]



Figure 86. L.A. County Stream Gauge
Figure 87. Stream Crossing at L.A. County Stream Gauge

Medea Creek

Four sites were surveyed on Medea Creek between July 2006 and October 2008. NZMS were observed at the following locations: Conifer Street in Agoura Hills (MED1), Chumash Park (NZMS-06), the corner of Cornell and Kanan Roads (HtB-07), and the outlet of Medea Creek in Paramount Ranch (ML-01) (figure 9). 

There were no NZMS warning signs posted at any of the sites on Medea Creek during any of the surveys. Each of the Medea Creek sites are used by multiple agencies to monitor biological integrity and/or water quality. Additionally, the Paramount Ranch site is heavily used by hikers and equestrians. The Paramount Ranch site is also used extensively for filming. The Cornell Road site (HtB-07) is frequently used by day laborers who do have contact with the water. The City of Calabasas monitoring site on Conifer Street (MED1) in Agoura Hills is also frequently used by local residents walking their pets, bicycling, and hiking. It is recommended that additional NZMS warning signs be posted at the following locations.

1. MED1 Conifer Street in Agoura Hills is part of an interconnected bike and walking path that runs adjacent to Medea Creek for several blocks. It is recommended that three sets of signs be placed at the trail entrances on both sides of Conifer Street. One set should be installed on the northwest side of Conifer Street. 
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         Figure 88. Northwest Conifer Street Trailhead

Two sets should be posted one set on the southeast and a set on the southwest side of the street near the main trail entry accesses.
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Figure 89.
Southeast Conifer Street
  Figure 90. Southwest Conifer Street
The ML-01 site located in Paramount Ranch at the outlet of Medea Creek before it flows into Malibou Lake. It is recommended that three sets of NZMS warning signs be installed. 

2. One set of signs should be placed at the Rangers Station bulletin board.
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        Figure 91.Paramount Ranch Ranger Station Bulletin Board

3. One set at bulletin board located near the bridge leading to “Western Town”.
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       Figure 92. Western Town Bulletin Board

4. Third set of warning signs should be posted on the stream path to the east of Western Town.
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      Figure 93.  Main Trail East of Western Town

5. A fourth set of signs should be placed at the creek entrance west of the ranger station
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                Figure 94.  Creek Entrance West of Ranger Station

6. Corner of Cornell Road and Kanan Road (HtB-07) should have NZMS warning signs placed on the telephone pole denoting the trail to Medea Creek. This site is frequently used by day laborers who were observed leaving the creek wet on the day of the 2007 survey. 
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        Figure 95. HtB-07 Trailhead

7. Chumash Park is often accessed by kids from nearby Agoura High School. During the 2007 survey it was noted that there was evidence of recent partying and graffiti work in this concrete lined section of Medea Creek. We recommend one set of signs be installed on the Los Angeles County flood control gate.
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             Figure 96. L.A. County Flood Control Gate Chumash Park
Palo Comado Creek
Palo Comado (HtB-08) converges with Cheseboro Creek along Cheseboro Road downstream of site HtB-06. The concrete channel at Cheseboro Road and Driver Road is both Cheseboro Creek and Palo Comado Creek. The creek was dry during the 2008 survey and no signs of NZMS were present. No NZMS signs are recommended for this site due to difficult access.

Russell Creek

One site was surveyed on Russell Creek. The Russell Creek site is regularly sampled by the City of Calabasas Watershed Monitoring Program and is located in a trapezoidal concrete lined flood control channel. No NZMS were observed during the surveys in 2007 or 2008. There was evidence of recent flows that had scoured the algae and vegetation that was growing on the bottom of the channel.

No NZMS warning signs were posted at the Russell Creek site. The entire area surrounding the monitoring site is enclosed by a 6 ft. tall chain link fence and steep concrete streambanks that pose as significant obstacles for entering the concrete lined channel. NZMS warning signs may create awareness to the NZMS problem for the few pedestrians who pass by this location however we do not recommend installing warning signs due to the difficult access of the site.

Solstice Canyon Creek

Three sites were surveyed on Solstice Canyon Creek within Solstice Park. NZMS were present at NZMS-11 and NZMS-12 in 2008 from the second bridge down to Dan Blocker Beach. During the 2006 NZMS survey no NZMS were observed on Solstice Creek. In 2006 between the NZMS survey and the development of sampling protocols to prevent the spread of NZMS to other watersheds in the Santa Monica Mountains all monitoring was ceased with the exception of the Southern California Coastal Waters Research Project (SCCWRP). They were discovered sampling on Solstice Creek during the 6 week hiatus between May and July 2006. 

NZMS were discovered upstream and downstream of the Corral Canyon Road culvert that allows Solstice Creek to flow under Corral Canyon Road at the Solstice Canyon Park entrance. This culvert was replaced with a bridge during 2007and 2008 and construction was completed in spring of 2008. In preparation for the Corral Road culvert replacement project the site has had frequent monitoring and site visits by regulatory and construction personnel. 

No NZMS warning signs were posted anywhere in Solstice Canyon Park which is owned and operated by the National Park Service. Solstice Park is heavily used for recreation and dogs are allowed within the park, if they are kept on leash. We frequently observe dogs off leash frolicking in the streams. Solstice Park is also used by equestrians, cyclists, and is a frequent location for water quality and biological monitoring by multiple agencies. It is recommended that three sets of signs be installed at the following locations: 

1. A set of signs should be installed at the main trailhead above the upper parking lot. Most visitors will pass by this location as they enter the Solstice Park.
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     Figure 97. Main Trailhead Solstice Creek
2. A set of signs should be installed on the north side of the wooden bridge. There is a frequently used trail that provides easy creek access on this side of the bridge. 
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               Figure 98. North Side of the Wooden Bridge Solstice Creek HtB-14
3. A set of signs should be installed at the park entrance on the post with the “no parking after sunset” sign. All park visitors will pass by this location.
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      Figure 99. Solstice Creek Park Entrance

Stokes Canyon Creek

[image: image116.jpg]


A single site was surveyed at the confluence of Stokes Creek and Las Virgenes Creek. The bottom of Stokes Creek is located in Malibu Creek State Park just 200 feet downstream of the double culvert Crags Road stream crossing. The survey took place from the confluence of Las Virgenes Creek upstream to the culvert where Stokes Creek passes beneath Malibu Canyon Road. No NZMS were observed on Stokes Creek during the surveys. 

No NZMS warning signs were posted within Malibu Creek State Park during the surveys. The site is heavily used by hikers, bicyclists, equestrians, and is frequently monitored for water quality and biological resources by multiple agencies. It is recommended that NZMS warning signs be posted throughout Malibu Creek State Park. Recommendations for sign placement have already been made for this area (see Las Virgenes Creek site HtB-05 and Malibu Creek site HtB-12).

Topanga Canyon Creek 
Three sites were surveyed for NZMS on Topanga Creek between 2006 and 2008. Surveys occurred at the Topanga Creek Stream gauge (RCD06), behind the Topanga General Store (NZMS-14), and at Old Topanga Creek Road and the backbone trail (RCD03) (figure 28). No NZMS were observed at any of the survey locations. Only the Topanga stream gage site had water during the 2007 and 2008 surveys. These sites are frequently sampled for water quality and biological resources by multiple agencies. The backbone trail site off Old Topanga Road is frequently used by hikers. The site behind the Topanga General Store is heavily used by day laborers and transients. The Topanga Store site affords easy creek access and during the survey there was substantial evidence that creek was being frequently accessed at this location.

No NZMS warning signs were observed at any of the survey sites. It is recommended that one set of signs be installed behind the Topanga General Store due to the heavy creek use of the people loitering in the parking lot. 
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              Figure 100. Behind Topanga General Store

Trancas Canyon Creek

A single site was surveyed for NZMS on Trancas Creek in 2006 and 2007 (figure 29). This site was selected because it is frequently used by multiple agencies to monitor water quality and biological assemblages. It is also just downstream from Malibu Country Club which is a popular place to golf in the Santa Monica Mountains. No NZMS were observed during the 2007 survey. Trancas Creek was choked with algae almost the entire reach and hundreds of Red swamp crayfish were observed during the survey. An additional site was surveyed in 2008 (NPSTRC). This site was dry and no signs of NZMS were recorded.

No NZMS warning signs were posted at the entrance to the survey location. Due to the remote nature of this monitoring site no NZMS warning signs are recommended.
Triunfo Creek

Two sites were surveyed in 2006 and a third site was added in 2007. Surveys were conducted at the Corner of Kanan Road and Troutdale (HtB-17), Triunfo Creek outlet into Malibou Lake (HtB-25), and the City of Calabasas’ (TRI) monitoring site at Lindero Canyon Road and Ridgeford Drive in Westlake Village (figure 17). This site was heavily impaired by sediment and algae. No NZMS were observed during the 2006 or 2007 surveys. In 2008, NZMS were observed in low density at the Triunfo Creek outlet at Malibou Lake.

The Kanan Road site at the Troutdale Bridge is well used by riders from several equestrian facilities in the surrounding area. The Ridgeford Drive site in Westlake Village is used by anglers, hikers, runners, and by graffiti artists. We witnessed two anglers utilizing the site the day of our survey and there was substantial evidence of recent graffiti work under the bridge where Triunfo Creek flows. An interview with the anglers was conducted at the site to determine their awareness of the NZMS issue. Neither of the two people interviewed had ever heard of NZMS and no precautions were taken to prevent their spread. According to these anglers they fish multiple locations sometimes during the same day. 

No NZMS warning signs were posted at any of the three survey locations. It is recommended that two sets of signs be posted at the Ridgeford Drive site in Westlake Village at the following locations as well as the Troutdale site and where Triunfo Creek drains into Malibou Lake. 

1. One set of sign should be installed on the same sign post as “Oak Forest Estates” sign alternatively if that is not available the sign post with the “No trespassing” sign could be used. 

[image: image70.jpg]





        Figure 101.Oak Forest Estates Sign
2. One set of signs should be installed on the flood control fence by the bridge. These signs should be placed to maximize the views of the frequent hikers and runners that use the trail.
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 Figure 102. Flood Control Gate

     Figure 103. Flood Control Pedestrian Gate

3. A set of signs should be placed at the Troutdale horse trail.
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        Figure 104. Troutdale Horse Trail

4. The fourth set of signs is recommended to be placed on or near the no trespassing sign where Triunfo Creek drains into Malibou Lake. This site is privately owned by the Malibou Lake Mountain Club.
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      Figure 105. Private Access Triunfo Creek Outlet

Temescal Canyon Creek

A single site was surveyed on Temescal Creek in 2007 and 2008 (figure 30). The site was dry and no signs of NZMS were observed during the surveys. The Temescal Creek site is within Temescal Gateway Park which is managed by the Santa Monica Mountains Conservancy (SMMC). The park is heavily used for recreation and there are numerous contact points with Temescal Creek from the park. The SMMC also runs a children’s field science program which accesses the creek as part of the curriculum

No NZMS warning signs were posted in Temescal Gateway Park. The popularity of this park and the ease of creek access warrant the installation of NZMS warning signs. It is recommended that three sets of signs be installed at the following locations:

1. One set of warning signs should be installed at the pay station in the lower parking lot. This can alert park visitors to the NZMS problem as they enter the facility. 
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      Figure 106. Lower Lot Pay Station

2. A second set of NZMS warning signs should be posted at the main bulletin board kiosk.

[image: image76.jpg]





     Figure 107. Main Bulletin Board
3. The third set of warning signs should be posted on the “Area Closed” sign post near the bridge at the upper trailhead just past the Presbyterian Conference Center. Many hikers utilize this trailhead and have access to the creek in many locations along this route.
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                Figure 108. Upper Trailhead by Presbyterian Conference Center

Other recommended locations to post NZMS warning signs. 
Warning signs should be posted at the following locations:

1. Westlake Lake launching ramp. This site receives boats from other locations that could be infested with NZMS.
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      Figure 109. Westlake Lake Boat Launch Ramp
2. Malibou Lake club house and boat launch

3. Any Lake Sherwood Boat Launch sites.
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Figure 82. Serra Retreat Bridge West	        Figure 83. Serra Retreat Bridge East
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