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replacement, supplies, and the cost of disposing of the carp removed.  Since the labor for beach 
seining is provided by the City of Lake Elsinore’s lake management staff, no new staff positions 
are required.  All costs are considered to be annual operation and maintenance (O&M) costs.  It 
is assumed that beach seining would be most intensive between 2004 and 2008.  Over this period 
the O&M cost would average $60,000 per year.  From 2009 to 2014 seining would occur 
annually; however, the duration of annual seining would be reduced.  During this period the 
O&M costs would average $25,000 per year.  From 2015 through 2024, seining would be 
conducted biannually and the intensity of seining would be reduced as the carp population is 
reduced.  The biannual cost during the period from 2015 through 2024 for O&M activities is 
estimated to be $25,000.  Over the 20-year planning horizon the total O&M costs for carp 
removal by beach seining is estimated to be $600,000 (see Table 6-1).  Table C-2 in Appendix C 
of the FMP summarizes the annual cost of beach seining over the planning period.  Carp removal 
by beach seining is the most costly of the recommended enhancement measures; however, it is 
the most important and effective means of controlling the carp population. 
 
Inlet/Cove Seining (FMP Action Item 2: High Priority - Experimental) 
 
In addition to beach seining there is an opportunity to increase the annual removal of carp 
biomass by conducting inlet and/or cove seining.  The FMP recommends that inlet/cove seining 
be implemented on an experimental basis to determine how effective the method works at Lake 
Elsinore.  
 
Specifically, the small cove on the eastside of the T-peninsula on which the three geothermal 
wells are located can be used for carp removal (Figure 5-1).  During the late winter or early 
spring prior to the onset of the carp spawning period, the fresher and warmer geothermal water 
from one or more of the three wells can be directed to the head of this cove.  The water should 
attract carp from the more saline, colder lake water.  Following a period of chumming (i.e., 
feeding) the carp with seed corn, the cove can be closed with a block net and the cove seined to 
remove carp.  After each removal, the block net would be opened to allow more carp to enter the 
cove, and the process repeated each day or every other day, until the number of carp captured 
declines significantly.  Cove seining would supplement beach seining.  Its cost effectiveness will 
be judged directly against Action Item 1 beach seining.   
 
The cove seining is considered experimental because it is not known how well the warm, fresher 
geothermal waters will attract carp.  In addition, the catch of carp per unit of effort (i.e., pounds 
of carp per collection) should be compared to the beach-seining program to determine if cove 
seining is cost effective and adds significantly to achieving the overall annual removal goal. 
 
The cove seining approach can also be applied to existing inlets around the lake that are free of 
bottom obstacles, but without the use of geothermal well water.  Specifically, during those spring 
periods when the San Jacinto River is discharging significant flow to Lake Elsinore, the FMP 
recommends that the river inlet channel to Lake Elsinore be seined for carp (Figure 5-1).  
Inflowing freshwater from the San Jacinto River should be a stimulus for carp to move to the 
river inlet.  Carp movement from Lake Elsinore to the river has been historically documented 
during the spawning season.  A combination of inflowing freshwater and chumming may attract 
significant numbers of carp that can be seined from the channel using the process employed for 
the cove seining.  The FMP views inlet seining as more opportunitistic, given the variable 
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hydrology of the San Jacinto River.  Depending on the type of water-year, it may be possible to 
intentionally release water from Canyon Lake for a long enough period to attract carp to the inlet 
channel.  The FMP recommends that this option be evaluated by LESJWA.  Once again, if inlet 
seining is implemented, its effectiveness compared to beach seining should be evaluated. 
 
The implementation of the foregoing experimental seining programs will depend on lake water 
levels.  If the lake is low or high, seining may not be feasible at some locations.   
 
Schedule for Implementation 
 
As noted in the foregoing narrative, inlet/cove seining is viewed as both experimental and in the 
case of inlet seining, opportunistic.  Consequently, it is not feasible to predict when seining will 
be implemented or if it will continue over the 20-year planning period.  Notwithstanding the 
problem of predicting the ultimate utility of inlet/cove seining, in order to reserve funding for 
this activity, the FMP has scheduled this enhancement action to occur every year between 2005 
and 2024.  As planned, inlet/cove seining would occur during periods of high inflow from the 
San Jacinto River to Lake Elsinore (the opportunistic part), and prior to the beginning of the 
initiation of significant carp spawning.  Therefore, Table C-1 in Appendix C indicates inlet/cove 
seining as occurring in the first quarter of each year during the winter to late winter period.  
Inlet/cove seining should conclude each year prior to the initiation of the more intense beach 
seining effort. 
 
Cost of Implementation 
 
As noted previously, the City of Lake Elsinore already has acquired the equipment (i.e., incurred 
the capital costs) needed to conduct carp seining.  While some additional capital cost will be 
necessary for new nets, most of the remaining costs are related to equipment repair, supplies, and 
the cost of disposing of the carp removed.  Since the labor for seining is provided by the City of 
Lake Elsinore’s lake management staff, no new staff positions are required.  All costs are 
considered to be annual operation and maintenance (O&M) costs.1  Because inlet/cove seining is 
conducted less intensively and opportunistically, the average annual O&M costs are lower than 
for beach seining.  Over the period from 2005 through 2024 the O&M cost are estimated to 
average $9,000 per year.  The total cost of inlet/cove seining is estimated to be $180,000.  
Table C-2 in Appendix C presents the O&M costs for inlet/cover seining for each year in the 
planning period.   
 
ENHANCEMENT MEASURES TO ACHIEVE OBJECTIVE 2.  ZOOPLANKTON 
ENHANCEMENT 
 
The goal of Objective 2 is to reduce predation rates on large zooplankton species, thereby 
increasing the rate of zooplankton grazing on phytoplankton.  There are two elements in the 
FMP aimed at improving the abundance and species composition of the zooplankton community 
in Lake Elsinore.  First, is the stocking of predatory fish to reduce the threadfin shad and the 
young-of-the-year carp populations.  Restructuring the fish community is discussed under 

                                                 
1 The capital cost of seine replacement is included as part of the beach seining budget. 
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Objective 5.  Second, is the establishment of rooted aquatic plants that will provide predation 
refugia for zooplankton in the lake.  Establishing aquatic plants is discussed under Objective 3. 
 
Zooplankton Predation Reduction (Top-down Biomanipulation) 
 
The FMP identifies the stocking of striped bass, wipers, and largemouth bass as top predators to 
help control undesirable fish populations (Objective 5).  Increased predation on shad will reduce 
predation rates on zooplankton.  Because large zooplankters have a greater grazing efficiency 
and ability to consume a larger array of particles than small zooplankters, an increase in large 
zooplankton populations, in turn, will indirectly lead to a decrease in the population of 
phytoplankton.  The end results should be improved water clarity, as well as a robust population 
of larger zooplankton that can provide a food resource for sport fishes, particularly young-of-the-
year sport fishes.   
 
Rooted Aquatic Plant Establishment (Bottom-up Biomanipulation) 
 
One of the current problems at Lake Elsinore is the absence of rooted aquatic plants, both 
emergent and submerged.  Large lake level fluctuations and high plankton densities inhibit 
rooted aquatic plant development.  This is a problem at many water storage reservoirs.  While 
rooted aquatic plants serve many beneficial purposes if they do not occur in excess, one of the 
typically overlooked benefits of plants is the refugia they provide to many species of 
zooplankton as well as fish.  Zooplankers use the plants to escape predation and the plants also 
serve to increase the survival rate of recently produced young zooplankers.  The establishment of 
rooted aquatic plants is addressed by Objective 3. 
 
ENHANCEMENT MEASURES TO ACHIEVE OBJECTIVE 3.  AQUATIC AND 
EMERGENT VEGETATION RESTORATION 
 
The goal of objective 3 is to develop, over time, a permanent rooted, aquatic emergent and 
submerged plant community at various locations around the lake.  The establishment of aquatic 
plants will contributed to the improvement of the aquatic environment at Lake Elsinore in the 
following ways: 
 

● Reducing the wind/wave generated resuspension of bottom soils/sediments, thus 
improving water clarity and water quality; 

 
● Using nutrients like phosphorus that would otherwise be available to 

phytoplankton; 
 
 ● Providing refugia for zooplankton; 
 

● Providing habitat for aquatic insects and other invertebrates that serve as food for 
sport fishes; 

 
 ● Providing spawning habitat for forage and sport fishes; and 
 
 ● Providing rearing habitat and escape cover for forage and sport fishes. 
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To achieve these benefits the aquatic vegetation must be: 1) initially established; 2) protected 
from damage by carp, grazing waterfowl, and wave action; and 3) located where lake water level 
fluctuations will not leave the vegetation exposed or excessively submerged.  In addition, 
activities that improve water clarity must be successful (i.e., carp removal and phytoplankton 
density reduction) in order for sunlight to penetrate deeper into Lake Elsinore and reach the 
aquatic plants.  Successfully achieving Objective 3 in Lake Elsinore will be difficult because of 
the high nutrient load, carp foraging, and water level fluctuations.  Three types of enhancement 
activities are recommended to begin the process of establishing rooted aquatic plants in Lake 
Elsinore: 1) carp exclusion; 2) providing areas with stable water levels; and 3) control of the carp 
population. 
 
Carp Exclusion (Bottom-up Biomanipulation) 
 
Carp exclusion from specific areas of Lake Elsinore will allow aquatic plants, invertebrates, and 
sport fish communities to become established and develop without interference.  The FMP 
recommends that two types of carp exclusion be implemented:  1) large-scale exclosures; and 2) 
small-scale exclosures. 
 
Large-scale Carp Exclosures (FMP Action Item 3: High Priority at Site 1) 
 (FMP Action Item 4: Low Priority at Site 2) 
 
Two locations are suitable for large-scale carp exclosures in Lake Elsinore.  The first site (Site 1) 
is located on the west side of the peninsula containing the three geothermal wells (sometimes 
referred to as the T-peninsula). The second site (Site 2) is the large embayment at the base of 
Rome Hill at the southwestern margin of the lake (Figure 5-2).   
 
Specific Recommendations 
 
Both Sites 1 and 2 offer potential opportunities to implement several aquatic resource 
enhancements for Lake Elsinore by excluding carp from these areas, in addition to aquatic 
vegetation establishment.  The FMP recommends that detailed feasibility studies be completed to 
determine if both sites can be engineered to function as carp-free refugia or “ponds” within the 
larger Lake Elsinore basin.  The carp-free ponds would then be managed to produce sport fishes, 
to enhance the zooplankton community, and to develop rooted aquatic vegetation.   
 
Site 1 
 
Site 1 is approximately four acres in area.  The carp-free exclosure at Site 1 would be created by 
constructing an earthen berm to keep carp out.  Specifically, at the west opening of the 
embayment that forms Site 1 (Figure 5-2), there is a dirt roadway that separates the embayment 
from the main body of Lake Elsinore at low water levels (below elevation 1,230 feet), thus 
ponding water between the roadway and the Lake Elsinore Levee (Figure 5-3).  If the 
embayment is temporarily dewatered (by pumping out the shallow water trapped by the 
roadway), then construction equipment can be used to deepen the embayment.  The spoil 
removed from the embayment would then be placed on the existing roadway to build it up in  


