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INTRODUCTION AND BACKGROUND

Over the course of three years, Cdtrans developed and implemented a Best Management
Prectice (BMP) Retrofit Filot Program in Southern Cdifornia  The Program included the
design, congdruction, operaion, maintenance, and monitoring of BMP pilot projects
throughout the urbanized areas of Los Angees and San Diego countiess. An ongoing
concern of local public hedth agencies in these areas has been the potentia for vector
production posed by these structures.

Structures such as these BMPs can creste permanent or semi-permanent standing water
and may present opportunities for vectors to establish themselves and potentidly spread
disease among the genera public. It is clear from the BMP retrofit program that existing
dorm water dranage systems must be modified by adding devices tha may contan a
permanent pool. Such retrofitting may create opportunities for disease carrying or
nuisance organisms to flourish, especidly organisms such as mosquitoes that may have to
be controlled. Within the loose framework provided by the applicable public hedth
dtatutes, the BMPs may be viewed as “thresats to public hedth.”

In this Stuation, severd organisms may pose a threet to public hedth and comfort:

Mosguitoes are the vectors of primary concern and are the mogt prominent of the
numerous bloodsucking organisms tha atack humans. They ae the only known
means of transmisson of the causa agents of severa diseases that, in the recent padt,
have been common in the United Statess  They require danding water for
development, though adults may travel far from such sitesin search of a blood med.

Black flies are biting flies that inflict a painful bite. Like mosquitoes, only the femde
takes blood meds. Many humans react adversdy to black fly bites. While black flies
are important vectors of human disease in the New World and Old World tropics,
they do not transmit any known diseese to humans living in Cdifornia  The
immature dages of black flies are found in flowing water where the larvae form
aggregations on stones, vegetation, debris, and other objects in flowing water. Pupae
can be found attached to the larval substrates.

Cockroaches are conddered synanthropic species adapted to living in  close
association with humans.  As such, cockroaches may be encountered in some BMPs
that provide habitat and coverage for them. They have never been consdered an
important vector of disease but are consdered a nuisance. The loca vector control
digricts (VCDs) origindly requested that Caltrans monitor for these organiams in the
BMPs. However, after further conaultation, it was determined that these organisms
posed little threat to the general population and did not merit incluson in the generd
monitoring scheme,

Midges are amdl flies that are often misaken for mosguitoes.  Although midges do
not feed on blood like mosguitoes, they can become a serious nuisance near wetlands,
drainage channds, lakes, golf course ponds, etc. The immature stages of the midge
life cycle occur in water. Adult midges are very smilar in gppearance to mosquitoes
and are dtracted to lights and to vertica dructures, such as the wals of human



resdences, adjacent to larva habitats. Midges can be a serious concern near airports
where swarms of the flies are attracted to runway lights and can interfere with arport
operations. These organisms are included in the monitoring program as both adults
and lavae. However, lavd midge monitoring is not initigted until sSzesble numbers
are collected in adult trgps.

Vertebrates that are consdered “vectors’ are actudly “reservoirs’ or hogs, and the
agents that cause human discase are transmitted by their athropod parasites. A
classc example is plague. The plague bacterium, Yersinia pestis, is transmitted to
humans by fleas that live on rodents. In Cdifornia, ground squirrels, chipmunks, and
wood ras have dso been implicated in the transmisson of plague. Other human
diseases associated with vertebrates and thelr parasites are murine typhus, regpsing
fever, and Lyme disease.  Animas can be true vectors and transmit disease through
bites or other close contact. Rabies, for ingstance, is transmitted when infected sdiva
enters through a bresk in the skin. In Cdifornia, skunks, bats, and foxes are most
commonly associated with rabies. Hanta virus pulmonary syndrome is tranamitted
directly by humans inhding the virus in feces paticdes or the urine of deer mice
Other diseases associated with vertebrate vectors in Cdifornia include tularemia,
Rocky Mountain spotted fever, and leptospiross. Vertebrate organisms of concern
for this project are rodents (rats, mice and squirrels), skunks and opossums.

The laws and regulations that govern or rdae to mosquito and vector control in
Cdifornia are found principaly in the sections of the Cdifornia Hedth and Safety Code,
Civil Code, Food and Agriculturd Code. Hedth and Safety Code Sections 2270-2294
decribe “Digrict Powers” The Public Hedth and Safety Code has lega precedence
over many other regulations and, presumably, to the court-ordered stipulations that drove
the BMP Retrofit Filot Project. There is legd precedence to support this assartion. Lega
opinions regarding issues relating to priority of enforcement for Public Hedth and Safety
Code Sections 2200 and 2292 versus other statutes determined that, with adequate notice,
vector control agents had enforcement priority and that other agencies could be held
criminaly lidble for interference with vector control efforts.

DEVELOPMENT OF THE VECTOR MONITORING PROGRAM

In accordance with the Memoranda of Undersanding (MOU), DHS daff established
comprehensve vector survellance and monitoring plans for the 37 operationd BMP
devices conducted in collaboration with the locd VCDs in ther respective jurisdictions.
The primary tasks of the VCDs were weekly monitoring of dl BMP gudy gtes for
immature stages of mosguitoes and midges. At the same time, DHS daff maintained an
overdl independent survellance schedule to monitor vegetative cover, predators of
immature mosquitoes, physicd and chemicd properties of water, and evidence of rodent
and other vector populations. DHS aso conducted a production study that assessed the
actua number of mosquito produced by individua BMPs and BMP types.

There are a total of four VCDs concerned with this project: three in Caltrans Didtrict 7
(the Greater Los Angeles County Vector Control Didrict, the San Gabrid Valey



Mosguito and Vector Control Didtrict, and the Los Angeles County West Vector Control
Digrict) and one in Cdtrans Didrict 11 (County of San Diego Depatment of
Environmenta Hedlth, Vector Surveillance and Control Section).

Service Agreements

Cdltrans initidly wished to forge agreements with the VCDs in the foom of MOUs. The
VCDs within the Los Angeles area had utilized service agreements and MOUs on other
projects. Initidly, al parties agreed that an MOU would be an acceptable contractua
vehicle to enter into. However, it soon became apparent that any MOU between Cdtrans
and a VCD would be far too cumbersome and could not be formaized and agreed upon
in a timey manner. Fortunatdy, the VCDs would aso consder entering into contractud
agreements (service agreements) with Cdtrans. It became clear that the most expedient
arrangement would be that of having agreements between the VCDs and the consultants
performing the monitoring and maintenance of the BMPs. The VCDs would in effect be
acting as subcontractors to Cdtrans consultants and al cost accounting would be
centrdized under the conaultants umbrella  This decison streamlined the agreement
process and would smplify cost accounting.

Entering into MOUs and service agreements was not standard practice for the County of
San Diego. The county represented a specia case in this instance.  Vector control in Los
Angdes County is performed by specid didricts (loca VCDs), while vector control in
San Diego County is peformed by an am of county government (the County of San
Diego Depatment of Environmental Hedth, Vector Survellance and Control Section).
Initidly, this posed some procedurd problems with regard to entering into contractua
agreements.  Though MOUs and service agreements could not be easly entered into, The
county could use a standard service contract that had been previoudy approved by their
Board of Supervisors. The county preferred to utilize the same contractua form when
deding with Cdtrans. This arrangement was agreegble to Cdtrans. As with the VCDs in
Didrict 7, San Diego County entered into an agreement with the consultant (Kinnetic
Laboratories Incorporated) in charge of operations and management of the BMPs.

Monitoring Roles and Responsibilities

Agreements between Cadtrans, DHS, VCDs and various consultants defined the
monitoring respongbilities of each entity. These respongbilities are outlined below.

Vector Control Disricts County of San Diego

The VCDs responshilities located in the Vector Control Plan (more specificaly, the

Cdtrans BMP Retrofit Filot Program; BMP Operation, Maintenance, and Monitoring

FMan, Volumell, Appendix IV, Vector Control Plan) were limited to the following tasks:
Monitoring of larval mosguitoes and midges, black fly larvae.

Visud survey and monitoring of vertebrate vectors @except Los Angeles County West
VCD).



Invertebrate and vertebrate identification.

Biologica and chemica abatement measures (mosquitoes, midges and black flies).
Data collection for mosquito and midge monitoring and abatement activities.

Post abatement follow-up monitoring (excluding adult monitoring).

Department of Hedlth Services, Vector Borne Disease Section
The tasks st out for DHS fdl under three categories. biological services, engineering
sarvices, and administrative services.

Biological Services - provides Catrans with expertise and assstance relating to
the biologica aspects of the vector monitoring and abatement program associated
with the BMP retrofit pilot project.

Engineering Services — provides Cdtrans with  engineering expertise and
assigance relating to the design, operations and maintenance activities associated
with the BMP retrofit pilot project.

Adminidrative Services — Provides DHS compensation for adminigrative and
management codts related to the activities carried out in the above task orders.

Universty of Cdifornia, Riversde (UCR)

UCR collected and identified mosquito and midge adults trapped by routine monitoring a
BMP gtes and control dtes.  The purpose of adult monitoring was to determine the
relaive abundance of potentid vectors of pathogens that cause human disease (i.e, adult
host-seeking and gravid mosquitoes) and nuisance flies (i.e, biting mosquitoes and non-
biting midges). In order to compare post-condruction sampling collections with the
background (pre-condruction) monitoring, UCR made every atempt to ensure that
sampling methods were as Smilar as possble.

The monitoring program was designed to duplicate the trapping efforts included in the
background vector/nuisance insect monitoring program carried out during the second half
of 1998. The data collected by the post-condruction monitoring program permitted
comparison of insect abundance before and after the BMP devices were operationd.

In order to evauate the levels of mosquito and midge populations & BMP dStes, a
monitoring program was undertaken to sample (1) host-seeking adult femae maosquitoes
by carbon dioxide-baited traps, (2) gravid femae mosquitoes by gravid traps, and (3)
adult midge populations by light traps.  The methods employed were smilar to those
caried out for the BMP stes before and during congtruction of the stormwater devices.

Lavd surveys by dipping were consdered the criticd component of the pod-
congruction mosquito monitoring program; however, because standing water was not
present at the Sites prior to and during condruction, larval surveys by dipping were not
included in the background monitoring program.

Specific monitoring roles and responghilities of governmental organizations are shown in



Table 1.

Table 1. Vector Monitoring Roles and Responsbilities for the Caltrans BMP
Retrofit Pilot Program

Caltrans District 7

Local VCD DHS UCR

Larva Insect Monitoring v
Adult Mosquito Monitoring v
Vertebrate Vector Monitoring v o
Monitoring Coordnation v
Vector Abatement v
Data Collection and Management v
Data Andysis v v
Specia Studies v

Caltrans District 11
Larva Insect Monitoring 4
Adult Mosquito Monitoring v
Vertebrate Vector Monitoring v
Monitoring Coordination v
Vector Abatement v
Data Collection and Management v
Data Andysis v 4
Specid Studies v
* Vertebrate vector monitoring not performed by Los Angeles County West Vector Control District; performed by

DHS.

Vertebrate Vector Consultants

Vertebrate vector consutants were contacted to determine whether proposed BMP
Retrofit Rlot Program dterations and additions to exiging habitat would sgnificantly
increase vertebrate vector activity or undesrable vegetation. These consultants examined
dl dtes prior to condruction and made determinations regarding their potentia for
harboring vectors after congtruction was completed. Factors consdered a each ste in
determining vertebrate vector potentia were:

Suitability of dte and adjacent habitat for vertebrate vector harborage, forage
opportunity, water avalability, and presence of dggnificant predatory animd
populations.

Suitability of each BMP dructure as potentid vertebrate vector habitat.  Since
none of the dructures have been congdructed, this was accomplished through
interpretation of exiding engineering drawings and Spedifications while viewing
pre-congtruction Ste habitat.

Determination of probable vertebrate vector species that could reasonably be
expected to inhabit each of the proposed BMP sites.




The consultants concluded that it was unlikedy that BMP emplacement would incresse
vertebrate vector harborage or production.  Throughout the entire study phase, the
presence of vertebrate vectors was never noted.

Abatement

The hedth code datutes, as written, give didricc managers wide latitude in determining
what condtitutes a public hedth threat. If these datutes are interpreted narrowly, it is
concelvable that the mere presence of “open, standing water” could be construed as a
threat to public hedth, and may be abated accordingly. As such, only prima facie
evidence of breeding (i.e. the presence of only one mosquito larva) is required for
abatement. Under these conditions, it is the vector control digtrict managers who largely
determine under what conditions abatement will occur.

The vector control digtricts in Los Angees County have edablished an abatement
threshold of one larva for the BMPs.  With this threshold, these didricts can abate when a
gngle larva is collected from a dte. The San Diego County Vector Survellance and
Control Divison generdly does not rely on arbitrary thresholds in determining abatement
needs. San Diego County prefers a more pragmatic approach where factors such as BMP
location, larva dengty, and proximity to resdentia areas are considered.

In order to reduce the production of vectors and nuisance insects and minimize the
goplication of pedicides a BMP dtes effective habitat management is essentid.
Management drategies should focus on three genera aeas. physica control, biologica
control, and chemica control.

Physical Control

Water management plays a mgor role in controlling vectors. Standing water should not
persst more than three days (72 hours) in any BMPs except for wet basins that require a
permanent pool. Even habitat tha is only temporarily inundated is capable of supporting
mosquito production.

Control of aguatic vegetation is a criticd component of controlling vectors in permanent
danding water. Vegetation provides refuge from predation and physica disturbance
(eg., waves), and food resources for mosquitoes. Vegetation management aso ads in
the control of mosguitoes. Standing water that contains vegetation or organic debris is
aso aproblem as they provide idedl egg-laying hebitat.

Biological Control

Thebiologica control agent most commonly used to control mosguitoesis the
mosquitofish, Gambusia affinis. Mosquitofish are most effective in wet basins that have
adepth of 4 to12 feet and limited shalow shordine (less than 30 percent of surface areq).
Thelr effectiveness as a mosquito control agent declines greetly as the dengty of
vegetation incresses.




Chemica Control

Vector control agencies prefer the employment of new generation biologicdly rationd
compounds for mosquito control. These compounds pose an indgnificant threet to non-
target organisms and are conddered the most environmentdly friendly approach to
mosquito control. Mot vector control digtricts focus on controlling mosguito larvae with
compounds such as mosguito-specific bacteria in the genus Bacillus and insect growth
regulators (IGRs). Control of mosguitoes in the adult stage is rare, and generdly occurs
only asalast resort.

In Southern Cdifornia, three types of pedticides are currently used againgt mosquito
lavae mosquitocidd  oils, mosguito-specific  bacteria, and insect growth regulators
(IGRs).

Mosquitocida oil kills mosquito larvae and pupae by suffocetion. This ail is the only
materid avalable for use in Cdifornia that is effective aganst mosquito pupee. The
oil disspates within 48 to72 hours after application. Mosquitocidd oils are used
when pupae are present, or when the conditions are such that other pesticides will be
ineffective.

Mosguito-specific  bacteria pegticides are widdy used throughout the world for
mosquito control.  Bacillus thuringienss variety isragdlenss (Bti) and Bacillus
sphaericus are currently registered for use in Cdifornia  Both Bti and B. sphaericus
are harmless to humans and non-target organisms when gpplied according to the labe
directions. The toxins they produce are specific to mosquitoes and degrade rapidly in
aquatic environments. The gpplication of Bti and B. sphaericus to BMPs should not
compromise the water quality.

Insect growth regulators (IGRs) are synthetic hormones that inhibit the development
of mosquitoes.  When applied to stes where larvae are present, mosquitoes fail to
devdop into adults. IGRs ae avaldile in severd formulations induding liquid
concentrates, pellets, and briquettes, and can aso be gpplied in combination with Bii.
Methoprene (Altosd) is the most common IGR currently in use with vector control
digricts in southen Cdifornia  Liquid formulations of methoprene are currently
being used as a regulally part of an integrated control program against mosquitoes in
Los Angdes County. Briquette and granule formulations are dso avaldble
Briquettes are capable of releasing methoprene over a 30to120 day period.

All monitoring and abatement data collected by the VCDs and UCR were transferred to
DHS. DHS devedoped and maintains a centrd database of dl monitoring and abatement
data. Abatement actions taken during this study are shown in Tables 2 and 3.



Table 22 Number of weekly mosguito abatement procedures to BMP structures
constructed in Los Angeles County, Caltrans District 7, for the Caltrans BMP
Retrofit Pilot Study.

No.
Weekly
BMP Technology Type Site Name
Abatements
Extended Detention Basins (EDB)  1-5/1-605 19
[-605/SR 91 interchange 0
Drain Inlet Inserts (DII) Foathill Maintenance Station 0
Rosemead Maintenance Station 5
Las Flores Maintenance Station 0
Infiltration Basins and Trenches Altadena Maintenance Station’ 0
|-605/SR 91° 2
Oil/Water Separators Alameda Maintenance Station 3
Media Filters Eastern Regiona Maintenance 7
Foothill Maintenance Station® 2
Termination Park and Ride® 8
Multi-Chambered Treatment Trains ViaVerde Park and Ride 17
S Lakewood Park and Ride 47
Continuous Deflective Separators 1-210 east of Orcas Ave. 20
T 1-210 east of Filmore Ave. 8
Biofiltration Swales and Strips 1-605 Del Amo Ave.’
|-5/1-605" 15
Cerritos Maintenance Station® 1
|-605/SR 91° 3
|-605/SR 91° 0
Altadena Maintenance Station® 8

Anfiltration Trench; PInfiltration Basin; °Austin-Type MediaFilter; “Biofiltration Swales; °Biofiltration Strips

10



Table 3. Number of weekly mosquito abatement procedures to BMP structures
constructed in San Diego County, Caltrans District 11, for the Caltrans BMP
Retrofit Pilot Study.

No.

Weekly

BMP Technology Type Site Name

Abatements

Wet Basin |-5/La Costa Ave. (east) 5

Extended Detention Basins (EDB)  |-5/SR 56 6
|-15/SR 78 0
I-5 Manchester Ave. (east) 0

Infiltration Basins and Trenches Qarls‘baad Maintenance Station 0
|-5/La Costa Ave. (west)” 3

Media Filters SR 78/1-5 Park and Ride® 1
La Costa Park and Ride® 1
Escondido Maintenance Station’ 0
Kearny Mesa Maintenance 1

Biofiltration Swales and Strips |-5/Palomar Airport Rd. ' 0
SR 78/Mérose Dr.' 0
Carlshad Maintenance Station 0
(west)

3nfiltration Trench; PInfiltration Basin; CAustin-Type Media Filter; “Delaware-Type Media Filter; °Canister-Type Media Filter; 'Biofiltration
Swales; Biofiltration Strips

11



SUMMARY OF FINDINGS

Larval Monitoring

In collaboration with the four loca VCDs, DHS monitored dl 37 structurd BMPs at 31
gtes in San Diego and Los Angeles counties for mosquito abundance, vegetative cover,
predators of immature mosquitoes, physicd and chemicad properties of water, and
evidence of rodent and other vector populations. This information was used to determine
which factors within BMPs are most conducive to vector production and which species
use these dructures.  Since mosguitoes are the most abundant and versatile vectors
associated with aquatic habitats, this study emphasized mosquito production within BMP
dructures.  The primary tasks of the local vector control agencies included weekly
monitoring of adl BMP pilot project sudy gtes for immature stages of mosquitoes,
midges, and sad flies in their area. At the same time, DHS daff maintained an overal
independent  survelllance schedule to monitor vegetative cover, predators of mosquito
larvae, certain physicadl and chemica properties of water, and evidence of rodent and
other vector populations. In addition, a single vector abatement regimen was prepared by
VBDS and implemented by the collaborating vector control agencies. After evauation of
various mosquito larvicides, a liquid formulation of the IRG methoprene (Altosid EC®: a
juvenile hormone mimic that inhibits successful emergence of adult mosquitoes and a
vaiety of midges) was recommended because of its short resdua activity, extremely low
environmental toxicity, and negligible effects on larval population dynamics The loca
vector control agencies implemented this mosquito abatement procedure as needed.

The primary purpose of this study was to develop a better understanding of vectors
associated with different structural BMPs implemented by Cadtrans as part of their BMP
Retrofit Filot Study. Two years of lavad mosquito data obtained through weekly
monitoring beginning in ealy May 1999 and running through April 2001 ae
summarized. The data were used to identify vector sources within BMP types or within
individua desgns and were used to evauate the success of efforts to mitigate these
problem areas.

Eight mosquito species were collected from Cdtrans BMP dructures during this 2-year
gudy, four of which are known vectors of human disease. Of the nine different BMP
technologies implemented by Cdtrans, those that mantaned permanent sources of
danding water (i.e. Multi-Chambered Tresiment Trans (MCTT), Continuous Deflective
Separators (CDS), and wet basins) provided excellent habitat for immature mosquitoes,
and frequently supported large populations reative to other dructurd desgns.  In
contrast, BMPs designed to drain rapidly (i.e. biofiltration swaes and grips, sand media
filters, infiltration basins and trenches, drain inlet inserts extended detention basing)
provided less suitable habitats for vectors.

Results showed that vector production at the Catrans BMP structures was influenced not

only by dedgn, but dso by factors such as locaion, immediae and large-scae
surroundings, nontstorm water discharges (e.g. irrigation), Ste maintenance, and various
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other unexpected events. Because of this, direct comparisons between dructures of
gmilar dedgn were difficult, if not impossble BMP desgn fedures identified during
this sudy that contributed to vector production should be avoided in future construction
plans. Some examples include the use of any sump, catch basin, or Spreader trough that
does not dran down completely, loose rip rgp, pumps or motors that "automaticaly"
drain water, and effluent pipes with smal diameter metering holes that may be prone to
clogging. If absolutey necessary, sumps should be covered by a suitable mosguito net
that is inspected and replaced on a regular bass Permanent ponds will dways be the
source of some vectors regardless of design. To minimize vector production, ponds
should be stocked with mosquitofish and be constructed with steep banks to reduce
potentid breeding habitats (dthough steep banks may hinder the ponds pollutant remova
effectiveness) (the steep dopes are contrary to pond design, OK to leave here, but should
we note this). Although shdlow pond grades and emergent vegetation increase water
qudity benefits, steep banks would reduce potentia vector sources and vegetation
dengty, benefiting long-term water quaity and vector control.

Adult Monitoring

An adult monitoring program was carried out to determine the abundance of pathogen
vectoring and nuisance flies at the Cdtrans Stormwater BMP Retrofit Program dtes in
Los Angdes and San Diego counties before and during stormwater device operation.
The monitoring program conssted of two components. (1) a background monitoring
program caried out during the second haf of 1998, before the BMPs were fully
operationa, and (2) a post-congtruction monitoring program carried out after construction
was completed a the maority of dtes. Pogt-congruction monitoring began in January
1999 and terminated on the last week of June 2000. Adult host-seeking mosquitoes (i.e,
femde moguitoes potentidly  biting humans), gravid mosguitoes (i.e, femde
mosquitoes ready to lay eggs), and non-biting midges were collected usng two types of
traps: (1) carbon dioxide-baited, UV light traps and (2) gravid traps.

There were no sgnificant differences in the aundance of hogt-seeking mosquitoes and
midges a sormwater BMP gtes in July - December 1998 versus July - December 1999,
however, severd dtes showed increased gravid mosquito activity during 1999.  This
comparison of pre- and post-congtruction adult mosguito activity is for a period of
relatively little precipitation and, consequently, most storm water BMPs should not have
contained standing water during much of the annud period of greatest mosquito activity
in 1999. Also, any differences that might have occurred due to vector production from
the gtes would have been lessened because of the control efforts focused on the immature
maosquitoes.

Mosguito abundance a “control” locations was dgnificantly lower than a pared storm
water BMP dgtes, particularly media filters, for 50 to 75 percent of comparisons. The
number of hod-seeking or gravid mosquitoes collected at Sites that were designated as
“controls’ was never dgnificantly greater than the abundance of mosquitoes a paired
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sorm water BMP dgtes during July through December 1999, during a shorter, but
comparatively wetter, period from May through early July 1999, and during spring 2000.

Activity of mosquito populations was generdly low, and did not differ condgtently for a
particular sform water BMP design in comparisons across al dtes.  Averaged across
gtes, host-seeking activity was less than two individuas per trgp night and gravid activity
was less thanl5 individuds per trgp night. Gravid mosguitoes may provide a better
measure of vector activity than do host-seeking mosquitoes because overdl gravid
mosquito activity was 10 to 13-fold grester than hodt-seeking activity & most of the
trgpping Stes. Mosguito activity at the wet basin increased over time and was probably
asociated with increased coverage by emergent vegetation.  Gravid mosguito activity
ads increased makedly following the inddlaion of CDS units. Design features that
permit standing water in sorm water BMPs which otherwise would not hold water for
more than 72 hours (i.e,, energy disspators or level spreaders a bioswales and biostrips)
will aso produce mosguitoes and eevate mosguito abundance above the naurd
background levels.

Adult midge activity a& sorm water BMP dtes did not increase dgnificantly above the
background levels that were present prior to operation of the storm water BMP retrofit
devices. This observation suggests that none of the sorm water devices was producing
sgnificant numbers of chironomid midges.

Design and Oper ations Recommendations

Mosquito abatement is an important concern in much of Southern California because the
climate is amenable for much of the year to mosquitoes and the diseases that they
tranamit. The increasing human population and the addition of water to ahigtorically dry
region creates a Stuation conducive for disease transmisson by mosquitoes. The
mosguitoes that utilize natural sources such as ponds and wetlands are capable of
trangmitting diseases to humans. Any new, manmade habitat that might produce large
numbers of mosguitoes is a concern to the public agencies charged with vector control.

VCD Recommendations

The VCDs wereinitidly given the opportunity to provide input regarding the design and
maintenance of the sites or structures asiit relates to vector control. Much of thisinput is
evident in Appendix IV of the OMM plan. However, they dso provided
recommendations that may not be sdlf-evident in the OMM plan. These observations and
recommendations are synopsized below:

One of the more effective environmenta controls for vegetation, and consequently
mosquitoes, is proper water management. Standing water that contains vegetation or
organic debrisistypicdly a problem, but habitats that are temporarily inundated can
also create mosuito problems.
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Vector control srategies should concentrate on physica measures, minimizing the
amount standing water present in the devices. Standing water that persists for three
days (72 hours) or longer, epecidly during warm periods, is likely to produce adult
MOSsquIitoes.

Access to some BMPs will be provided through manholes or graes, vectors will
readily enter and exit the structures. Any access cover should be free of apertures
large enough to dlow entry of adult mosguitoes if a permanent pool of water is
maintained in the Structure,

Mosquito production is strongly associated with vegetation densties and coverage.
BMP desgns that support reduced vegetation growth ae preferable for the
enhancement of vector control. From a vector control viewpoint, the negative
atributes of thick vegetation outweigh many of the benefits. Thick vegetation and
inadequate access hinder mosquito abatement. In addition to providing habitat for
mosquito larvee and resting sStes for adult mosguitoes, thick vegetation will inhibit
the gpplication of larvicides.

If a given dte does not drain, heavy equipment used for vegetation maintenance
might compromise the integrity of the dte by channding water flow and cregting
additiond habitats (eg., tire tracks, unevenness in the basin floor that would lead to
gdanding water) for vectors of disease. Scheduling vegetation maintenance as near as
possble to the onset of mosguito season (early April) is advissble Doing so will
limit the vegetaion in the basn to the greatest extent possble once mosquito
populations are likely to increase in the spring.  Even though climatic conditions are
potentialy favorable for year-round growth, some senescence and dowed growth of
the vegetation will occur during the winter months. If necessary because of basin
charecteristics or permit considerations, the vegetation management could be carried
out in the late autumn or early winter.

Vegetation removed from the ste will need to be transported esewhere for disposa.
Allowing downed vegetation to reman on sSte and then inundated may cregte a
severe vector problem.

Infiltration ponds may be an even greater vector control and vegetation management
problem than are detention basins because they encourage the development and
accumulation of vegetative detritus that upon re-inundetion is atractive to egg-laying
mosguitoes and provides resources for mosquito larvee. These stes encourage the
growth of vegetation, yet infiltration congderaions necessaily limit  vegetation
management practices.

Bidfiltration swales and grips are intended to serve as filter-conduits to move water
from impervious surfaces to other holding structures or the recaiving water.  As long
as standing water does not occur in the swales, the $opes of the designs and the short
water resdence time should prevent a vector problem. Bacteria degradation of grass
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clippings can be highly atractive to gravid (egg-carrying) Culex tarsalis and Cx.
guinquefasciatus.

If the Ste does not dry, heavy equipment used for vegetation mantenance might
compromise the integrity of the Ste by channding water flow and creating additiona
habitats (e.g., tire tracks, unevenness in the basn floor that would lead to standing
water) for vectors of disease. Efforts to mantan the integrity of the basin floor
should be maximized.

Scheduling vegetation maintenance as near as possble to the onset of mosquito
season (early April) is advissble. Doing so will limit the vegetation in the basn to the
grestest extent possible once mosguito populations are likely to increase in the spring.
Even though climatic conditions ae potentidly favorable for year-round growth,
some senescence and dowed growth of the vegetation will occur during the winter
months.  If necessary, because of basin characteristics or permit consderations, the
vegetation management could be caried out in the lale autumn or ealy winter.
Vegetation removed from the dte will need to be trangported esewhere for disposa.
Allowing downed vegetation to remain on Ste and then inundated will creste a severe
vector problem.

Department of Health Services Design Recommendations

As part of their engineering design review task, DHS was asked to address
design features and other factors that created suitable habitat for the propagation
of vectors within BMPs and provide corrective or preventative recommendations
for future designs. Their study provides an initial assessment of design criteria
related to vector production within BMP structures.

Generd Design and Maintenance Recommendations
Mosguitoes were found to be the most sgnificant and persstent vectors associated with
BMP dgructures that retained a permanent pool of water between storm periods. Because
of this recommendations focused primarily on preventing standing water, which is
needed for the development of immature mosguitoes.

As a generd recommendation, al BMP structures should be eesily and safely accessible
(e.g. avoid dructures with confined space) to adlow vector control personnd to effectivey
monitor and, if necessary, abate vectors. As a genera rule, mosquito larvicides are
aoplied with hand-held equipment a dtes with smal footprints and with backpack or
truck-mounted high-pressure sprayers at Sites with large footprints. The effective swath
width of most backpack or truck-mounted larvicide sprayers (liquid or granule) are
aoproximately saven meters on a windless day. As a result, road access (with provisons
for tuming a full-size work vehicle) should be provided aong at least one dde of large,
open BMPs that are less than seven meters wide. Those BMPs that have shoreline-to-
shoreline distances in excess of seven meters should have a perimeter road for access to
both sdes. It is dso important that no vegetation or other obstructions be present
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between the access road and the BMP, which might obstruct the path of larvicides to the
water. Thus, roads should be built as close to the shoreline as possble. The periodic
remova or mowing of invasve catals or other tal wetland vegetation including shrubs

and treesis necessary.

The following criteria should be incorporated into the design of dl structurd BMPs to
reduce the probability of mosquito breeding.

Dry Systems

Structures should be designed such thet they do not hold standing water for more
than 72 hours (the minimum length of time for mosguito development).
Provisons to prevent or reduce the posshility of clogged discharge orifices (eg.
debris screens) should be incorporated into the design. The use of weep holes are
not recommended due to rapid clogging when adjacent to or within a sediment-
laden area.

The hydraulic grade line of each dte should be a primary factor in determining the
aopropricte BMP that will dlow water to flow by gravity through the structure
(Pumps are subject to failure and require sumps that hold water, which may creste
mosguito habitats. Structures that do not require pumping should be favored over

those that do).
Desgns should avoid the use of riprgp or concrete depressions that may hold
ganding water.

Didribution piping and contanment basins should be designed with adequate
dopesto drain fully and prevent sanding water.

Systems with Sumps, Basins or Permanent Ponds

Structures  designed with sumps or basns thet retan water permanently or semi-
permanently (eg. MCTT, CDS, Ddaware-type sand media filters, caniger-type media
filters) should be seded completdy agang adult mosquitoes.  Adult femde mosguitoes
may utilize openings as Imdl as 1/16th of an inch to access water for egg-laying.

Structures should be designed with the appropriate pumping, piping, vaves, or
other necessary equipment to dlow for easy dewatering of the unit if necessary.

If the sump or basn is completdly seded, with the exception of the inlet and
outlet, the inlet and outlet should be fully submerged so that femade mosquitoes
have accessto only alimited surface area of water for egg-laying.

Permanent ponds should maintan water quality and quantity sufficient to support
aurface-feeding fish such as mosquitofish, Gambusia affinis, which feed on
mosquito larvae.

Permanent pond shordines should be accessble to vector control crews for
routine monitoring and abatement procedures, if necessry.  Emergent plant
dengty should be controlled so that natural mosguito predators are not inhibited
or excluded from pond edges (i.e. fish should be able to swim between plant
bases).
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If possble, permanent ponds should be maintained with depths in excess of four
feet to preclude invasve emergent vegetation such as cattals. Pond edges below
the water surface should be fairly steep and uniform to discourage dense plant
growth and reduce favorable mosquito habitat.

Riprep or liners should be used in areas where vegetation is not necessary, to
prevent unwanted growth.

Permanent ponds should be designed to alow for easy dewatering of the basin
when needed.

Recommendationsfor Specific Treatment Technologies

These observations and recommendations ded with specific desgn factors of each BMP
type employed.

Biofiltration Strips and Swales

With the exception of the origind energy disspaters used in Cdtrans Digrict 7,
biofiltration srips and swaes did not pond significant amounts of water during this study.
Energy disspaters that do not hold water are recommended (e.g. rocks embedded into
concrete).

Austin-Type Sand Media Filters
In generd, Audin-type sand media filters functioned as intended during this Sudy;
however, the following recommendations should be conddered for future designs to
minimize potential vector habitats.

Pump sumps hold water and provide habitat for immature mosquitoes. In
addition, these sumps cannot be sampled essly due to ther depth and
inaccessibility.  Where possble, the inddlation of pumps ad sumps should be
avoided. Where pumping cannot be avoided, a mosquito-proof materid should be
ingtalled over the top of the sump to prevent mosquitoes from accessing water.

It is criticd that desgn plans, particularly hydraulic grades, are carefully adhered
to during condruction. The design dope of 0.1percent in the sedimentation vaults
was acceptable for proper drainage; however, the Termination Park and Ride ste
was condructed with a faulty grade in the sedimentation vault, which resulted in
standing water that accumulated opposite the PV C riser pipe.

Spreader troughs designed to deliver water uniformly to adjacent sand media
filters frequently hold water for long periods of time. Future designs should avoid
the use of spreader troughs, or ensure that they hold weater for no more than 72
hours.

There are numerous maintenance issues associated with the Audin-type sand media
filters that should be performed on a regular bass and are criticd to prevent standing
water and associated vector production. Any mosquito proofing materids (i.e. mosquito
nets) should be inspected frequently and replaced annudly as pat of routine
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maintenance.  Regular inspections should dso include checking for clogged pipes or
other vital components, messuring debris depth in the sedimentation vault, checking
effluent pump function, and monitoring sand media filter peformance.  Approprigte
maintenance should be performed based on inspections or as needed.

Proper and timely removad of sediment and debris from the sedimentaion vault is
necessary to prevent sanding water as well as growth of opportunistic plants and the
production of vectors that utilize exposed aguatic habitats with soil-lined bottoms for
reproduction, particularly midges. During the course of the study, sedimentation vaults
were ingpected monthly during the wet season for sediment depth and were designed to
be cleaned when the depth of sediment reaches 12 inches or greater. Cleaning of the
sedimentation vaults was not required during the study period.

Where effluent pumps were inddled, proper maintenance or a back-up sysem is
necessry to ensure that water does not back up into the sedimentation and sand filter
media vaults. Falure to remove and replace clogged sand media will result in inadequate
filtration rates and ponding of water in the vaullts.

Multi-Chambered Treatment Trains (MCTT)

Because of the frequency and dendty of immature mosquitoes detected in the MCTT
sedimentation vaults during the study, numerous changes were proposed or mede. The
following are recommenddtions for modifications, or modifications that were made
during course of the study in an atempt to reduce or minimize vector habitat:

All covers should be congtructed to as to sedl the units.

Pump sumps hold water and provide habitat for immature mosquitoes. In
addition, these sumps cannot be sampled easly due to ther depth and
inaccessibility. Where possble, the ingdlation of pumps and sumps should be
avoided. Where pumping cannot be avoided, a mosquito-proof naterid should be
ingtaled over the top of the sump to prevent mosguitoes from accessing weter.

Severd deps were taken to prevent mosquitoes from accessng  permanent
danding water present in multiple locations of the MCTTs.  The efluent pump
sump in the media filter vault was covered with fine-mesh doth.  An duminum
cover was inddled over the sttling chamber during February 2001 (the influent
pipe to the sedimentation vault is submerged in the caich basn). All joints at
openings and hatches are congtructed with tongue and groove joints and are seded
with gaskets meeting ASTM standard C 509. Vents for the basin were covered
with a fine-mesh screen. No mosguitoes have been detected since the covers were
ingtaled.

The media should be replaced whenever the drain time is greater than 72 hours or
sediment accumulation is greater than 0.1 inch over more than 50 percent of the fabric
aurface area. Falure to remove and replace clogged filter media will result in standing
water on thefilter surface.
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The biggest factor contributing to mosquito production was that the sedimentation vault
held water continuoudy. In an initid atempt to mitigate this, the sedimentation vault
was pumped out annualy to avoid standing water during the dry summer morths when
mosguitoes are most abundant. However, even with pumping, it took severd weeks for
the vaults to dry completely, and mosquito breeding continued into the summer months.
This maintenance was not an adequate solution to prevent breeding of mosguitoes and
weekly monitoring and abatement was necessary for months.  The duminum covers may
preclude access to mosguitoes.  Routine maintenance of the auminum covers should
include replacing gaskets whenever they deteriorate and ensuring that the hatches are
properly closed each time after opening. In addition, routine inspection and replacement
of adl mosguito screens are necessary. The effectiveness of the MCTT covers in
preventing entrance and/or egress of mosguitoes has yet to be fully ascertained.

Canister-Type Media Filter

Severd dedgn feaures of the caniger-type media filter dlowed mosquito access to
permanent sources of standing water. The following are recommendations that should be
considered in future designs to prevent or reduce vector production.

The sediment caich basns should not hold permanent standing water. They
should be designed to drain down within 72 hours or less.

Flow spreaders in the caniger filter vaults should be desgned to diminate
ganding water.

If standing water must be present, access covers should be designed with adequate
gaskets to prevent entry of mosguitoes. In addition, the potentid for mosquitoes
to access danding water under covered vaults via inlet or outlet pipes should be
addressed.

Delaware-Type Sand Media Filter

Severd desgn features of the Deaware-type sand media filter alowed mosquito to
access the pemanent danding water in the sedimentation vault.  The following ae
recommendations that should be considered in future designs to prevent or reduce vector
production.

The wer between the sedimentation and sand media filter vaults results in
permanent sanding water in the sedimentation vault. The dructure should not
hold permanent sanding water.

The sedimentation vault should be desgned to drain down within 72 hours or less
to prevent sanding water. The dope of the sedimentation vault should be
increased to dlow for proper and complete drainage when necessary.

Adeguate gaskets need to be provided with covers to prevent entry of mosquitoes.
In addition, future designs should indude the use of lightweight duminum and
goring-loaded covers to improve access for maintenance and vector monitoring.

Deawvare-type sand media filters require maintenance in several areas to prevent or

reduce vector production, including sand media filter maintenance, sediment remova,
and proper draining of the sedimentation basn between sorm events. Proper and timey
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remova of sediment and debris from the sedimentation basin is necessary to prevent
standing water and the production of vectors tha utilize "muddy,” dark habitats for
reproduction, particularly sand flies. Provided that adequate time has passed for settling
of susgpended solids, the vave at the end of the sedimentation vault should be opened to
dlow the basn to dran between sorm events and particularly prior to the summer
months.

Extended Detention Basins (EDB)

With the exception of the I-5/SR 56 dte, EDBs generdly did not hold sgnificant
amounts of danding water. Severa recommendations pertaining to EDBs are lised
below and should be considered in future designs to prevent or reduce vector production.

Avoid the use of sumps that hold water. The sump a the south end of the 5/ I-
605 EDB basn hdd water permanently. Initidly, the sump was routindy pumped
dry, but this maintenance had to be terminated due to water discharge regulations,
resulting in mosguito production.

Avoid the use of loose-rock rip rgp. Mosguitoes and other vectors are highly
attracted to protected ayuetic habitats. The |-5/SR-56 Ste drained adequatdly with
the exception of the rip rap zones where water collected between the rocks. The
rip rap a the inlet of this basn should be replaced with rock embedded into
concrete. Therip rgp in the middle of the basin should be removed.

Routine sediment remova and control of invesve vegddion as wel as frequent
inspections of the outlet debris screen and discharge orifices are criticd to the prevention
of danding water in EDBs.  During the course of this sudy, EDBs were ingpected
following every sorm event. Debris was removed from the outlet screen when necessary
and vegetation was trimmed and removed at |east once per year.

Infiltration Basing/Infiltration Trenches

The primary concern with both the infiltration basns and trenches is ensuring adequate
percolation to prevent standing water. Infiltration basins should not be congructed a
locations that do not percolate due to improper soil type or high groundwater. The
hydrogeology in Cdifornia varies dgnificantly from one ste to the next and there are
many locations that are not amenable to infiltration. Therefore it is important to develop
Satewide guiddines for evauating Sites and designing infiltration devices.

Properly dedigned infiltration basins require periodic mantenance to remove sediment,
scaify the ground, or replant vegetation. Falure to conduct proper maintenance will
result in reduced percolation rates and result in standing water.

Continuous Deflective Separators (CDS)

Because of the extensve mosguito production in these devices, numerous modifications
were retrofitted to correct the problem.  The modifications were limited by the design and
ingdlation of these particular devices, induding the location of the hydraulic grade line
however, they were the most practica changes that could be made a these dtes. The

21



folowing is a lig of modifications made to the CDS units in an atempt to diminae
vector production.

A Y2inch thick foam grip was glued to the weir box and CDS sump lids to
eiminate access to mosquitoes through uneven seding surfaces.  In addition,
the rope holes in the sump were sedled with caulk.

A mosquito net bag was inddled over the effluent pipe to prevent entry of
adult mosquitoes to the standing water in the sump. The firs bag faled
during high waer flows and was modified to open during sorm events and
remain closed during periods of no flow.

The drain inlets to the CDS devices are located approximately 20 meters from
the treetment sump (adong the 1-210) and could not be easly seded against
possible entry of mosquitoes. Asaresult, no changes were made to the inlet.

Permanent standing water will be present in the sumps of CDS devices by the nature of
ther desgn, unless they ae pumped dry following every dorm event.  Generd
recommendations for preventing mosquito access to the sumps in future CDS
ingdlations are provided below.

All lids or covers should sedl tightly. If gaskets are present between the lid and
the CDS device, they should be inspected periodicdly and replaced when
necessary. Avoid lids with uneven sealing surfaces.

The inlet and outlet pipes to the device should be seded or submerged to prevent
access by mosquitoes. The inlet and outlet may ke seded ether on the unit itsf,
or theinlet and outlet piping.

If the device cannot be properly seded againg mosguitoes, the sump should be
pumped completely dry following every sorm event.  In addition, routine
inspections should be made to check the sump for accumulation of water from
illegd or non-storm water discharges.

An dterndtive that may be conddered is the incluson of weep holes in the bottom
of the sump that would alow the water to percolate into the ground. This would
require testing to ensure that water can percolate into the soil. Percolation time
should not exceed 72 hours and provisons to prevent or reduce the possibility of
clogged weep holes should be incorporated into the design.

To prevent mosquito production during the summer months, water was pumped from the
units in late May and taken offsite and the units were left dry until the fdl sorms. It was
difficult to fully dewater the units resulting in severd inches of sanding water a the
bottom and continued mosguito breeding after dewatering. This maintenance aone was
not adequate to prevent breeding of mosquitoes.  Ongoing maintenance will require
routine ingpections of dl the mosquito proofing modifications including the seding foam
on the lids and the mosquito net bag on the effluent pipe. These should be replaced each
year or as needed.
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Oil/Water Separators
During the course of the study, this device did not harbor vectors. No modifications are
recommended & thistime.

Drain Inlet Inserts

During this study, no standing water was noted in the DIl devices. However, each DIl
was provisoned with a smdl downsream, underground plagtic effluent flume (not part of
the DII) that held a smdl pool of standing water. These flumes were used to monitor
flow during storm events. Immature mosquitoes were detected in the Fossil Filter® flume
a Rosemead MS on severd occasons.  Cdtrans expended dgnificant effort in the
maintenance of DIl devices to prevent debris from clogging the filters. Debris and trash
were ingpected and removed before and during each storm event. If these filters are not
adequatdy maintained at this level, slanding water and vector production could ensue.

Wet Basin

Mogquitofish thrived in the wet basn during this sudy. Fsh dendty remained high
throughout the year, and smdler individuds were frequently observed swimming among
the sems of the dense shordline emergent vegetation. Despite the predatory fish,
immature mosquitoes were frequently detected in smdl, isolaied shoreline pockets of
water among falen cattails, accumulations of vegetation and plant debris, and agd méts.

The biggest concerns associated with wet basins or other permanent water sources are the
control of emergent, invasve vegetation such as cattals and sedges as well as the
maintenance of mosquitofish populations that kegp mosquitoes in check. Wet basins
should be designed to reduce the required maintenance and avoid creating vector habitats.
Dense emergent vegetation causes severd problems: 1) it provides predator-free
shordline habitats for mosguito production, 2) it reduces or diminates access to the pond
for routine ingoections and maintenance, and 3) it can interfere with volume capacity,
water flow, and intended water qudity benefits. Wet basins should be designed to dlow
the growth of vegetation only where it is necessary, and to limit the growth of vegetation
throughout the remainder of the basn. The following design criteia should be
considered:

The potentid for cattal and sedge growth should be minimized A minimd
constant water depth of four feet or grester will reduce or prevent growth.

Side dopes of 2:1 will contain the width or thickness of emergent vegetaion to 5
or 6 feat in the basn periphery. This should dlow some peneration by
mosquitofish and will dlow access for vector control saff if mosguito abatement
IS necessay.

The maximum vegetated surface coverage should be 50 percent. Clumps or
idands are preferred.  Designs utilizing concrete, rock or liners should be used in
areas where vegetation is not desired.

For large basns, a launch ramp should be provided to facilitate access for vector
control and maintenance equipment.

A method for water inflow diverson from influent channds and pipes as well as a
method for total basin dewatering should be incorporated in the design.

23



Regular mantenance of the basn is citicd to mantaning a hedthy population of
mosquitofish.  Overgrowth of vegetation or decaying vegetaion may adversdy impact
mosquitofish and limit their access to portions of the basin, while providing attractive
habitats for vectors. The following maintenance procedures are recommended.

Monthly inspections to determine if and when vegetation control measures are
necessaty. When emergent vegetation spreads beyond the design parameters, or
otherwise contributes to a problem with vector control, it should be promptly
removed (or treated with a herbicide where appropriate). It is criticd to begin
vegetation control actions before the basin is excessvely overgrown. Vegetation
control may be needed annudly, bi-annudly, or more frequently as conditions
demand.

FHoaing vegetation, such as water hyacinth and primrose, should be controlled
monthly by physical remova or the use of an aguatic herbicide where appropriate.
When prevailing winds, or surface currents within the basn, cause an
accumulation of vegetation on a portion of the surface, remova should occur
more frequently.

LESSONSLEARNED

The primary purpose of the vector component to the Gltrans Retrofit Pilot Study was to
develop a better understanding of vector breeding associated with different structurd
BMPs. Two large scde studies were performed by the Cdifornia Department of Hedlth
Services a sudy that determined mosguito production within the BMPs and a design
review of our retrofit BMPs to determine what factors in design are conducive to vector
breeding. Because mosquitoes were the most persstent of al possble vectors identified,
efforts and conclusons are focused on them. Over the course of two years, results
showed that vector production a the Cadtrans BMP dructures were influenced not only
by design features, but also by such diverse factors as location, near- and far-fidd land
use, nonstorm water discharges (e.g. irrigation runoff), dte mantenance, and various
other unexpected events.

The most important lesson Cdtrans has learned with regards to designing dructurd
BMPs was to design structures and devices with a drain time of no more than three days
(72 hours) for those devices that hold water for any period of time. Mosquitoes require
danding water to lay their eggs, therefore, if standing water perssts for longer than three
days within a BMP, the posshility tha mosguitoes will develop successfully increases
subgantidly. If and when a dran down time of three days is accomplished, mosguito
breeding should be reduced to negligible levels.

Regular maintenance plays a large part in determining that BMPs drain a their designed
rate. Before ingdlation, a maintenance plan should be developed and adhered to ensure
outlets are clear of debris and blockage. At the outset of the Retrofit Pilot Program,
maintenance on these devices went above and beyond norma maintenance thresholds
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and resulted in increased additiona costs, consequently, some devices appeared to be
cost-prohibitive.  Regular maintenance should be cogt-€ffective, and to this end, could be
construed to be on an annud, semi-annud, or quarterly bass, dependent on the threshold
met. Based on these ideas, a new maintenance plan was approved by Cdtrans in
cooperation with the plantiffs which includes the revised maintenance schedules of
annud, semi-annud, and quarterly inspections for various BMPs.

Although dedgning devices with a short drain times would be the most important
preventative measure, there are other factors that could aso prevent breeding in these
dructura devices. It is suspected that location and land use dso play a pat in
determining the frequency and level of breeding. For example, an extended detention
basin lies adjacent to a naturd wetland in the F5/SR-56 interchange in San Diego. This
wetland, according to the local vector control didrict in that area, dready provide
breeding habitat since it naturdly contains permanent standing water. Even though there
were ingances in which breeding was found within the BMP, it would be impossble to
show that the BMP provided the habitat (the small pockets of standing water located
insgde the rock rip rap) to substantidly incresse the mosquito population of the dte.
There exids the strong posshbility that larvae found could be the result of mosquitoes
traveling from the adjacent wetland. The incressed amount of habitat provided by the
BMP is negligible compared to the habitat area provided by the nearby wetland. All
other detention basins in the San Diego area within the program have not shown any
evidence of breeding. Additiondly, land-use type is suspected to contribute to mosquito
breeding. There are two CDS indalations located off the F210 freeway, separated by a
few miles, however, one unit (by the Orcas exit) consstently breeds when there is water
in the sump while the other unit (by the Fimore exit) breeds far less regularly. This may
be the result of horses that exist in the surrounding area.  Horses are competent vectors of
diseases. At the CDS ingtalation located near I-210 and Orcas, severa horses are stabled
directly adjacent to the unit; conversdly, a the F210 and Filmore ingtdlation, tere are no
horses that lie in close proximity. These are just a few examples that provide judtification
for the theory that location and land use may play an important role in determining
breeding within Catrans BMPs.

After two years of larva monitoring and adult monitoring, results show that designing
these BMPs with a three-day draw down time is important to the prevention of breeding.
Additionaly, regular scheduled maintenance is needed to mantan the peformance of
the devices, and when performing Sting studies for these devices, it's important to redize
that the surrounding area and land-use may play a pat in contributing to the mosquito
breeding.
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