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1 .0  INTRODUCT ION 

Nuisance growths of aquatic vegetation within Lake Dixon, Lake Wohlford, and the Escondido 
Canal (Project Area) have caused varying levels of negative impacts on beneficial uses. To 
ensure that nuisance growths of aquatic vegetation do not impact beneficial uses, aquatic 
pesticides are occasionally applied within the Project Area as part of a larger aquatic vegetation 
control program. This Aquatic Pesticide Application Plan (APAP) is intended to meet the 
regulatory requirements set forth by the State Water Resources Control Board (SWRCB). 
 
1 . 1  R EG U LA T OR Y  B A C K GR OU ND  

In 2004, the State Water Resources Control Board (SWRCB) adopted the Statewide General 
National Pollutant Discharge Elimination System (NPDES) Permit for Discharge of Aquatic 
Pesticides for Aquatic Weed Control in Waters of the United States Permit No. CAG990005. 
Dischargers were required to have this permit to perform aquatic herbicide applications. In 2009, 
this permit expired, but was administratively continued until November 30, 2013. 

In June 2013, the SWRCB adopted Water Quality Order 2013-0002-DWQ, which reissued the 
Statewide General NPDES Permit for Residual Aquatic Pesticide Discharges to Waters of the 
United States from Algae and Aquatic Weed Control Applications (General Permit) and took 
effect on December 1, 2013. The General Permit requires compliance with the following: 

• The Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed 
Bays, and Estuaries in California, a.k.a. the State Implementation Plan (SIP) 
(SWRCB, 2000) 

• The California Toxics Rule (CTR) (EPA, 2000) 
• San Diego Regional Water Quality Control Board (RWQCB) Basin Plan Water Quality 

Objectives (WQOs) (RWQCB, 1994) 
 
The SIP assigns effluent limitations for CTR priority toxic pollutants. The General Permit 
prohibits discharges of those pollutants in excess of the effluent limitations outside the mixing 
zone. 
 
1 . 2  P R OJ EC T  A R EA  

The Project Area consists of Escondido Canal, Lake Wohlford, and Lake Dixon, located in 
Escondido, San Diego County, California (Figure 1). The RWQCB has established beneficial 
uses for the Lakes (RWQCB, 1994). The City of Escondido (City) applies pesticides containing 
copper to control the growth of nuisance plants and algae within the Project Area (Appendix A). 
Copper is regulated as a priority toxic pollutant under the General Permit. 
 
1 . 2 . 1  E s c o n d i d o  C a n a l  

Escondido Canal is supplied with water via the Escondido Canal Diversion Dam from the San 
Luis Rey River. Escondido Canal is approximately 14 miles long, approximately 8 feet wide, and 
6 feet in height, and the canal top is open the majority of its length. Escondido Canal is rated at a 
capacity of 70 cubic feet per second (cfs), but typically does not carry more than 50 cfs. This 
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water is delivered to Escondido Creek just upstream of Lake Wohlford 
(approximately 500 yards). Escondido Canal also supplies water, when available, to the Rincon 
Indian Reservation for use in hydroelectric power production after which it is returned to the San 
Luis Rey River. 
 
Nuisance levels of filamentous algae along the walls and bottom of Escondido Canal impact 
water flow and volume. Historical methods that have been utilized for the control of filamentous 
algae include the use of the United States Environmental Protection Agency (EPA) and State of 
California Department of Pesticide Regulation (DPR) registered algaecides copper sulfate and 
Cutrine Plus, a chelated copper product. 
 
1 . 2 . 2  L a k e  W o h l f o r d  

Lake Wohlford has a surface area of 224 acres when full, a holding capacity of 6,500 acre-feet, 
and a maximum depth of approximately 60 feet. Lake Wohlford serves as a drinking water 
reservoir, a hydroelectric power source, and offers recreational opportunities in the form of 
fishing, boating, and picnicking. 
 
Lake Wohlford is located within the Lake Wohlford Hydrologic Subarea (904.63), in the 
Escondido Creek Hydrologic Area, in the Carlsbad Hydrologic Unit. Lake Wohlford is currently 
listed as having the following beneficial uses: MUN, AGR, REC1, REC2, WARM, COLD, 
WILD, and POW. 
 
Water movement through Lake Wohlford occurs as water is delivered from Escondido Creek, or 
released through pipes for water supply purposes. A maximum of 70 cfs of water is delivered 
into and average flows of 15 million gallons released from Lake Wohlford on a daily basis, when 
the Escondido Canal is operating at normal production levels. Lake Wohlford is supplied with 
water delivered by the Escondido Canal from the San Luis Rey River and Escondido Creek and 
the Escondido Creek watershed, on a seasonal basis which is highly variable. Water is released 
to both the City’s water treatment plant and the Lake Wohlford Trailer Park, a small community 
adjacent to Lake Wohlford. On rare occasions, water is discharged via the spillway or gates into 
the Escondido Creek. Discharges over the spillway can occur during periods of heavy rains. As 
Lake Wohlford can discharge into waters of the United States (Escondido Creek), compliance 
with the General Permit conditions is required for the use of any aquatic pesticides. Lake 
Wohlford is operated by the City of Escondido, Public Works Department, Lakes Division. 
 
Nuisance growths of filamentous algae along shallow shoreline areas impact the beneficial uses. 
Historical methods that have been utilized for filamentous algae control include the use of the 
EPA- and DPR-registered algaecide copper sulfate, which was replaced by Cutrine Plus. 
 
1 . 2 . 3  L a k e  D i x o n   

Lake Dixon has a surface area of 70 acres, a holding capacity of 2,600 acre-feet, a shoreline of 
approximately 2 miles, and a maximum depth of approximately 75 feet. Lake Dixon serves as a 
drinking water reservoir, and offers recreational opportunities in the form of fishing, boating, 
picnicking, and camping in the Lake Dixon Recreation Area. 
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Lake Dixon is located within the Escondido Hydrologic Subarea (904.62), in the Escondido 
Creek Hydrologic Area, in the Carlsbad Hydrologic Unit. Lake Dixon is currently listed as 
having the following beneficial uses: MUN, AGR, REC1, REC2, WARM, COLD, and WILD. 
 
Water movement through Lake Dixon occurs as water is delivered, or released through pipes for 
water supply purposes. A maximum of 150 cfs of water from Lake Dixon, and average flows 
of 25 million gallons are released from Lake Dixon on a daily basis. Lake Dixon is supplied, in 
large part, with water delivered by the Colorado River and California Aqueducts. The flow from 
Lake Dixon is into the water treatment plant for delivery to customers. On rare occasions, water 
is discharged via a spillway or gates into Escondido Creek. Discharges or releases of water over 
the spillway can occur during winter rain flood events, maintenance activities, or emergency 
situations. Such discharges from Lake Dixon flow into Escondido Creek, which eventually flows 
to the San Elijo Lagoon and the Pacific Ocean. As Lake Dixon can discharge into waters of the 
United States (Escondido Creek), compliance with General Permit conditions is required for the 
use of any aquatic pesticides. Lake Dixon is operated by the City of Escondido, Public Works 
Department, Lakes Division. 
 
Nuisance growths of submerged plants and filamentous algae along shallow shoreline areas 
impact the beneficial uses. Historical methods that have been utilized for the control of aquatic 
vegetation include the use of EPA- and DPR-registered algaecide copper sulfate, which was 
replaced by Cutrine Plus for filamentous algae control. Mechanical harvesting has historically 
been used for the control of submerged plants. 
 
1 . 2 . 4  G a t e s  a n d  C o n t r o l  S t r u c t u r e s   

Lake Dixon and Lake Wohlford have gate structures as required by the Division of Safety of 
Dams for emergency release purposes. Escondido Canal has a series of turn-outs and sand traps, 
a sluice gate at the diversion dam, and a gate to control the supply of water to the Rincon Indian 
Reservation Power Turbine. All gates structures are inspected prior to any aquatic pesticide 
application to ensure that any discharges from the Project Area will not exceed the General 
Permit limitations. 
 
2 .0  2005  AQUAT IC  P EST IC IDES  APPL ICAT ION P LAN 

In 2005, Clean Lakes, Inc., prepared the Integrated Aquatic Vegetation Management Plan 
(2005 APAP). The 2005 APAP presents a survey of aquatic weeds and algae, an evaluation of 
the remedial alternatives, and details the application and monitoring program. This APAP is an 
update to the 2005 APAP, to reapply for coverage under the General Permit and in consideration 
of different conditions and practices within the Project Area. The following is a summary of 
relevant information from the 2005 APAP about aquatic vegetation impacts to the Project Area 
and an evaluation of remedial alternatives. 
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2 . 1  A QU A T I C  V E GE TA T I ON  I MP A C TS  T O  TH E  P R O J EC T  
A R EA  

Lake Dixon has a diverse native plant community, but is also the most impacted due to the 
presence of filamentous algae growths. Lake Wohlford and Escondido Canal reportedly develop 
filamentous algae growths that occasionally grow to nuisance proportions. 
 
2 . 1 . 1  P r o b l e m  S p e c i e s  

Eurasian watermilfoil has been found growing in widespread sections of Lake Dixon. Attempts 
to control this plant through harvesting have been implemented. Eurasian watermilfoil can 
fragment easily during harvesting, thus allowing it to spread and establish in other locations. A 
systemic herbicide is recommended to eradicate the plant throughout Lake Dixon, due to 
Eurasian watermilfoil’s invasive nature. Some aquatic pesticides are labeled for use at lower 
concentrations within 0.25 miles of water intakes. Discussion with the water treatment plant 
would be required prior to initiating such an option. 
 
Southern naiad has been found growing in Lake Dixon in small quantities mixed with Eurasian 
watermilfoil. Control measures are not recommended specifically for this plant at this time as the 
plant is not creating any negative impacts to beneficial uses within the Project Area. 
 
Sago pondweed has been found growing in Lake Dixon in small quantities mixed with Eurasian 
watermilfoil. Control measures are not recommended specifically for this plant at this time as the 
plant is not creating any negative impacts to the beneficial uses within the Project Area. 
 
Coontail has been found growing in portions of Lake Dixon at below nuisance levels. Control 
measures are not recommended at this time as the plant is not creating any negative impacts to 
the beneficial uses within the Project Area. The plant could, however, develop into nuisance 
levels in the future. 
 
California bulrush or Southern bulrush and cattails have been found growing in several areas of 
Lake Dixon and Lake Wohlford. Emergent vegetation growing in Lake Dixon should be 
monitored, and control measures implemented if the plants spread. These emergent plants may 
block access to shoreline fisherman if they continue spreading along the shoreline and develop 
into dense stands. Due to the large fluctuation of the water level that occurs at Lake Wohlford, it 
is not expected that bulrush would become a nuisance, thus no control measures are 
recommended at this time. The bulrush stands should be monitored and controlled if they spread 
and impact the beneficial uses within the Project Area. 
 
Attached algae have been found growing in an isolated section of Lake Dixon and should be 
allowed to grow, as they are considered beneficial, as long as they remain growing low to the 
bottom. 
 
Filamentous algae problems develop at certain times of the year in Lake Dixon, primarily in 
areas where submerged aquatic plants are found. Filamentous algae growths have been observed 
in Lake Wohlford and the Escondido Canal. It has been reported that nuisance growths 
developed and impacted water delivery operations in the past. It is recommended that algae 
control be implemented on an as-needed basis in the Project Area. 
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2 . 1 . 2  P r o b l e m  I n v e s t i g a t i o n  

The potential causes of nuisance aquatic vegetation problems within the Project Area are 
believed to be primarily related to nutrient loading and species introduction. 
 
2 . 1 . 3  M a n a g e m e n t  G o a l s  a n d  A c t i v i t i e s  B e i n g  I m p a c t e d  

Escondido Canal is being managed for water supply to Lake Wohlford. Lake Dixon and Lake 
Wohlford are being managed for water storage and supply as well as for aesthetics, fisheries, and 
multiple use recreation. The management goals are thus the control of filamentous algae and 
aquatic vegetation species that have an impact on the beneficial uses within the Project Area as 
outlined above. 
 
Escondido Canal 

Filamentous algae growths have had occasional impacts to the beneficial uses of Escondido 
Canal. The main impacts to the beneficial uses associated with nuisance growths of filamentous 
algae are related to drinking water quality (decaying organic matter), impeding water flow, and 
potentially causing infrastructure damage when the algae breaks loose and develops into debris 
dams at gates or other structures. Algae control is recommended on an as-needed basis. The 
volume of water in the area targeted for algal control will vary based on discharge and flow rates 
within Escondido Canal. 
 
Lake Wohlford 

Filamentous algae growths have had occasional impacts to the beneficial uses of Lake Wohlford. 
The main impacts to the beneficial uses associated with nuisance growths of filamentous algae 
are related to drinking water quality (decaying organic matter), drinking water supply (clogging 
of screens and contamination of water treatment basins), aesthetics, and recreational fishing. 
Algae control is recommended on an as-needed basis around the shoreline areas. The volume of 
water in the area targeted for algal control will vary based on water levels within Lake Wohlford. 
 
Lake Dixon 

Filamentous algae growths have had occasional impacts to the beneficial uses of Lake Dixon. 
The main impacts to the beneficial uses associated with nuisance growths of filamentous algae 
are to drinking water quality (decaying organic matter), drinking water supply (clogging of 
screens and contamination of water treatment basins), shoreline and boat fishing access (fishing 
lines and props get tangled), and increased maintenance costs to rental boats due to props getting 
tangled. Algal control is recommended around the shoreline areas approximately 30 to 45 feet 
out from shore, for a total treatment area of approximately 11 acres. The volume of water in the 
area targeted for algal control will vary based on water levels within Lake Dixon, but typical 
water depths in the treatment areas will average approximately 6 to 7 feet. 
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2 . 2  E V A LU A T I ON  OF  R EM ED I A L  A L T ER N A T I V ES  

2 . 2 . 1  A q u a t i c  V e g e t a t i o n  C o n t r o l  O p t i o n s  

Aquatic weed and algae control options can be broken down into four basic categories that 
include: 
 

• Watershed Management 
• Biological Control 
• Physical and Mechanical Control 
• Aquatic Herbicides and Algaecides 

 
All appropriate aquatic plant management technologies within the context of the identified 
beneficial uses and impacted areas of the waterbodies have been evaluated, and include all 
available cultural, biological, mechanical, and aquatic herbicide/algaecide formulations. 
 
Watershed Management  

Watershed management is one of the most important control parameters as it deals with limiting 
nutrients and runoff into a lake system from the watershed. It entails implementing practices in 
the watershed that will support the reduction of nutrient and other pollutant runoff into the lake 
system. Residential and commercial development, with its increasing areas of concrete, asphalt 
and buildings, leaves more of the urban environment impermeable to rainwater. This leads to an 
increasing volume of runoff water and a reduced ability for water to naturally infiltrate back into 
the soil. 
 
Much of the problem with urban lakes is with sediment, nutrient, and organic loading. Urban 
lakes are typically described as having an excessive growth of weeds and algae, and watershed 
management techniques, or implementation of removal/inactivation methods are required to 
address the problem. 
 
Administrative Alternatives 
Local governmental units have jurisdiction over land use around urban lakes and can therefore 
play a major role in the prevention of lake degradation. Several tools are available to control the 
use and misuse of this land including: 
 

• Comprehensive plans to guide long-term growth; 
• Zoning ordinances to regulate land use of private lands; 
• Storm water and surface water management planning that considers data collection, land 

use, system site considerations, and design criteria for structures in setting goals for 
watershed runoff; and 

• Rules for lake uses such as where, when and how a lake can be used recreationally to 
control shore line erosion, nutrient recirculation, and overuse. 

 
Other administrative alternatives may include the development of fertilizer, yard waste, shoreline 
erosion and sedimentation control management programs. 
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Non-Structural Alternatives 
Seasonal street cleaning, to capture sediments before they are conveyed through storm sewer 
systems to lakes, and urban best management practices (BMPs), such as buffer strips around 
water bodies to filter out sediments and reduce nutrients, are examples of non-structural 
alternatives. Chemical inactivation/precipitation of in-lake phosphorus, chemical control of 
algae, dredging of accumulated sediments, and mechanical harvesting of aquatic vegetation are 
additional examples. 
 
Structural Alternatives 
Storm water detention basins and wetland treatment systems are structural alternatives that detain 
runoff to control peak flow rates and control downstream flooding. They also allow pollutants to 
settle out of the water before reaching the lake. Diversions routing storm water away from the 
lake and in-lake aeration systems to oxygenate the water are other structural alternatives. 
 
Biological Control 

The triploid grass carp, Ctenopharyngodon idella, is a large herbivorous minnow from lowland 
rivers of the Pacific slope drainages of eastern Asia. The grass carp, as a biological control agent 
for aquatic plants, is considered an attractive long-term method for control of submerged aquatic 
plants. The grass carp has been used successfully for the control of Hydrilla in the Imperial 
Irrigation Districts water delivery system. One of the issues is the grass carp’s impact on native 
fisheries, as well as the plant species that it prefers to eat. The California Department of Fish and 
Game (DFG) began issuing permits for the introduction of the grass carp in 2000 for use in lakes 
and ponds in California. Two of the biggest concerns the DFG has about grass carp are fish 
escaping the stocked waters and grass carp being deliberately introduced into natural waters. The 
introduction of a non-native species into a native environment can wreak havoc on existing 
species. The DFG will not issue a carp introduction permit for waters in the Federal Emergency 
Management Agency 100-year flood plain so their potential use in the Project Area is not 
foreseeable at this time. 
 
Physical and Mechanical Control 

Aeration and Water Quality Alteration 
Aeration has been used for decades to circulate water and increase dissolved oxygen (DO) within 
lake and pond systems. In stratified lake systems where the bottom layers are anoxic during the 
summer months, a properly designed aeration system will limit nutrient recycling by supporting 
aerobic bacteria that support nutrient breakdown in bottom waters and the hydrosoil. Aeration 
has proven to be a successful tool for reductions in algae growth in lakes and reservoirs, and is 
now being studied to evaluate its efficacy on the control of submerged vegetation. Systems vary 
in size and style from fountains to bottom bubbler diffuser type systems to hypolimnetic units 
that oxygenate the waters below the thermocline. Both Lake Dixon and Lake Wohlford have 
implemented this control technique. 
 
Shading/Light Attenuation 
A basic environmental manipulation for plant control is light reduction or attenuation. Shading 
has been achieved by algal growth, by application of natural or synthetic dyes, shading fabric or 
covers, and by establishing shade trees. During natural or cultural eutrophication, phytoplankton 
growth alone can shade macrophytes. To limit light penetration and in turn reduce plant and 
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algae growth, a lake dye can be added to a lake or pond system. Aquashade is a blend of blue and 
yellow dyes specifically designed to screen or shade portions of the sunlight spectrum 
(red-orange and blue-violet) required by underwater aquatic plant and algae growth. This action 
effectively inhibits photosynthesis in young, bottom weed growth. Aquashade, or a generic such 
as Cygnet Select, is primarily effective at depths of 2 feet or greater. Inhibition of planktonic 
algae blooms has also been proven. Aquashade is non-corrosive and will not stain bathing suits, 
fountain surfaces, or other water features at use dilution rates. Due to the limited areas of plant 
growth within Lake Dixon, this option is not recommended at this time. This option is not 
effective in moving waters such as the Escondido Canal, and Lake Wohlford maintains a high 
turbidity level year around according to reports and is devoid of submerged plants. This option 
would not be appropriate in the Project Area. 
 
Benthic Barrier 
Benthic barriers or other bottom-covering approaches are another physical management 
technique that has been in use for a substantial period of time. A benthic barrier covers plants 
with a layer of a growth-inhibiting substance or material. The Lake Dixon boat house areas could 
benefit from this option due to the limited areas involved, though sedimentation of the barrier 
due to high activity in this location might require an unreasonable and unacceptable amount of 
maintenance. Lake Wohlford and the Escondido Canal would not benefit from this option as no 
submerged rooted vegetation was reported in either body. 
 
Draw Down 
Draw down, or lake level manipulation can support the reduction of submerged aquatic plant 
growth when the plant’s root system is exposed to winter freezing. Extreme water level 
fluctuations at Lake Wohlford may support the inability of submerged plants to establish in the 
Project Area. It is uncertain whether lake level fluctuation would be allowed at Lake Dixon due 
to recreational uses, or desirable from a drinking water production standpoint. Draw down 
should also consider fish spawning requirements in the spring. 
 
Hand Harvesting 
Hand harvesting of aquatic vegetation by pulling, raking, cutting or digging can be accomplished 
in small shoreline areas. Re-growth from seeds and remaining underground plant parts can be 
expected. Manual removal of aquatic vegetation is time consuming, and is not cost-effective 
compared to other available options. 
 
Sediment Removal 
Dredging is usually not performed solely for aquatic plant management but to restore lakes that 
have been filled in with sediments, have excess nutrients, have inadequate hypolimnetic zones, 
need deepening, or require removal of toxic substances. However, lakes that are very shallow 
due to sedimentation typically do have excess plant growth. This method is effective in that 
dredging typically forms an area of the lake too deep for plants to grow, thus opening an area for 
riparian use. By opening more diverse habitats and creating depth gradients, dredging may also 
create more diversity in the plant community. Sandbars that develop in the Escondido Canal are 
typically removed every other year with the use of hand tools.  
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Diver Dredge 
The diver dredging procedure is a mechanical control technology designed to control Eurasian 
watermilfoil. This technology has been used since the mid-1980s, and is effective at removing 
pioneer colonies of invasive aquatic plants. 
 
Harvesting 
Mechanical harvesting utilizes specialized equipment that cuts and removes aquatic vegetation to 
a depth of approximately 5 feet below the water level. When the harvester is full, it transports the 
harvested vegetation to an onshore unloading location where the plants are conveyed onto a 
trailer conveyor for stockpiling, or dumped on the shoreline, then taken for final disposal. The 
disadvantages to mechanical harvesting is that the process is expensive, time consuming (the 
daily harvesting rate is 1-2 acres), and the harvested materials must be hauled away for final 
disposal. As such, this equipment is often used in high-use/priority areas of lakes, to clear 
beaches and boat lanes or to provide fishing areas within heavy weed infestations. Aquatic plant 
harvesting is utilized within Lake Dixon, where an aquatic plant harvester is permanently 
stationed at the lake at this time. Equipment such as the “cookie cutter” is utilized for the control 
of emergent vegetation such as cattails and bulrush, and may be practical for the removal of 
emergent vegetation in some areas of the lake. 
 
2 . 2 . 2  A q u a t i c  H e r b i c i d e  a n d  A l g a e c i d e  C o n t r o l  O p t i o n s  

Aquatic herbicides and algaecides sold in California must be registered with the EPA, as well as 
with DPR. Aquatic herbicides and algaecides are reviewed and regulated by the EPA under the 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and recent amendments, and DPR. 
 
Aquatic Vegetation Control Regulatory Requirements for Aquatic Pesticide Use 

Compliance with the General Permit is required for the use of aquatic herbicides and or 
algaecides to any water body in California that is hydrologically connected to waters of the 
United States (Escondido Canal drains into Escondido Creek, Lake Wohlford and Lake Dixon on 
rare occasions discharge into drainage systems that are connected to waters of the United States). 
 
In addition to the General Permit requirements, the DPR, as well as the County Agricultural 
Commissioner’s (CAC) Office, regulates the use of aquatic herbicides and algaecides. DPR 
requires written Pest Control Recommendations (issued by a licensed Pest Control Advisor) for 
herbicide use in Aquatics, Parks and Right of Ways; companies performing this type of work for 
hire are to have a Pest Control Business License and their staff are required to be licensed as 
Qualified Applicators or Certificate holders. 
 
2 . 2 . 3  I n t e g r a t e d  A q u a t i c  V e g e t a t i o n  C o n t r o l  R e c o m m e n d a t i o n s  

The recommended control strategy includes establishment of treatment thresholds, monitoring 
protocols to determine when thresholds are exceeded, and protocols to implement control 
measures when thresholds are exceeded in compliance with BMPs. The control 
recommendations to deal with exotic and nuisance aquatic vegetation growth present within the 
Project Area have been determined based on an evaluation of management options and 
recommended schedules for aquatic vegetation control will be developed on an as-needed basis. 
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Written Recommendations by a State of California Licensed Pest Control Advisor will be 
required after treatment protocols have been developed. 
 
It is recommended that any filamentous algae growths that impact the beneficial uses of Lake 
Dixon and/or Lake Wohlford be treated with a chelated copper-based algaecide like Cutrine Plus. 
Copper sulfate should continue to be used as slug doses at two points along Escondido Canal. 
Should filamentous algae growths continue to impact Escondido Canal, a drip system could be 
set up to meter a liquid algaecide like Cutrine Plus. 
 
A water monitoring plan (Water Monitoring Plan) should be prepared to identify key staff and 
contact information, the intended monitoring and sampling locations, specific procedures for 
monitoring and sampling, chemical analyses to be performed, quality assurance and quality 
control methods for field and laboratory analysis, and provided sample field forms. If 
circumstances dictate a change in the use of regulated aquatic pesticides in any part of the Project 
Area, the Water Monitoring Plan should be updated and sampling and analytical methods 
altered, as necessary. 
 
3 .0  APPL ICAT ION P LAN 

The use of aquatic pesticides within the City's aquatic vegetation control program is necessary to 
properly manage the resources and maintain beneficial uses that include water supply, flood 
control, recreation, aesthetics, boating access and fisheries. The aquatic vegetation control 
program is an undertaking necessary to control specific types of nuisance aquatic vegetation at 
an acceptable level in the treatment area that is being managed. The need for aquatic pesticide 
application events as part of this program vary from week to week and from season to season due 
to such things as water temperature, sunlight, and other factors. It is a balancing act between 
managing resources and impairing resources. This APAP, per the General Permit requirements, 
along with the other governmental regulatory programs described below, provides different 
elements to ensure this balancing act is successful. 
 
Per FIFRA, the EPA has sole jurisdiction of pesticide label language. Label language and any 
changes thereto must be approved by EPA before the product can be sold in this country. As part 
of the labeling process, EPA evaluates data submitted by registrants to ensure that a product used 
according to label instructions will cause no harm (or "adverse impact") on non-target organisms 
that cannot be reduced (or "mitigated") with protective measures or use restrictions. Registrants 
are required to submit data on the effects of pesticides on target pests (efficacy) as well as effects 
on non- target pests. Data on nontarget effects include plant effects (phytotoxicity), fish and 
wildlife hazards (ecotoxicity), impacts on endangered species, effects on the environment, 
environmental fate, breakdown products, leachability, and persistence; however, FIFRA is not 
necessarily as protective of water quality as the Clean Water Act (CWA). 
 
The DPR is responsible for reviewing the toxic effects of aquatic pesticide formulations and 
determining whether a pesticide is suitable for use in California's waters through a registration 
process. To do this, DPR also reviews data submitted by the registrants. While DPR cannot 
require manufacturers to make changes in labels, DPR can refuse to register products in 
California unless manufacturers address unmitigated hazards by amending the pesticide label. 
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Consequently, requirements that are specific for use in California are included in many pesticide 
labels that are approved by EPA. 
 
DPR also licenses applicators of pesticides designated as a "restricted material". To legally apply 
these pesticides, the applicator must be a holder of a Qualified Applicator Certificate or work 
under the supervision of someone who is certified. For aquatic pesticides, the qualified 
Applicator Certificate must have the category "aquatic." 
 
State regulations require that the CAC determine if a substantial adverse environmental impact 
will result from the proposed use of a restricted material. The CAC implements this by issuing 
Use Permits for the application of pesticides considered as restricted materials. In evaluating 
local conditions, the CAC may use information supplied by DPR, which suggests permit 
conditions that reflect minimum measures necessary to protect people and the environment. State 
regulations require that specific types of information be provided in an application to the CAC 
for a pesticide use permit. The CAC reviews the application to ensure that appropriate 
alternatives were considered and that any potential adverse effects are mitigated. The CAC also 
conducts pre-project inspections on at least 5 percent of projects. 
 
3 . 1  P ER M I T  C OV ER A G E  

The General Permit addresses the discharge of aquatic pesticides related to the application 
of copper-based aquatic pesticides to surface waters for the control of aquatic weeds. The 
General Permit regulates the discharge of pollutants associated with the application of aquatic 
pesticides to waters of the United States, as defined in the Clean Water Act (Title 40, Code of 
Federal Regulation [CFR] Section 230.3 (s)). Aquatic pesticides that are applied to application 
areas within waters of the United States in accordance with FIFRA label requirements and Use 
Permit restrictions are not considered pollutants. However, pollutants associated with aquatic 
pesticide application are covered under the General Permit. These include over-applied or 
misdirected pesticide products and pesticide residues. Residues are any pesticide byproduct, or 
breakdown product, or pesticide product that is present after the use of the pesticide to kill or 
control the target weed. 
 
The General Permit does not cover agricultural storm water discharges or return flows from 
irrigated agriculture because these discharges are not defined as "point sources" and do not 
require coverage under an NPDES permit. The General Permit also does not cover other indirect 
or non-point source discharges from applications of pesticides, including discharges of pesticides 
to land that may be conveyed in storm water or irrigation runoff. The General Permit only 
regulates the discharge of certain pollutants related to applications of pesticides; however, it does 
include a re-opener statement specifying that the General Permit may be reopened for the 
specific purpose of modifying the list of pesticides whose associated discharge is regulated. 
 
3 . 1 . 1  W a t e r  Q u a l i t y  S t a n d a r d s   

The CWA defines water quality standards as "Provisions of state or federal law which consist of 
designated uses for the waters of the United States, water quality criteria for waters based upon 
such uses, and antidegradation policies. Water quality standards are to protect the public health 
or welfare, enhance the quality of water and serve the purposes of the Act." 
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In California, Water Quality Control Plans designate the beneficial uses of waters of the State 
and WQOs to protect those uses. The Water Quality Control Plans are adopted by the State and 
Regional Water Quality Control Boards through a formal administrative rulemaking process, 
and, upon approval by the EPA, the WQOs for waters of the United States (generally surface 
waters) become State water quality standards. The EPA has established water quality criteria in 
California for priority pollutants in the National Toxics Rule and the CTR. The CTR criteria are 
also water quality standards. 
 
3 . 1 . 2  E f f l u e n t  L i m i t a t i o n s  

NPDES permits for discharges to surface waters must meet all applicable provisions of 
sections 301 and 402 of the CWA. These provisions require controls that utilize best available 
technology economically achievable (BAT), best conventional pollutant control technology 
(BCT), and any more stringent controls necessary to reduce pollutant discharge and meet water 
quality standards. 
 
Title 40, CFR Section 122.44 states that if a discharge causes, has the reasonable potential to 
cause, or contributes to an excursion (Reasonable Potential) of a numeric or narrative water 
quality criterion, the permitting authority must develop effluent limits as necessary to meet water 
quality standards. Title 40, CFR Section 122.44(k)(3) allows these effluent limits to be 
requirements to implement BMPs if numeric effluent limits are infeasible. It is infeasible for the 
SWRCB to establish numeric effluent limitations in this General Permit because the application 
of aquatic pesticides is not necessarily considered a discharge of pollutants according to the 
Talent decision1. The regulated discharge is the discharge of pollutants associated with the 
application of aquatic pesticides. These include over-applied and misdirected pesticide product 
and pesticide residue. At what point the pesticide becomes a residue is not precisely known and 
varies depending on such things as target weed, water chemistry, and flow. Therefore, in the 
application of aquatic pesticides, the exact effluent is unknown. It would be impractical to treat 
the numerous short duration intermittent pesticide releases to surface waters from many different 
locations; and treatment, in many cases, may render the pesticide useless for aquatic weed 
control. Therefore, the effluent limitations contained in the General Permit are narrative and 
include requirements to develop and implement this APAP that describes appropriate BMPs, 
including compliance with all pesticide label instructions, and to comply with receiving water 
limitations. 
 
The BMPs required herein constitute BAT and BCT and will be implemented to minimize the 
area and duration of impacts caused by the discharge of aquatic pesticides in the treatment area 
and to allow for restoration of water quality and protection of beneficial uses of the receiving 
waters to pre-application quality following completion of a treatment event. 
 
Once an aquatic pesticide has been applied to an application area, the pesticide product can 
actively treat the target species within the treatment area. During the treatment event, the aquatic 
pesticide is at a sufficient concentration to actively kill or control target weeds. When active 
ingredient concentrations are below this effective concentration, the aquatic pesticide becomes a 
residue. The minimum effective concentration, and the time required to reach it, vary due to site 
specific conditions, such as flow, target species, and water chemistry. The receiving water 
                                                 
1 Headwaters Inc. v. Talent Irrigation District, 243 F.3d 526 (9th Cir. 2001) No. 99-35373. 



C i t y  o f  E s c o n d i d o    

A q u a t i c  P e s t i c i d e s  A p p l i c a t i o n  P l a n  1 3  O c t o b e r  2 0 1 4  

limitations require that an application event does not result in an exceedance of water quality 
standards in the receiving water. The receiving water includes: 
 

• Anywhere outside of the treatment area at any time, and 
• Anywhere inside the treatment area after completion of the treatment event. 

 
In recognition of the variability in the temporal extent of a treatment event, the General Permit 
does not require it to be discretely defined. Instead, post-event monitoring of the water is 
required no more than 1 week from the time of aquatic pesticide application. 
 
To protect all designated beneficial uses of the receiving water, the most protective (lowest) and 
appropriate (to implement the CTR criteria and WQOs in the Water Quality Control Plans) limit 
should be selected as the water quality limit for a particular water body and constituent. In many 
cases, water quality standards include narrative, rather than numerical, WQOs. In such cases, 
numeric water quality limits from the literature or publicly available information may be used to 
ascertain compliance with these standards. 
 
Copper 

Copper-based aquatic pesticides are used to control algal and aquatic plant growth. For copper, 
the freshwater aquatic life protection objective (in Water Quality Control Plans) and criterion 
(from CTR) are applicable. The resulting numeric limit shall be used to assess impacts from 
pollutants associated with aquatic pesticide application on the quality of waters of the State and 
the beneficial uses that they are able to support. The absence of WARM or COLD criteria for a 
constituent does not mean that those beneficial uses or other beneficial uses are absent in the 
receiving water. It simply means that there are no State or EPA-based numeric WQOs or criteria 
to implement those beneficial uses. 
 
There are many different formulations, and application methods vary from pitching 
water-soluble tablets to direct injection of copper-based liquid products. Copper-based aquatic 
pesticide labels recommend applications of copper to 1,000 micrograms per liter (µg/L) or more. 
Applicable water quality criteria for fresh and salt water, discussed below, are less 
than 1,000 µg/L. Limitations are required for discharges that have the reasonable potential to 
cause an exceedance of applicable criteria or WQOs. Copper is a priority pollutant and the 
criteria for dissolved copper are specified in Table (b)(l) of the CTR. Criteria are established for 
maximum and continuous discharges in fresh water. Conversion factors were also used to 
convert dissolved copper limitations to the total copper limitations assigned in the General 
Permit. The continuous or chronic criterion has been chosen in this case because it is the most 
protective considering that in many cases aquatic pesticides are applied several times per season 
and the limitation is for pesticide residue in receiving waters. Freshwater copper criteria need to 
be adjusted for water hardness and may significantly differ from one system to another. Water 
hardness must be determined by the calculation or titration method. It is necessary to specify a 
range of total copper limitations in the General Permit because of the possible variations in 
freshwater hardness statewide. The total copper limitation must be calculated using the following 
equation (EPA, 2000):  
 

CCC = WER x (Acute Conversion Factor) x (exp{mC[ln(hardness)]+bC}) 
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Where CCC is the criterion continuous concentration, WER is the water-effect ratio, exp is the 
base e exponential function, and the Acute Conversion Factor, mC, and bC are metal-specific 
values provided by the EPA. 
 
For copper, this limit is set by the following formula: 
 

CCCCu = 1.0 x 0.960 x e0.8545(ln(hardness))-1.702 

 
Which simplifies to: 
 

CCCCu = 0.960e0.8545(ln(hardness))-1.702 

 
Where hardness is input as hardness as calcium carbonate, in milligrams per liter, and which 
outputs the criterion continuous concentration in micrograms per liter. 
 
Hardness as calcium carbonate concentration measurements were taken during 2013 at Lake 
Wohlford, Lake Dixon, and the Escondido Canal. The mean hardness as calcium carbonate 
concentrations were calculated for each water body, in milligrams per liter (mg/L). 
 
Lake Wohlford: 155 mg/L 
Lake Dixon:  192.5 mg/L 
Escondido Canal*: 155 mg/L 
 
Based on these mean hardness as calcium carbonate concentrations, in order to be in compliance 
with this General Permit, the criterion continuous concentrations for dissolved copper were 
calculated for each water body, in µg/L. 
 
Lake Wohlford: 13.02 µg/L 
Lake Dixon:  15.71 µg/L 
Escondido Canal*: 13.02 µg/L 
 
* Water in Escondido Canal is derived from Lake Wohlford. 

 
Dissolved copper concentrations in samples collected during 2013 were analyzed. In all samples 
analyzed, dissolved copper was not detected above the reporting limits. However, the reporting 
limit for dissolved copper for the analytical method used was 0.05 mg/L, or 50 µg/L. As the 
reporting limit is above the calculated CCCCu limit established at the mean concentrations of 
hardness as calcium carbonate for all of the water bodies, these data cannot be used to 
conclusively establish that the program in 2013 met this water quality criterion. In the future, the 
City will analyze environmental samples collected from Lake Wohlford, Lake Dixon, and 
Escondido Creek using EPA Method 200.8, with a reporting limit of 1 µg/L, so that the 
concentration of dissolved copper may be conclusively demonstrated to be below the CCCCU at 
the typical hardness values encountered in the Project Area. Based on correspondence with 
Mr. W. Russell Norman, of the SWRCB, the need to submit California Environmental Quality 
Act documentation as part of the APAP and Notice of Intent (NOI) package to obtain a SIP 
exception may be placed on hold pending the collection of additional dissolved copper 
concentration data with the lower reporting limit, to establish that there is no exceedance of the 
effluent limitations. 
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3 . 2  C H A R A C T ER I Z A T I ON  O F  TR EA T ME N T  P R OJ EC T  

Aquatic pesticide applications will be implemented on an as-needed basis in areas of the Project 
Area where nuisance aquatic vegetation growth has the potential to impact the beneficial uses. 
The areas within the Project Area where treatment would be implemented are outlined above. 
 
3 . 2 . 1  A q u a t i c  V e g e t a t i o n  C o m m u n i t y  

A description of the plant and algae types found within the Project Area, as well as the 
recommended control strategies are outlined above. 
 
3 . 2 . 2  F a c t o r s  I n f l u e n c i n g  t h e  D e c i s i o n  t o  U s e  A q u a t i c  P e s t i c i d e s  

The decision to implement aquatic vegetation control treatments is based on the plants’ growth 
stage as well as its potential to impact the beneficial uses of a specific area. If systemic 
herbicides are used to control submerged vegetation, control measures will be implemented 
when the plants are young (approximately 6-12 inches), so that they can be controlled prior to 
developing into nuisance growths, and thus having negative impacts on the beneficial uses. 
When submerged vegetation is treated with systemic herbicides in an early growth stage, there is 
less plant biomass that is controlled and thus decomposing, and this helps reduce and protect 
against impacts to DO depletion from decomposing biomass. If contact herbicides are used to 
control submerged vegetation, treatment will be timed to reduce plant growth prior to them 
reaching nuisance proportions, and thus impacting the beneficial uses. The attached algae found 
growing in the system (Chara) will be allowed to grow and spread as it provides good habitat for 
the aquatic organisms, as well as supports nutrient uptake required to limit other algae species 
from proliferating. Treatment for the control of Chara may be implemented in the event the 
algae impact the beneficial uses. 
 
3 . 2 . 3  A q u a t i c  P e s t i c i d e s  A v a i l a b l e  f o r  U s e  a n d  A p p l i c a t i o n  

M e t h o d s  

Algae control will be obtained primarily through the use of an approved chelated copper 
algaecide such as Cutrine Plus. Aquatic herbicide and algaecide applications will be performed 
utilizing BMPs by licensed personnel in accordance with Pest Control Recommendations issued 
by a DPR Pest Control Advisor. Applications will be performed from a boat that is specifically 
designed with a pumping and metering system for aquatic herbicide and or algaecide 
applications. Application equipment should be utilized when available that meters the herbicide 
or algaecide product rate, incorporating the boat’s position and speed. 
 
3 . 2 . 4  A p p l i c a t i o n  A r e a s  

Aquatic herbicide applications will be limited to the shoreline areas of the Project Area where 
aquatic plant growths impact the beneficial uses. The entire Project Area may at times require 
treatment for the control of algae. 
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Updated aquatic vegetation maps will be developed that document the areas of species 
identification, targeted nuisance species, areas targeted for control, and surrounding features of 
interest (e.g, overflow, irrigation intake). 
 
3 . 2 . 5  A q u a t i c  V e g e t a t i o n  C o n t r o l  A l t e r n a t i v e s  

All appropriate aquatic plant management technologies within the context of the identified 
beneficial uses and impacted areas within the Project Area have been evaluated, and include all 
available cultural, biological, mechanical, and aquatic herbicide/algaecide formulations. 
 
3 . 2 . 6  A q u a t i c  P e s t i c i d e  A p p l i c a t i o n  R a t e s  

Aquatic herbicide and algaecide treatments will be determined based on the following:  
 
Site Characteristics 

The areas targeted for submerged vegetation control will be determined prior to an application. 
The areas targeted for algae control will be based on algae growth and densities that develop and 
require treatment. Water movement through the treatment area includes a potential seasonal flow 
during the rainy season with daily discharge, and static conditions unless discharges are made 
from the Project Area during the summer months. Applications will not be performed when there 
is the potential for discharges. 
 
Assessment of Beneficial and Adverse Impacts 

The current objectives of the aquatic vegetation control program are to keep nuisance growths 
from impacting beneficial uses of the Project Area. Escondido Canal acts as a water transfer 
system for the City of Escondido, while Lake Wohlford and Lake Dixon provide an aesthetic 
environment for park and lake users, and water holding systems for domestic, agricultural, and 
power production uses. The Project Area also serves as a catch basin for the watershed. Nuisance 
growths of aquatic plants and algae also have an adverse impact on the aesthetic environment 
while providing a breeding habitat for vectors. 
 
4 .0  MONITOR ING AND REPORT ING PROGRAM 

Dischargers must comply with the Monitoring and Reporting Program (MRP) outlined in the 
General Permit. The goals of the MRP are to: 
 

• Determine compliance with the receiving water limitations and other requirements 
specified in the General Permit; 

• Measure and improve the effectiveness of the APAP; 
• Support the development, implementation, and effectiveness of BMPs; 
• Assess the chemical, physical, and biological impacts on receiving waters resulting from 

aquatic pesticide applications; 
• Assess the overall health and evaluate long-term trends in receiving water quality; 
• Demonstrate that water quality of the receiving waters following completion of resource 

or weed management projects are equivalent to pre-application conditions; 
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• Identify and characterize aquatic pesticide application projects conducted by the 
discharger; and 

• Assess that projects that are monitored are representative of all pesticides and application 
methods used by the discharger. 

 
The Water Monitoring Plan will identify key staff and contact information, the intended 
monitoring and sampling locations, specific procedures for monitoring and sampling, chemical 
analyses to be performed, quality assurance and quality control methods for field and laboratory 
analysis, and provided sample field forms. 
 
4 . 1  A QU A T I C  P ES T I C I D E  MO N I T OR I N G 

Monitoring activities will be performed for a minimum of six application events or for as many 
applications as occur in a year if there are less than six application events, over multiple years if 
necessary, at representative locations.  
 
4 . 1 . 1  W a t e r  Q u a l i t y  P a r a m e t e r s  

Water quality parameters such as pH, DO, and temperature will be measured by appropriate 
instrumentation within the manufacturer's tolerances. These parameters will be measured at the 
same sites where water samples for aquatic herbicides are retrieved. These parameters will be 
measured at the same depths from which the water samples for aquatic herbicides are retrieved, 
within +/- 0.5 meters. Data and deviations will be recorded on field notes. 
 
4 . 1 . 2  S a m p l e  A n a l y s i s  

All sample analyses must be conducted at a laboratory certified for such analyses by the 
California Department of Health Services. All analyses are to be conducted in accordance with 
the latest edition of "Guidelines Establishing Test Procedures for Analysis of Pollutants" 
(Guidelines), promulgated by the EPA (Title 40 Code of Federal Regulations part 136). 
 
Hardness can be assessed by the calculation or titration method and should be included in the 
analytical suite for laboratory analysis. Field analysis for the parameters of temperature, DO, and 
pH will be performed using a calibrated, portable multi-parameter meter. These meters can 
measure pH, oxidation/reduction potential (ORP), DO, conductivity, total dissolved solids 
(TDS), salinity, and temperature. Water clarity will be measured using a standard Secchi disk. 
 
When samples are collected, a chain of custody form will be completed, and the samples will be 
delivered to a State of California Certified Laboratory for analysis per the General Permit's 
requirements. 
 
4 . 1 . 3  S a m p l i n g  P r o c e d u r e s  

Samples will be collected using sampling procedures which minimize loss of monitored 
constituents during sample collection and analysis and maintain sample integrity. 
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4 . 1 . 4  S a m p l i n g  P r o t o c o l s  

If the water depth is 6 feet or greater the sample will be collected at a depth of 3 feet. If the water 
depth is less than 6 feet the sample will be collected at the approximate mid-depth. As 
appropriate, an intermediary sampling device (e.g., Van-Dorn style sampler, long-handled 
sampling pole, peristaltic pump) may be used. 
 
Samples will be retrieved, stored, logged, and shipped to a third party laboratory for analysis 
under chain of custody procedures. 
 
Materials for Sampling 

In field: 
 

• New or laboratory-supplied sampling bottles with appropriate preservative, one per 
sample 

• Cooler(s) sufficient to hold bottles, with ice- or gel-packs 
• Nitrile or latex gloves 
• Subsurface grab sampler and/or a peristaltic pump 
• Depth finder or marked pole 
• Multi-parameter meter for temperature, pH, DO, etc. 
• Field data sheets and clipboard 
• Sheet with sample tags 
• A clean boat and a transport vehicle 

 
In office: 
 

• Refrigerator 
 
Precautions to be Taken to Prevent Contamination of the Sample 

• Wearing of disposable gloves while taking the sample 
• Wearing of clean, freshly laundered clothing 
• All materials used for sample collection shall be kept far from herbicide storage areas. 

This includes sample bottles, gloves, coolers, and the refrigerator 
• Pre-treatment samples shall be stored in a different cooler from treated samples. 

 
Method to Take a Single Sample 

The samples will be simple grab samples collected by submersing a bottle to the desired depth or 
by use of a peristaltic pump. 
 

• When approaching a sampling location, care will be taken to not stir up sediments. 
• The sample will be collected at a discrete depth of either half the total depth or 3 feet, 

whichever is shallower. A grab sampler extension may be used, if appropriate. If 
sampling depth is beyond reach of the grab sampler, the sample will be taken as close to 
the desired depth as possible. 
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• When using a peristaltic pump, the intake tubing will be lowered to the desired depth and 
the pump will be activated to rinse the pump system with three times the tubing volume 
of water from the sample location. 

• Once the bottle is full, it will be capped. 
• The bottle will be dried and labeled and the sample identifier recorded on the field data 

sheet. 
• The bottle will be placed in the appropriate cooler. The bottles will be kept in contact 

with ice packs. 
• In the office, the bottle will be placed into a refrigerator. 

 
Notes: 

• For a spot treatment, a sketch map will be made showing the site of the treatment and the 
location of the sample relative to the treated area 

• A Global Positioning System (GPS) reading will be taken, noting the waypoint number, 
or noting the latitude and longitude in World Geodetic System 1984 datum to six decimal 
places, or providing a Trimble data filename where the sample point is stored 

 
Submitting Samples to the Laboratory 

• Samples will be submitted within 48 hours of taking sample 
• Samples will be packed in a cooler with ice packs between each bottle 
• Chain of Custody (COC) form will be filled out, being sure to note the sample numbers 

that are submitted in the shipment 
 
If the samples are shipped to the lab, the courier will sign the COC and a copy will be made 
before sending out the shipment. If the samples are delivered to the lab, the delivering person 
will have receiving person sign the COC form and make a copy before turning over the 
shipment. 
 
Quality Specifications for Water Samples 

Water samples for assessment of aquatic herbicide residues will be collected according to the 
Water Monitoring Plan. All data will be recorded as accurately as possible using the instruments 
described below. Data readings within the tolerances established below will be considered 
acceptable.  
 

• For location, +/- 1 meter for land-based sampling and +/- 5 meters for water-based 
sampling 

• For depth, +/- 1 meter 
• For times specified in the Water Monitoring Plan in hours, +/- 0.5 hours 
• For times specified in the Water Monitoring Plan in days, +/- 1 day if 14 days or less 

after application/treatment, and +/- 2 days for more than 14 days after 
application/treatment 

• Locations will be verified by GPS within +/- 5 meters or the precision of the system; 
whichever is less at the time of sampling. 

• Depths will be verified with meter sticks, tape measure, a marked rope, or long poles 
marked every 0.5 meters, or by a depth finder. 
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• Timings will be verified by using quartz clocks synchronized once a month with the 
United States Navy Observatory or GPS. 

• All locations, depths, and timings will be recorded on appropriate forms. Any deviations 
will be recorded and explained. 

 
4 . 1 . 5  T r a i n i n g  o n  S a m p l i n g  T e c h n i q u e s  

All personnel performing water sampling will have been trained before water sampling is 
scheduled to begin. A training session will be held reviewing sampling technique; equipment and 
instrument calibration, maintenance, and operation; sample storage and delivery; and proper use 
of COC and other forms; and other records and deviations. 
 
4 . 1 . 6  R e c e i v i n g  W a t e r  M o n i t o r i n g  

Treatment Maps 

For each application at each site, a treatment map will be developed with a convenient scale 
showing the application area, treatment area, immediately adjacent untreated areas (if entire 
water body is not treated), and water bodies receiving treated water. The information on surface 
area and/or volume of application area and treatment area and any other information used to 
calculate dosage and quantity of each pesticide used at each application site will be included with 
the map data. The sampling locations will be noted on the treatment maps along with the GPS 
coordinates for each sampling site. 
 
Control Structure Inspections 

Prior to every application, an inspection of the integrity of the discharge valves will be 
performed to confirm that treated water will not be discharged. 
 
Aquatic Pesticide Monitoring Frequency 

Water quality sampling for aquatic pesticides application will be conducted for each application 
event from each environmental setting (flowing water and non-flowing water) per year. 
 
If the results from six consecutive sampling events show concentrations that are less than the 
applicable receiving water limitation/trigger in an environmental setting, the City will reduce the 
sampling frequency for that active ingredient to one per year in that environmental setting. If the 
annual sampling shows exceedances of the applicable receiving water limitation/trigger, the City 
will be required to return to sampling six applications the next year. 
 
Sites will be chosen to represent the variations in treatment that occur, including algaecide or 
aquatic herbicide use, hydrology, and environmental setting, conveyance or impoundment type, 
seasonal, and regional variations. The exact location(s) of sample site(s) will be determined after 
site scouting and a decision to make an aquatic herbicide application are made.  
 
Aquatic Pesticide Monitoring 

The following monitoring will be performed for each sampling: 
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• Background monitoring samples 
• Event monitoring samples 
• Post-event monitoring samples 

 
Background Monitoring  

In non-moving water, the background (BG) sample is collected within the treatment area at the 
time of the application event, or in the treatment area within 24 hours prior to the start of the 
application. In moving water, the BG sample is collected upstream of the treatment area at the 
time of the application event, or in the treatment area within 24 hours prior to the start of the 
application. 
 
Event Monitoring  

The event monitoring (Event) sample for non-flowing (static) water is collected immediately 
outside the treatment area immediately after the application event, but after sufficient time has 
elapsed such that treated water would have exited the treatment area. 
 
The Event sample for flowing water is collected immediately downstream of treatment area 
immediately after the application event, but after sufficient time has elapsed such that treated 
water would have exited the treatment area. 
 
The location and timing for the collection of the Event sample may be based on a number of 
factors including, but not limited to algae and aquatic weed density and type, flow rates, size of 
the treatment area and duration of treatment. 
 
Post-Event Monitoring 

The post-event monitoring (Post) sample is collected within the treatment area within one week 
after the application, or when the treatment is deemed complete. 
 
One full set of three samples (i.e., BG, Event and Post) will be collected during each treatment 
from the representative site(s) treated within the Lakes and Canal according to the monitoring 
frequency and locations described earlier. 
 
Additionally, one Field Duplicate (FD) and one Field Blank (FB) will be collected and submitted 
for analysis for each analyte, once per year or at a rate of 10 percent. The FD and FB samples 
will be collected at the Event site immediately after application. 
 
The list of monitoring parameters is presented (Table 1). 
 
4 . 1 . 7  D e s c r i p t i o n  o f  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  b e  

I m p l e m e n t e d  

A variety of approaches will be utilized to minimize the impacts of aquatic pesticides used while 
still achieving their goals. 
 
Techniques that help reduce pesticide impacts include: 
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• Non-pesticide control methods as outlined above have been reviewed, and will be 

implemented based on efficiencies. 
• Pre-treatment surveys will be carried out to identify potential treatment areas and 

timing 
• Adjustments will be made to treatment protocols based upon day of treatment 

survey results 
• Choice of pesticides based on toxicity 
• Attempts will be made to time treatments when no water is being discharged 
• Aquatic pesticide use rates are limited to comply with receiving water limitations 

 
From among the few alternative aquatic herbicides available, the most effective and safest 
options have been selected for use in this program. Herbicide application personnel know the 
strengths and weaknesses of the various available options, and take them into consideration when 
choosing a treatment protocol for a specific site. 
 
In order to avoid inadvertent or accidental soil or water contamination with aquatic herbicides, 
application personnel follow the storage, transport, and spill control procedures recommended by 
the DPR and the EPA. 
 
Over applications are avoided by following the specific product labels for the aquatic pesticides 
used in the program. Application equipment is routinely cleaned and calibrated, and all label 
directions and DPR guidelines are followed as to acceptable application weather conditions. 
Applications are not made in winds above 10 miles per hour. 
 
The various BMPs being implemented ensure that the MRP will meet the requirements of the 
General Permit. 
 
Licensing 

All crew leaders and biologists that apply or supervise the application of aquatic pesticides will 
be certified or licensed by the DPR. 
 
Notification 

Applications of aquatic pesticides within the Project Area are not anticipated to affect beneficial 
uses outside the treatment area. Applications will not be performed if discharges from the Project 
Area are anticipated. However, if discharges outside of the treatment area appear likely to occur 
while the most recent data indicate the potential for a discharge above the effluent limitations, 
either new monitoring and sampling will be performed before the anticipated release to 
demonstrate compliance with the effluent limitations or potentially affected downstream users, as 
determined by the City, will be notified. 
 
Site Evaluations 

Both preliminary and secondary site evaluations will be a major aspect of the MRP. 
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Alternative Treatments 

This APAP considers a number of potential alternative control strategies, and alternative 
non-herbicide options will be implemented when conditions are suitable. 
 
Treatment Conditions 

Every application will be made according to label directions and other requirements as directed 
by DPR or the CAC, which not only specify the amounts and situations where pesticides may be 
applied, but the atmospheric and environmental conditions under which they may be applied. If 
there are conditions where it is determined that the treatment would be ineffective, application 
staff will wait for other conditions or use a different treatment method. 
 
Post-Treatment 

Surveys will also be carried out for post-treatment assessment of treatment efficacy and 
non-target impacts. Survey crews will be instructed to look for possible non-target impacts that 
can be seen with the naked eye that would include damage to plants on the shore line and 
evidence of fish die-offs. 
 

• The applicator will follow all pesticide label instructions and any Use Permits issued by a 
CAC. 

• The applicator will be licensed by DPR or work under the supervision of someone who is 
licensed if the aquatic pesticide is considered a restricted material; 

• The discharger will comply with effluent limitations 
• The discharger will implement and follow this APAP; 
• The discharger will comply with applicable receiving water limitations; and 
• The discharger will comply with the monitoring and reporting requirements. 

 
Receiving Water Limitations 

No treatments will be made within the Project Area if any potential exists to cause or contribute 
to an exceedance of receiving water limitations. 
 
Relevant Effluent Limitations: 
 
Copper, in µg/L (all designations): 0.960e0.8545(ln(hardness))-1.702 
Toxicity (all designations):  Applications shall not cause or contribute to toxicity. 
 

• The discharge of wastes, other than as described in the General Permit, is prohibited, 
unless authorized by a separate NPDES permit. 

• The discharge of wastes shall not cause or contribute to conditions of nuisance or 
pollution. 

• The discharge shall not cause or contribute to long-term adverse impacts on beneficial 
uses of waters of the United States. 

• The discharger shall apply pesticides in accordance with this APAP. 
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Aquatic Pesticide Use Requirements 

• License Requirements: Dischargers must be licensed by DPR if such licensing is required 
for the aquatic pesticide application project 

• Application Requirements: The pesticide use must be consistent with FIFRA pesticide 
label instructions and any Use Permits issued by the CAC. 

• Application Schedule: When requested, the discharger shall provide a phone number to 
persons who request the discharger's application schedule. The discharger shall provide 
the requester with the most current application schedule and inform the requester if the 
schedule is subject to change. Information may be made available by electronic means. 

 
Measures for Preventing Fish Kills 

Application of pesticides is targeted at nuisance algae growths associated with the near-shore 
zone. The majority of the volume of water in the Project Area will not be subject to direct 
application of copper-based pesticides. These distal areas will have significantly lower 
concentrations of copper and are directly accessible to fish in the treatment area. Aquatic 
pesticides will be applied in accordance with label instructions to minimize the application 
quantity and maximize efficacy. This includes managing droplet size, avoiding uneven 
distribution, and applying during favorable weather conditions, when feasible. Because nuisance 
algal growth affects the beneficial uses within the Project Area, application of pesticides will be 
proactive, which will minimize the quantity of decaying algae that results and which may 
threaten oxygen levels. 
 
Post-treatment monitoring will include visual inspection of the treatment area and downstream 
from the treatment area for evidence of fish kills. 
 
Public Notice Requirements 

Every calendar year, prior to the first application of aquatic pesticides, the City shall notify 
potentially affected governmental agencies. The notification includes the following information: 
 

• A statement of the discharger's intent to apply aquatic pesticide(s); 
• Name of pesticide(s); 
• Purpose of use; 
• General time period and locations of expected use; 
• Any water use restrictions or precautions during treatment; and 
• A phone number that interested persons may call to obtain additional information from 

the discharger. 
 
Pesticide Application Log 

The discharger shall maintain a log for each aquatic pesticide application. The application log 
shall contain, at a minimum, the following information: 
 

• Date of application; 
• Location of application; 
• Name of applicator; 



C i t y  o f  E s c o n d i d o    

A q u a t i c  P e s t i c i d e s  A p p l i c a t i o n  P l a n  2 5  O c t o b e r  2 0 1 4  

• List of gates or control structures in the treatment area that may discharge to surface 
waters, if applicable; 

• Time of gate or control structure closure and reopening, include any calculations used to 
determine closure and reopening times, if applicable; 

• Application details, such as water temperature, flow or level of water body, time 
application started and stopped, and aquatic pesticide application rate and concentration; 

• Visual monitoring assessment; and 
• Certification that applicator(s) followed the APAP. 

 
Waste Discharge Requirements 

Discharges shall not cause or contribute to an exceedance of any CTR criteria or applicable 
WQO in a State or RWQCB Water Quality Control Plan in the receiving water. No assessable 
adverse impacts are expected from the use of the aquatic pesticides in the Project Area. 
 
APAP Updates 

This APAP will be updated as the General Permit conditions change, and or as new control 
technologies are developed and become available. 
 
General Permit Compliance 

This APAP was developed in part to comply with the General Permit. Compliance with the 
General Permit is required for the use of aquatic herbicides and or algaecides to any water body 
in California that is hydrologically connected to waters of the United States (the bodies within 
the Project Area fit into this category as they drain to water of the US). 
 
The following items have been, or will be, completed per the General Permit requirements: 
 

• An NOI for the NPDES Permit for the Discharge of Aquatic Pesticides to Waters of the 
United States will be filed with the RWQCB prior to any pesticide treatments. 

• BMPs for all aquatic herbicide and algaecide treatments have been developed and are 
outlined in this APAP. 

• A water monitoring plan should be developed which will identify key staff and contact 
information; the intended monitoring and sampling locations; specific procedures for 
monitoring and sampling; chemical analyses; quality assurance and quality control 
methods for field and laboratory analysis; and sample field forms. 

• This APAP will be submitted to the RWQCB. 
 
4 . 2  R EP OR T I N G R E QU I R E M EN TS  

All reports will be submitted to the RWQCB. All reports submitted in response to the Water 
Quality Order's will comply with the provisions stated in "Standard Provisions and Reporting for 
Waste Discharge Requirements (NPDES)'', section B, Monitoring and Reporting Requirements 
of the General Permit. The annual reports will contain the following information: 
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• An Executive Summary discussing General Permit compliance or violation and the 
effectiveness of the APAP to reduce or prevent the discharge of pollutants associated 
with aquatic pesticide applications; 

• A summary of monitoring data, including the identification of water quality 
improvements or degradation, and recommendations for improvements to the APAP 
(including proposed BMPs) based on the monitoring results. All receiving water 
monitoring data shall be compared to applicable water quality standards; 

• Identification of BMPs and a discussion of their effectiveness in meeting the General 
Permit requirements; 

• A discussion of BMP modifications addressing violations of this General Permit; 
• A map showing the location of each application and treatment area; 
• Types and amounts of aquatic pesticides used at each application event during each 

application; 
• Information on surface area and/or volume of the treatment areas and any other 

information used to calculate dosage and quantity of each pesticide used; 
• List of gates in the treatment area that may discharge to surface waters; time of gate 

closure and reopening, include any calculations used to determine closure and reopening 
times, if applicable; 

• Sampling results for all required monitoring under the General Permit MRP and any 
additional sampling conducted in compliance with section A.3 of the General Permit's 
MRP. Sampling results will indicate the name of the sampling agency or organization, 
detailed sampling location information (including latitude and longitude or 
township/range/section if available), detailed map or description of each sampling site 
(i.e., address, cross roads, etc.), collection date, name of constituent/ parameter and its 
concentration detected, minimum levels, method detection limits for each constituent 
analysis, name or description of water body sampled, and a comparison with applicable 
water quality standards, description of analytical QA/quality control plan. Sampling 
results will be tabulated so that they are readily discernible; 

• Recommendations to improve the monitoring program, BMPs, and APAP to ascertain 
compliance with this General Permit; and 

• Proposed changes to the APAP and monitoring program. 
 
4 . 2 . 1  Q u a l i t y  A s s u r a n c e  A u d i t s  a n d  P e r s o n n e l  

The City of Escondido will provide a Quality Assurance Officer and the Certified Laboratory 
will provide a Quality Assurance Officer. In addition, the RWQCB is welcome to provide 
third-party validation of the sampling procedures. 
 
4 . 2 . 2  M e t h o d s  f o r  D a t a  S u m m a r i z a t i o n ,  A n a l y s i s ,  R e v i e w ,  a n d  

R e p o r t i n g  

All data will be included in the final report. The final report will also contain narrative and 
numerical summaries as appropriate. Final data reports will also be reviewed by a Quality 
Assurance Officer. 
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4 . 3  R E T E N T I O N  O F  R EC OR D S  

Records of all monitoring information including all calibration and maintenance records, copies 
of all reports required by the General Permit, and records of all data used to complete the 
application for the General Permit will be retained. Records will be maintained for a minimum 
of 3 years from the date of the sampling, measurement, or report. 
 
This period may be extended during the course of any unresolved litigation regarding this 
discharge or when requested by the RWQCB Executive Officer. 
 
4 . 3 . 1  M o n i t o r i n g  R e c o r d s  

Records of monitoring information will include the following: 
 

• The date, exact place, and time of sampling or measurements; 
• The individuals who performed the sampling or measurements; 
• The dates analyses were performed; 
• The individuals who performed the analyses; 
• The analytical techniques or method used; and 
• The results of such analyses. 

 
4 . 3 . 2  D a t a  S t o r a g e  

Field forms will be retained in hard copy and electronic formats, and a copy of the field forms 
will be included as an Appendix to the annual report. 
 
4 . 3 . 3  D e v i c e  C a l i b r a t i o n  a n d  M a i n t e n a n c e  

All monitoring instruments and devices that are used by the discharger to fulfill the prescribed 
monitoring program shall be properly maintained and calibrated as necessary for their continued 
accuracy. 
 
5 .0  REFERENCES  C I T ED  

U.S. Environmental Protection Agency (EPA), 2000. EPA Water Quality Standards, 
Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California. 
May 2000. 
 
Regional Water Quality Control Board, San Diego (RWQCB), 1994. Water Quality Control Plan 
for the San Diego Basin. September 8, 1994. Amended April 4, 2011. 
 
California State Water Resources Control Board (SWRCB), 2000. The Policy for 
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries in 
California. March 2000. Amended February 24, 2005. 



Table 1 ‐ Monitoring Parameters
Lake Wohlford, Lake Dixon, and Associated Waterways

Escondido, California
Parameter 

Type Constituent / Parameter
Monitoring 
Method

Laboratory 
Method

Visual

1.  Site description (lake, open waterway, channel, estimate of vegetation density 
as a percent, etc.)
2.  Appearance of waterway (sheen, color, clarity, etc.)
3.  Weather conditions (sky, precipitation, etc.)
4.  Water clarity

Visual 
observation / 
Secchi disk

NA

Physical
1.  Temperature
2.  Turbidity
3.  Electrical conductivity / salinity

Grab sample
See EPA 

Guidelines

Chemical

1.  Total copper
2.  Dissolved copper
3.  pH
4.  Hardness, as CaCO3

Grab sample
See EPA 

Guidelines

NOTES:

NA =  not applicable
EPA =  U.S. Environmental Protection Agency

CaCO3 = calcium carbonate

Page 1 of 1 01214167.00 Table 1.xlsx
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Page 1 of 2  Material Safety Data Sheet 
================================================================================= 
 E M E R G E N C Y 

================================== 
FOR CHEMICAL EMERGENCY: SPILL, LEAK, FIRE, EXPOSURE OR ACCIDENT CALL 

CHEMTREC - DAY or NIGHT - (800) 424-9300 
=======================================================================================   
Product Name:    AB CUTRINE PLUS     
=======================================================================================   
 SECTION I - GENERAL INFORMATION 
=======================================================================================    
Manufacturer's Name:   APPLIED BIOCHEMISTS 
     W175 N11163 Stonewood Drive 
     Suite 234 
     Germantown, WI   53022-4799 
     (800) 558-5106 
 
Trade Name & Synonyms:   AB CUTRINE PLUS    
Chemical Name & Synonyms:  CHELATED ELEMENTAL COPPER    
Generic Description:   COPPER - ALGICIDE                          
Formula:     PROPRIETARY                     
D.O.T. Proper Shipping Name:  CORROSIVE LIQUID NOS (Copper Ethanolamine Complex) 
D.O.T. Hazard Class:   EIGHT 
U.N. or N.A. Identification #:  UN 1760,  PG III      
D.O.T. Emergency Response Guide (1996 ed.): 154       
Hazardous Mat'ls ID System Values (HMIS): Health -2   Flammability -0    Reactivity -1  Personal Protection -B 
Nat'l Fire Protection Assn. (NFPA 704M): Health -1  Flammability -0  Reactivity -1  Specific Hazard:          
=======================================================================================   
 SECTION II - HAZARDOUS INGREDIENTS 
=======================================================================================   
            Hazardous Component(s)  CAS#  PEL   TLV 
  
 Copper Carbonate  12069-69-1 1 mg/m3    1 mg/m3  
 Monoethanolamine  141-43-5 3 ppm    3 ppm 
  Triethanolamine   102-71-6 NOT ESTABLISHED NOT ESTABLISHED 
Ingredients listed in this section have been determined to be hazardous as defined in 29 CFR 1910.1200.  Materials determined to 
be health hazards are listed if they comprise 1% or more of the composition.  Materials identified as carcinogens are listed if they 
comprise 0.1% or more of the composition.  Information on proprietary materials is available as provided in 29 CFR 1910.1200 (i) 
(1). 
=======================================================================================   
 SECTION III - PHYSICAL DATA 
=======================================================================================   
Boiling Point (F): 212oF Specific Gravity (water = 1): 1.1 - 1.2 
Vapor Pressure (mm Hg): NOT DETERMINED % Volatile (by Volume):  NOT DETERMINED 
Vapor Density (air = 1): > 1 Evaporation Rate:( Ether = 1) < 1 
Melting Point (F):   NOT APPLICABLE pH:    10.0-11.0 
Solubility in Water: MISCIBLE IN WATER 
Appearance & Odor: BLUE VISCOUS LIQUID.  SLIGHT AMINE ODOR. 
=======================================================================================   
 SECTION IV - FIRE & EXPLOSION DATA 
=======================================================================================   
Flash Point : NOT DETERMINED  Method:      TAG CLOSED CUP 
Extinguishing Media:  CO2, H2O, DRY CHEMICAL.  POLYMER FOAM FOR LARGE FIRES 
Special Fire Fighting Procedures: USE NIOSH APPROVED SELF-CONTAINED BREATHING APPARATUS. 
Unusual Fire & Explosion Hazards: NONE                                            
========================================================================================  
 SECTION V - REACTIVITY DATA 
=======================================================================================   
Stability -   ______Unstable  __X___Stable 
Conditions to Avoid:  AVOID CONTACT WITH STRONG ACIDS AND NITRATES. 
Incompatibility (Materials to Avoid): STRONG ACIDS AND NITRITES. 
Hazardous Decomposition Products:  OXIDES OF NITROGEN 
Hazardous Polymerization:   ______Will Occur  __X___Will Not Occur 
Conditions to Avoid:  CONTACT WITH STRONG ACIDS AND NITRITES. 
======================================================================================== 
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 SECTION VI - HEALTH HAZARD DATA 
======================================================================================== 
Acute Health Hazards:  LD 50(RAT) = 1930mg/Kg: CORROSIVE TO SKIN 
Chronic Health Hazards:  NONE KNOWN 
Signs & Symptoms of Exposure: CONTACT WITH SKIN AND EYES, VAPORS OR MISTS MAY CAUSE  
    IRRITATION WITH PAIN, COUGHING AND DISCOMFORT TO EYES, 
    NOSE, THROAT AND CHEST. 
Medical Conditions Generally 
Aggravated by Exposure:           MAY CAUSE SKIN SENSITIZATION. 
 
Chemical Listed as Carcinogen or Potential Carcinogen by: 
 
   National Toxicology Program:  Yes:  No: ✔  
   I.A.R.C. Monographs:   Yes:  No: ✔  
   O.S.H.A.     Yes:  No: ✔  
Emergency & First Aid Procedures: FOR PRINCIPLE ROUTE OF ENTRY, SEE APPROPRIATE EMERGENCY  
    PROCEDURES BELOW. 
    NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON. 
 
Route of Entry: Inhalation: REMOVE TO FRESH AIR. ADMINISTER OXYGEN IF NECESSARY. 
 
  Eyes:  FLUSH WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. 
    GET MEDICAL ATTENTION. 
 
  Skin:  FLUSH WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. 
    WASH CLOTHES THOROUGHLY BEFORE REUSE. 
 
  Ingestion: IF INGESTED, GET IMMEDIATE MEDICAL ATTENTION. 
======================================================================================== 

SECTION VII - SPILL OR LEAK PROCEDURES 
======================================================================================== 
Steps to be Taken in Case Material is Released or Spilled: 

 SOAK UP WITH APPROPRIATE ABSORBENT THAT DOES NOT               
      CONTAIN CLAYS. GROUND CORNCOB IS THE IDEAL ABSORBENT.        
     DO NOT FLUSH INTO SANITARY SEWERS. 

Waste Disposal Methods:  INCINERATE IN A FURNACE.  MORE THAN 5 (FIVE) GALLONS, 
CONTACT LOCAL AUTHORITIES FOR DIRECTIONS. 

======================================================================================== 
SECTION VIII - SPECIAL PROTECTION AND CONTROL MEASURES 

======================================================================================== 
Respiratory Protection (Specify Type):  NOT REQUIRED 
 
Ventilation - Local Exhaust:  ACCEPTABLE   Special Exhaust::  NOT REQUIRED 
  Mechanical Exhaust:  ACCEPTABLE  Other Exhaust:               NOT REQUIRED 
 
Protective Equipment - Gloves:  RUBBER             Eye Protection: SPLASH GOGGLES 
          OR FACE SHIELD 
 
Other Protective Equipment: EYEWASH AND SAFETY SHOWER SHOULD BE AVAILABLE WITHIN 

THE IMMEDIATE WORKING AREA.       
Work or Hygienic Practices: USE SAFE CHEMICAL HANDLING PROCEDURES SUITABLE 
    FOR THE HAZARDS PRESENTED BY THIS MATERIAL. 
======================================================================================== 

SECTION IX - SPECIAL PRECAUTIONS 
=======================================================================================   
Precautions to be Taken in Handling and Storage:      STORE AT TEMPERATURES BETWEEN 32°F AND 100°F. 
      DO NOT STORE IN DIRECT SUNLIGHT     
Other Precautions: DO NOT CONTAMINATE WATER, FOOD OR FEED BY STORAGE, DISPOSAL OR 

CLEANING OF EQUIPMENT.  STORE IN A COOL, DRY PLACE.  
    KEEP OUT OF REACH OF CHILDREN 
===================================================================================== 
THESE DATA ARE OFFERED IN GOOD FAITH AS TYPICAL VALUES AND NOT AS A PRODUCT SPECIFICATION.  NO WARRANTY, EITHER 
EXPRESSED OR IMPLIED, IS HEREBY MADE.  THE RECOMMENDED INDUSTRIAL HYGIENE AND SAFE HANDLING PROCEDURES ARE 
BELIEVED TO BE GENERALLY APPLICABLE.  HOWEVER, EACH USER SHOULD REVIEW THESE RECOMMENDATIONS IN THE SPECIFIC 
CONTEXT OF THE INTENDED USE AND DETERMINE WHETHER THEY ARE APPROPRIATE. 
JK        Date of Last Revision:      10/08/03          
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