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1.0 Introduction 

On March 5, 2013 the State Water Resources Control Board (SWRCB) formally adopted 
Water Quality Order No. 2013-0002-DWQ; General Permit No. CAG990005.  This 
Permit Order becomes effective on December 1, 2013 and will expire on November 30, 
2018.  Public agencies currently covered under Permit Order No. 2004-0009-DWQ must 
apply for coverage under the new aquatic weed permit by submitting a Notice of Intent 
(NOI) and an Aquatic Pesticide Application Plan (APAP) in compliance with Section 
II.C (General Permit Application) of Order No. 2013-0002-DWQ.  The Sweetwater 
Authority’s APAP was written in accordance with the guidelines provided in Section 
VIII.C (Aquatic Pesticides Application Plan).  The purpose of the APAP is to describe 
the parameters, methods, and protocols to be used for algaecide applications in 
Sweetwater Reservoir, as follows: 
 

 The water system and treatment area to which the algaecide will be applied 
 The types of aquatic weeds to be controlled and why 
 Factors influencing the selection and decision to apply an algaecide 
 Best Management Practices (BMPs) to be implemented 
 Examination of possible alternatives to reduce the need for algaecide use 
 Monitoring Program and procedures to prevent contamination 

The Authority’s APAP will ensure the application of copper sulfate in Sweetwater 
Reservoir to control nuisance algae will comply with the requirements of Order No. 
2013-0002-DWQ. 

2.0 Description of Sweetwater Authority   

The Sweetwater Authority is located in San Diego County and is a publicly owned, joint-
powers water agency with policies and procedures established by a seven-member Board 
of Directors.  The Authority provides water service to approximately 187,000 people in 
National City, Bonita, and the western and central portions of Chula Vista.  The 32 
square mile service area receives water from four sources: the Sweetwater Reservoir, 
deep freshwater wells in National City, semi-brackish groundwater from wells in Chula 
Vista and National City, and imported water which is drawn from the Colorado River or 
the State Water Project in Northern California.  

The Authority’s watershed encompasses approximately 230 square miles.  The 
Sweetwater River is the primary water course through the watershed, flowing from the 
Cuyamaca Mountains in eastern San Diego County down to San Diego Bay.  There are 
two impoundment facilities located along the Sweetwater River: Loveland Reservoir 
(25,400 acre-ft capacity), which is located in the eastern San Diego County community of 
Alpine; and Sweetwater Reservoir (28,100 acre-ft capacity), which borders Spring 
Valley. Sweetwater Reservoir has a maximum surface area of 1,027acres. 

The 30 million gallon per day (MGD) Robert A. Perdue Water Treatment Plant, which is 
located adjacent to Sweetwater reservoir, was originally constructed in 1959 as a direct 
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filtration plant.  Today, it is a conventional filtration plant consisting of chemical 
treatment, chemical mixing using pumped diffusion, flocculation, dissolved air flotation, 
and dual-media filters.  As mentioned above, the Perdue Plant is capable of either treating 
(pumping) raw water from Sweetwater Reservoir or from the raw water aqueduct 
pipeline.  

The primary beneficial use of Sweetwater Reservoir is as a drinking water impoundment 
and it is the main source of supply for the Perdue Water Treatment Plant. Sweetwater 
Reservoir is a warm water (i.e. remains above 4  C throughout the year), eutrophic water 
body with a typical secchi disk clarity of less than 10 ft.  Stratification typically occurs in 
the late spring through fall, forming an anoxic hypolimnetic layer in the lower reaches of 
the reservoir.  Under stratifying conditions, nutrients such as phosphorous are released 
into the hypolimnion and become available for cyanobacteria (blue-green algae), which 
tend to bloom when the lake is stratified.  
 
Not all blue-green algae blooms cause taste and odor problems.  However, certain species 
of cyanobacteria, such as Anabaena circinalis, Anabaena flos-aquae, Anabaena 
spiroides, Aphanizomenon flos-aquae, and Pseudanabaena limnetica are known to 
produce taste and odor compounds such as MIB and/or Geosmin that drinking water 
consumers find objectionable.  Although the Authority’s primary algae control strategy is 
to avoid adding algaecides to Sweetwater Reservoir, there are situations (i.e. nuisance 
algal blooms) where the Authority may have to directly apply an aquatic pesticide that 
would be permitted under Order No. 2013-0002-DWQ; General Permit No. CAG990005. 

3.0 Characterization of Aquatic Pesticide Application Project 

3.1 Copper Sulfate Application Protocol 
 

The only aquatic pesticide ever used on the Sweetwater Reservoir is copper sulfate.  
Copper sulfate is generally applied to control taste and odor producing algae primarily 
abundant in the warmer summer months (May – August).  Application is performed by 
adding rock copper sulfate (with granular citric acid as a chelating agent, at a ratio of 2:1) 
to side hoppers attached to a powerboat.  The boat is transversed throughout the surface 
of the reservoir.  A target application of 1 part per million (1milligram per liter) copper is 
calculated for the volume of the surface strata as a determination of the total amount of 
copper sulfate to be applied.  The surface strata is the volume of water above the 
thermocline, this volume varies as the ambient air temperatures and the depth of the 
reservoir changes.  Approximately 2 lbs of copper sulfate and 1 lb of citric acid per 
surface acre are typically added to treat a nuisance blue-green algae bloom in Sweetwater 
Reservoir.  MSDS documents are provided in Appendix A (copper sulfate) and B (citric 
acid). 

3.2 Gates and Control Structures 
 

The Sweetwater Dam functions as a drinking water impoundment, effectively isolating 
the reservoir water from other waters of the U.S. Therefore, it is not necessary for the 
Authority to employ any other gates or control structures to control the extent of 
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receiving waters potentially affected by the application of copper sulfate. However, the 
Authority does exercise and inspect the four emergency release valves at the bottom of 
the dam on an annual basis to ensure the valves function properly and do not leak.  

3.3 Copper Transport, Fate, and Effects 
 

In Sweetwater Reservoir, after application of copper sulfate, transport of copper will 
occur primarily through mixing and dispersion.  Copper treatments result in short term 
increases in dissolved copper, however the long term environmental risk from copper is 
expected to be less than significant because the applied copper becomes bound to the 
bottom sediments and is no longer biologically available. 

3.4 Triggers for Copper Sulfate Treatment 
 
The factors which influence the decision to apply copper sulfate to control nuisance algae 
in Sweetwater Reservoir include the following: 
 

 Concentrations of methylisoborneol (MIB) and geosmin 
 Cyanobacteria population levels  
 Raw and finished water threshold odor number and odor characterization 
 Degradation of filter performance  
 Consumer taste and odor water quality complaints 

 
In order to track the concentration of taste and odor compounds in Sweetwater Reservoir 
throughout the year, the Authority typically monitors for MIB and geosmin on a weekly 
basis.  Plankton determinations for Sweetwater reservoir are performed weekly using a 
Sedgewick-Rafter counting chamber.  Plankton speciation and density (counts in ten 
fields of vision) are recorded.  The Perdue Pant operators perform a daily determination 
of the threshold odor number for Sweetwater Reservoir raw water and Perdue Plant 
finished water, including a description of the odor (i.e. fishy, musty, grassy, etc.).  The 
Perdue Plant Water Quality Laboratory records consumer complaints received regarding 
the taste and odor of the finished drinking water in the distribution system. 
 
During an algae bloom, plankton and MIB/geosmin monitoring frequency may be 
increased so that day to day fluctuations of cyanobacteria counts and odor causing 
compounds in the reservoir can be tracked.  Specifically, the goal is to determine if the 
cyanobacteria counts and MIB/geosmin levels are increasing, decreasing, or remaining 
constant.  Consumers can generally detect MIB and geosmin above 5 ng/L and if the 
number of complaints received increases rapidly over a short period of time, it could be 
an indication that corrective action may be warranted. 
 
Typically, when the decision to apply copper sulfate to Sweetwater Reservoir is made, it 
is because the indicators described above have increased significantly over a short period 
of time and because other mitigation strategies, such as adding powdered activated 
carbon (PAC), increasing free chlorine contact time at the Perdue Plant, or waiting for the 
bloom to die off have not been successful.  In addition, certain species of blue-green 
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algae, green algae, and diatoms are known to impair filter performance, which could 
impact compliance with the filtration requirements of the California Surface Water 
Treatment Rule.  As mentioned above, the Authority’s primary strategy is to avoid 
adding copper sulfate.  However, in order to comply with state mandated primary (i.e. 
filter turbidity) and secondary (i.e. taste and odor) water quality standards, there are times 
when the addition of copper sulfate may be necessary. 

3.5 Public Notification 
 
The Authority is the sole owner and operator of Sweetwater Reservoir, which is primarily 
used as a drinking water impoundment. No other agency has rights to the water stored in 
Sweetwater Reservoir. The only public access allowed is for the three-day per week 
fishing program, which is located on a limited section of shoreline on the southern end of 
the reservoir.  
 
Every calendar year, at least 15 days prior to the first algaecide application (if any), the 
Authority will post a notification on its website and/or provide on-site signage (as 
appropriate) at the fishing program area. The notification will conform to the procedures 
described in Section VIII.B of Order No. 2013-0002-DWQ. 
 

4.0 Best Management Practices  

4.1 Avoidance of Aquatic Pesticide Usage 
 
The Sweetwater Authority Water Quality Department practices avoidance of aquatic 
pesticides as its primary management tool.  However, as described above, there are 
conditions where pesticide application is unavoidable.  Only when there is a major bloom 
of nuisance algae, or an algal caused taste and odor episode, will copper sulfate treatment 
be initiated, and even then it will be used only after other alternative strategies have been 
unsuccessful. 

4.2 Copper Sulfate  
 
With the implementation of the following copper sulfate application and hazard 
mitigation BMPs, the potential to create a significant hazard to the public or to the 
environment will be reduced to less than significant. 
 
4.2.1 Application  
 
Whenever the application of an algaecide has been necessary to control a nuisance algae 
bloom in Sweetwater Reservoir, a mixture of copper sulfate and citric acid (2:1 ratio) has 
been shown to be the most effective treatment approach.  Using citric acid as a copper-
chelating agent has decreased the amount of copper sulfate needed to effectively treat the 
reservoir by a factor of six or seven.  Increasing the effectiveness of each copper sulfate 
application lessens the possibility that repeat copper sulfate treatment would be required.  
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However, if additional treatment is necessary, a minimum of two weeks shall elapse 
between applications.  In order to minimize the potential for environmental impacts in 
Sweetwater Reservoir, no more than one half the surface of the lake will be treated per 
application (refer to Figure 1). 
 
The Authority shall apply copper sulfate in accordance with the product label and shall 
comply with the recommendations provided on the MSDS applicable to the specific 
copper sulfate product to be used (refer to Attachment A).  Copper sulfate will be applied 
in an even, consistent manner over the surface area to be treated, thus minimizing the 
potential for higher than intended localized concentrations. 
 
4.2.2 Spill Prevention and Containment 
 
Training in copper sulfate safety shall be required for all Authority employees 
participating in the application and handling of copper sulfate.  Additional refresher 
training may occur, as deemed necessary, prior to each treatment event.  Response and 
containment procedures provided in the Authority’s Chemical Hygiene Plan, Hazardous 
Response Plan, and the product MSDS will be followed in the event of a spill.  These 
include isolation and containment of the spill while wearing the appropriate personal 
protective equipment. 
 
4.2.3 Personal Protective Equipment 
 
In order to avoid any adverse health effects during the application of copper sulfate, the 
Authority shall require its employees participating in the application or handling of 
copper sulfate to wear appropriate personal protective equipment recommended on the 
MSDS, including protective safety glasses with side shields (or goggles) as per OSHA 29 
CFR 1910.133.  Chemically-impervious gloves made of any waterproof material, boots, 
and protective clothing will be worn to avoid skin contact (refer to OSHA 29 CFR 
1910.138), as well as a respirator that meets OSHA 29 CFR 1910.134 requirements.  

4.3 Watershed Management  
 
As part of its multi-barrier approach to watershed management, the Authority maintains 
native vegetation buffer strips around the perimeter of Sweetwater Reservoir.  These 
buffer strips help to reduce soil erosion during rain events, which helps to limit the inflow 
of nutrients into the reservoir.  
 
In addition, the Authority does not allow livestock grazing or farming on lands (owned 
by the Authority) surrounding Sweetwater Reservoir.  This minimizes the potential for 
nutrient loading into the reservoir from agricultural wastes and fertilizers. 
 
The Sweetwater Authority has also installed a state of the art Urban Runoff Diversion 
System (URDS) to collect first flush and low flow urban waters from developed areas 
around Sweetwater Lake and diverts them around the reservoir.  This process virtually 
eliminates the inflow of urban nutrients (phosphorus and nitrates) into the reservoir 
which, in turn helps to reduce the potential for severe blue-green algae blooms. 
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4.4 Raw Water Intake, Treatment and Blending Options 
 
The Authority has the option of obtaining water from different levels at its intake 
structure (40, 50, 60, and 75 feet from the bottom of the reservoir).  If water quality 
conditions permit, water will be drawn from a level where the by-products of the taste 
and odor producing algae (i.e. MIB and geosmin) are at the lowest concentration. 
 
The Authority also has the ability to blend the reservoir water to a level where the taste 
and odor compounds are at an acceptable level.  Options include blending untreated 
reservoir water with imported raw waters, or blending Sweetwater treated waters with 
imported treated waters. 
 
Powdered Activated Carbon (PAC) may be added to the treatment process at the Perdue 
WTP to mitigate for taste and odor from cyanobacteria algae blooms.  The PAC disperses 
in the water and adsorbs taste and odor compounds such as MIB and geosmin.  The 
purpose of this strategy is to delay or eliminate the need for copper sulfate treatment over 
the bloom period by allowing enough time for the bloom to die off.  The success of this 
strategy depends on the severity of the bloom and the detected levels of MIB and 
geosmin. 
 
During a severe bloom, the Authority may increase the dose of chlorine dioxide, which is 
a strong oxidizer that is added at the intake tower to precondition the raw water prior to 
entering the Perdue WTP.  In addition, free chlorine may be added at the settled water to 
increase the oxidation of organic compounds which cause taste and odors in the water. 
This strategy is most effective when “grassy”, “swampy”, or “fishy” tastes and odors are 
detected. 

4.5 Visual Assessment of Adverse Impacts on Beneficial Uses Caused by 
the Application of Aquatic Pesticides 

 
Sweetwater Reservoir supports a warm freshwater habitat for many non-native, 
recreational fish species such as threadfin shad (Dorosoma petenense), common carp 
(Cyprinus carpio), channel catfish (Ictalurus punctatus), white catfish (Ictalurus catus), 
brown bullhead catfish (Ictalurus nebulus), large-mouth bass (Micropterus salmoides), 
white crappie (Pomoxis nigromaculatus), and bluegill (Lepomis macrochirus).  
 
Although copper sulfate may have short-term toxic effects on aquatic invertebrates 
(snails, worms, and clams) and larval fish, vertebrate animals such as adult game fish 
species and birds are typically unaffected by the low doses generally applied to control 
nuisance algae.  This is supported by the observation that no fish or bird die-offs have 
ever been observed by Authority staff after copper sulfate additions.  A visual inspection 
by a qualified senior biologist (who is knowledgeable regarding the flora, fauna, ecology, 
and beneficial uses of Sweetwater Reservoir) will be conducted of the treated areas of 
Sweetwater reservoir after each copper sulfate application to ensure that no fish kills are 
observed.  
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Long-term impacts to the beneficial uses of Sweetwater Reservoir (i.e. drinking water 
supply, recreation, or wildlife habitat) are not likely to occur for the reasons described in 
Order No. 2013-0002-DWQ, Fact Sheet Section VII: 1) water quality criteria, which are 
used directly as receiving water limitations in this General Permit have built-in factors of 
safety, 2) as shown in the 2004 toxicity study (performed by the San Francisco Estuary 
Institute (SFEI) on behalf of the SWRCB), the actual peak concentrations after 
application of copper did not exceed toxicity values, and 3) the applications of copper 
sulfate are short-term in duration.  
 
In addition, the detected levels of copper are typically near or below the State of 
California Safe Drinking Water Act detection limit for reporting purposes (DLR) of 50 
ug/L.  Thus, any impacts to the primary beneficial use of Sweetwater Reservoir as a 
drinking water source of supply would be less than significant.  

5.0 State Implementation Policy (SIP) Section 5.3 Exception 
 
The Authority has not been granted an SIP Section 5.3 Exception for copper when 
applying copper sulfate to control taste and odor causing cyanobacteria in Sweetwater 
Reservoir. However, the Authority does intend to formally apply for an SIP Section 5.3 
Exception in the future and is currently working with the San Diego County Water 
Authority and other agencies to submit a region-wide CEQA document, with the 
understanding that each agency would be individually responsible (i.e. liable) for 
complying with the terms and conditions specified in Section 5.3 of the SIP and in Order 
No. 2013-0002-DWQ. In the meantime, if copper sulfate is applied to Sweetwater 
Reservoir, it is understood that the dissolved freshwater copper receiving water limitation 
(based upon hardness) listed in Section VI of Order No. 2013-0002-DWQ shall not be 
exceeded.  

6.0 Examination of Possible Alternative Treatment Methods 
 
The Sweetwater Authority will consider other methods of algae control on an on-going 
basis, but is not currently performing any such on-site evaluations.   
 
The Authority has performed an extensive examination of alternative (nuisance algae 
bloom) treatment strategies described in the SFEI Aquatic Pesticide Monitoring Program 
Report entitled “Review of Alternative Aquatic Pest Control Methods for California 
Waters”.  Other potential treatment methods such as ultrasonic waves and peroxide were 
also reviewed.  A summary of alternative treatment options is provided below.  At the 
present time, copper sulfate (with citric acid as a chelating agent) appears to be the most 
effective, and least intrusive, algaecide available to control nuisance algae in Sweetwater 
Reservoir. 
 
In developing the APAP, the Authority applied a decision matrix concept, balancing the 
need to comply with the California Safe Drinking Water Act regulatory requirements 
(with respect to taste and odor and finished water turbidity) with the need to control 
nuisance algae blooms in an environmentally sensitive manner, ensuring the beneficial 
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uses of the reservoir are not impacted. As mentioned in Section 4.0 above, copper sulfate 
will only be applied in instances when alternative strategies such as avoidance and/or 
treatment plant process changes have been ineffective. In situations when copper sulfate 
treatment is unavoidable, the lowest effective dose will be applied to no more than half 
the surface area of the Sweetwater Reservoir, thus minimizing any potential 
environmental impacts. 

6.1 Biological Methods 
 
Biological control would include using bio-manipulation, bacteria, enzymes, barley 
straw, or organic matter amendments to reduce the survival, growth, or reproduction of 
nuisance algae species.  
 
Bio-manipulation involves the introduction of larger fish higher in the food chain to prey 
upon the smaller planktivorous fish that feed on the zooplankton, which in turn graze 
upon nuisance algae species.  By reducing the population of the smaller fish, the 
zooplankton population increases, thus reducing the overall abundance of algae in a water 
body.  The downside of fish bio-manipulation is that it is difficult to manage and 
implement effectively.  Further, this control strategy has not yet been attempted in 
California waters. 
 
There are commercially available microbial products containing a mixture of bacteria and 
enzymes, which can be applied to increase the bacterial populations in a water body.  The 
theory is that increased bacterial concentrations will limit the availability of nutrients 
available for algal growth and reproduction.  Bio-control agents are relatively 
inexpensive however peer-reviewed studies indicate that microbial methods are not very 
effective for control of nuisance algae blooms and may not be practical in large 
reservoirs. 
 
Barley straw has been used for algae control with varying success in private ponds or 
lakes as a “home remedy”.  As barley straw is decomposed by fungi, lignins and tannins 
are released into the water, preventing the growth of algae.  The downside is that algae 
already present in the water are not affected.  Adding barley to the surface of Sweetwater 
Reservoir would create an aesthetic nuisance.  Also, barley straw is not registered as an 
aquatic pesticide in California.  

6.2 Physical Control Methods 
 

Physical control methods include mechanical harvesting and removal of aquatic plants, 
sediment removal, shading, aeration, oxygenation, circulation, nutrient removal, and 
ultrasonic wave technology. 
 
Mechanical harvesting is a strategy that can be used to reduce dissolved phosphorous and 
nitrogen inputs from aquatic plants in a lake.  Although harvesting can decrease within-
lake nutrient levels, algae production may continue to remain high due to nutrient release 
from sediments under anoxic conditions.  Due to the uneven terrain surrounding 
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Sweetwater Reservoir and logistical concerns, mechanical harvesting of aquatic plants is 
not a viable option for the Authority. 
 
Sediment dredging has been used to remove nutrient rich sediments from irrigation canals 
and physical shading can be used to reduce algal growth by limiting the amount of light 
available for photosynthesis.  However, neither of these strategies would be logistically 
practical for a large body of water such as Sweetwater Reservoir. 
 
Aeration, oxygenation, and water circulation are used to maintain oxygen levels in the 
hypolimnion, which ultimately reduces algae growth by reducing the rate of nutrient 
recycling into the water column and also by disturbing the habitat of taste and odor 
causing cyanobacteria.  While this approach may be effective in smaller water bodies, it 
would not be logistically possible to aerate the entire volume of Sweetwater Reservoir.  
In addition, Sweetwater Reservoir is infested with quagga mussels, and one of the 
Authority’s primary quagga control strategies is to naturally maintain hypolimnetic 
anoxia under stratifying conditions.  
 
Commercially available ultrasonic wave generating devices control blue/green algae by 
damaging their cellular structure, causing them to sink to the bottom of a water body.  
The main limitation of this technology is that it operates by “line of sight”.  Because 
Sweetwater Reservoir has many different inlets and “line of sight” obstructions, multiple 
ultrasonic generating devices would have to be purchased, which could potentially make 
this strategy cost prohibitive in Sweetwater Reservoir. 

6.3 Non-Conventional Chemical Controls 
 
Many non-conventional chemical algae control methods include calcium based products 
such as lime (Ca(OH)2), limestone (CaCO4), gypsum (CaSO4) or iron gypsum (Fe-
CaSO4), and aluminum based alum (Al2(SO4)3) which can be added to eutrophic lakes to 
bind and precipitate phosphorous out of the water column and into the sediment where it 
remains sequestered as long as oxygenated conditions prevail.  
 
Aside from the enormous amounts of these chemicals that would have to be added to 
effectively bind and remove the phosphorous in the lake, this strategy would not be 
effective in Sweetwater Reservoir because the lake typically stratifies in the spring and 
summer, creating anoxic conditions in the hypolimnion.  So, any phosphorus which had 
been sequestered in the bottom sediment would be re-solubilized and become a 
bioavailable nutrient for further cyanobacteria (algae) blooms.  It is also not clear whether 
or not the SWRCB would approve the use of these sequestering chemicals for NPDES 
permits. 
 
Aquashade is an EPA registered chemical that controls algae growth by filtering out 
photosynthetically available radiation in the range of blue-violet and red-orange (i.e. 550 
nm – 650 nm).  This product has been used in private recreational lakes and ponds in 
California to control algae.  However, certain municipalities have declined to use it 
because they believe it creates an unnatural appearance in the water body.  Aside from 
potential aesthetic concerns, it is unknown whether this treatment strategy would be 
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appropriate for a large scale application in Sweetwater Reservoir.  According to the SFEI 
Report, more research is necessary to fully determine the efficacy of this product. 
 
Oxidizer algaecides use hydrogen peroxide to rupture the cell walls of the blue-green 
algae.  Sodium Carbonate Peroxyhydrate has been registered in California as an algaecide 
and oxidizer since early 2006.  The advantage of this chemical alternative to copper 
sulfate is that it breaks down quickly into sodium carbonate, water, and oxygen and is 
non-persistent in the environment.  It is formulated as a flaky granule or liquid which is 
applied by broadcasting it over the surface of the water within the target area (Clean 
Lakes Inc. 2011 Winter/Spring Newsletter).  This product has been used in California 
waters to control blue-green algae blooms, however the amount of chemical necessary to 
treat a lake the size Sweetwater Reservoir could be as high as 25,000 lbs - 50,000 lbs.  
The downside of using oxidizer algaecides is they have not been as widely used or 
studied as extensively as copper-based algaecides in California and their long-term 
efficacy remains to be determined. 

7.0 Aquatic Pesticide Monitoring Program  
 
The Authority’s Aquatic Pesticide Monitoring Program is designed to comply with the 
provisions outlined in the Monitoring and Reporting Plan (MRP) in Attachment C of 
Permit Order No. 2013-0002-DWQ.   

7.1 Monitoring Locations 
 
Figure 1 provides a topographical map of Sweetwater Reservoir and includes the 
monitoring locations to be sampled under the APAP.  The Authority uses monitoring 
locations which are representative of the water quality before, during, and after copper 
sulfate has been applied.  To ensure the monitoring station (buoy) locations are consistent 
over time, GPS coordinates have been assigned to each location.  

7.2 Sample Types 
 
There are three distinct sample types associated with the application of copper sulfate to 
Sweetwater Reservoir to treat a nuisance algae bloom: 
 

1) Background Monitoring (Buoy #1, Buoy #2): Background monitoring samples 
shall be collected in the application area just prior to (up to 24 hrs in advance of) 
the application event.  
 

2) Event Monitoring (Buoy #7): Event monitoring samples shall be collected 
immediately outside of the treatment area, immediately after the application 
event, but after sufficient time has elapsed such that the treated water would have 
exited the treatment area. 
 

3) Post-Event Monitoring (Buoy #1, Buoy #2): Post-event monitoring samples shall 
be collected within the treatment area within one week after application. 
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7.3 General Monitoring Provisions 
 
Figure 2 provides the Authority’s Aquatic Pesticide Monitoring Worksheet, which 
includes the chemical and physical analyses (and methods) required in the MRP.  All 
laboratory analyses resulting from a copper sulfate treatment event shall be conducted 
only at laboratories certified by the California Department of Public Health (CDPH).  All 
analyses shall be conducted in accordance with methods and guidelines established in 40 
CFR 136. 
 
Records of monitoring information shall include the date, place, and time of sampling 
and field measurements, the individuals who performed the sampling or field 
measurements, the dates and individuals who performed the analyses, the analytical 
methods used, and a summary of monitoring results.  
 
The Authority shall maintain a log for each copper sulfate application event (refer to 
Figure 3).  The application log shall record the date of application, location of 
application, names of the applicators, amount of copper sulfate used, lake level, start and 
stop time of the application event, application rate, and concentration.  A visual 
monitoring assessment is also conducted for each event and includes field observations 
such as weather conditions, secchi disk clarity, and color. 

7.4 Water Quality Analyses 
 
7.4.1 Routine Baseline Monitoring 
 
The Sweetwater Authority Water Quality Laboratory performs baseline testing of the 
Sweetwater Reservoir at regular intervals.  Temperature, pH, color, turbidity, Total 
Coliform bacteria, and taste and odor analysis are performed daily.  Alkalinity, nitrite-N, 
and ammonia-N are determined weekly, and conductivity, chloride, total hardness, iron, 
and manganese are measured on a monthly basis.  State certified contract laboratories 
perform most Title 22 inorganic chemical, heavy metal, volatile organic chemical (VOC), 
and synthetic organic chemical (SOC) analysis at least annually on the reservoir water. 
 
Plankton speciation and enumeration are performed weekly.  At the same time the 
plankton sample is collected, a depth profile for temperature and dissolved oxygen is 
performed using a Yellow Springs Instrument (YSI), ProDO optical dissolved oxygen 
instrument.  
 
7.4.2 Copper Sulfate Event Monitoring  
 
All samples are collected and transported to the Water Quality Laboratory by trained 
Sweetwater Authority Laboratory personnel following proper chain of custody 
procedures.  Proper collection methods and procedures will be followed to ensure 
samples are representative and free from contamination.  Samples are collected in 
appropriately prepared and labeled containers and transported back to the laboratory in an 
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ice chest with frozen blue ice.  All sample bottles are labeled with the sample location, 
date, time, preservation (if any), sampler, analysis, and sample identification number. 
 
Whenever copper sulfate applications are required to control taste and odor producing 
algae, the water quality monitoring for this plan will commence.  As required in Table C-
1 of the MRP, samples will be collected at a depth of three ft below the surface at each 
monitoring location (refer to Figure 1) using a depth sampler.  Background samples will 
be taken no earlier than 24 hrs before application.  Event monitoring will be performed 
no later than 24 hrs after algaecide application.  Post-event monitoring will be conducted 
within one week after copper sulfate treatment.   
 
Measurements for dissolved oxygen, temperature, and secchi disk clarity will be 
performed in the field by Authority staff at each monitoring location.  Plankton speciation 
and enumeration, turbidity, pH, total hardness, and conductivity will be determined in the 
Authority’s Water Quality Laboratory.  All laboratory instrumentation will be calibrated 
according to method and/or manufacturer’s specifications. 
 
USEPA Method 200.8 (inductively coupled plasma mass spectrometry (ICPMS)) will be 
used to determine soluble (i.e. dissolved) copper concentration following filtration with a 
0.45 um membrane filter.  Samples for copper will be properly preserved and shipped 
(with chain of custody documentation) to a state certified contract laboratory for testing. 
 
The analytical results will be reviewed first by the analyst.  The Laboratory Supervisor 
will perform a final review of all data for accuracy, consistency, and completeness.  The 
final review will include verification that calibration standards and quality control 
samples are within method specifications and that the analytical results are properly 
reported. 

7.5 Laboratory Quality Assurance Program 

 
The Authority’s Laboratory Quality Assurance (QA) Program will serve as the Quality 
Assurance Plan for all Aquatic Pesticide Monitoring Program activities associated with 
Permit Order 2013-0002-DWQ.  The Laboratory QA Program is designed to offer 
controls over both the quality of laboratory equipment and materials, and the reliability of 
the analytical methods, procedures, and techniques used for analysis.  The Laboratory 
QA Program is a written description of QA activities associated with the sampling, 
analysis, and data reporting and review procedures followed in the Authority’s Water 
Quality Laboratory.  The Standard Operating Procedures (SOPs) utilized in the laboratory 
will reference either Standard Methods for the Examination of Water and Wastewater or 
analytical methods promulgated by the Environmental Protection Agency (EPA) in 
accordance with 40 CFR part 136. 

 7.6 Monitoring Reports 

 
As required in MRP Section IV.C, an annual report shall be submitted to the Deputy 
Director of the SWRCB and the appropriate Region 9 Water Quality Control Board 
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Executive Officer, consisting of a summary of the past year’s treatment and monitoring 
activities and will certify compliance with all requirements of Permit Order No. 2013-
0002-DWQ.  If no copper sulfate treatment was necessary during the calendar year, the 
discharger shall provide a certification that no algaecide discharges occurred in 
Sweetwater Reservoir over that time frame.  The annual report shall be submitted by 
March 1 of the year following the calendar year being reported and will contain the 
following information: 
 

1) An executive summary discussing compliance or violation of Order No. 2013-
002-DWQ and the effectiveness of the APAP; and 
 

2) A summary of monitoring data, including the identification of water quality 
improvements or degradation as a result of copper sulfate application. 
 

If additional reporting become necessary (i.e. a 24-hr oral report, 5-day written report, or 
electronic report), the reporting protocols provided in Section IV of Order No. 2013-
0002-DWQ will be followed. 
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Figure	1	Monitoring	Locations	
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Figure	2	Monitoring	Worksheet	
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Figure	3	Application	Log	
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ATTACHMENT	A	‐‐	Copper	Sulfate	MSDS	
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ATTACHMENT	B	‐‐	Citric	Acid	MSDS	
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ATTACHMENT B 
  

Citric Acid Spec Sheet 
 

 


