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X  Information     Courier  
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Comments: 

 Russell, 

Enclosed, find the documents necessary to apply for a SIP Section 5.3 Exception for 

FID’s use of copper and acrolein.  Please consider this submission a formal request 

by FID for inclusion in Attachment G of the aquatic pesticide permit. At the earliest 

possible time, we would appreciate the SWRCB’s consideration. 

 

Please call our office with any questions.  Thank You.  
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1.0 PROJECT DESCRIPTION 

1.1	 Introduction	
 

Fresno Irrigation District (herein referred to as the “District” or “FID”) is located in the central 
portion of Fresno County, California and encompasses the cities of Fresno and Clovis.    
Refer to Figures 1 and 2.  The District is made up of 245,000 acres of a combination of 
farmland and urban areas.  The main crops grown in the District include grapes, almonds, 
citrus, vegetables, alfalfa, tree fruit, and oats.  
 
The District obtains the majority of its water from the Kings River and receives a small 
amount of water from the San Joaquin River through the Friant Division of the Central Valley 
Project. Pine Flat Reservoir on the Kings River, with a capacity of approximately 1,000,000 
acre-feet, can store water for later use.  FID diverts water downstream of Pine Flat 
Reservoir.  Total FID water diversions for the entire water years totaled 519,703 acre-feet in 
2010 and 536,886 acre-feet in 2011. 
 
The District maintains and operates a conveyance system of about 700 miles of canals and 
pipelines of which approximately 350 miles are open channel canals that constitute project 
sites.  Four (4) operational systems are identified in the District: Gould/Enterprise to the east; 
Fancher to the southeast; Dry Creek/Houghton to the southwest and Herndon to the 
northwest.  
 
Stormwater collected in canals is either recycled and reused in the District basins or is 
discharged into the San Joaquin River at the Biola Spill.  Although not typically used, other 
potential points of discharge for spills or stormwater include the Herndon Spill, Big Sandridge 
Spill and to the James Irrigation District via the Central Wasteway Canal or Lower Dry Creek 
Canal.   
 
Efficient canal and lateral conveyance of irrigation water is critical to the functions of the 
District. However, the District’s canals are prone to infestation by several floating and 
submersed aquatic weeds including pondweeds (sago, American, curly-leaf), elodea, 
parrotfeather, coontail, water primrose, and algae. The presence of this vegetation can slow 
or stop the flow of water in a canal, reducing its irrigation and flood control capacity.  
 
To maintain acceptable rates of flow in its canals, the District uses Integrated Pest 
Management (IPM) techniques. As part of this approach, the District plans to use a variety of 
aquatic herbicides including copper and/or acrolein on an “as-needed” basis to achieve 
aquatic weed control necessary to efficiently convey water through canals, laterals, 
regulation and recharge basins. 
 
Depending on weed presence and density, aquatic herbicides containing copper and/or 
acrolein may be applied at locations throughout the District. Applications may be made if the 
District’s IPM thresholds are met, or expected to be met based on the weather, weed 
density, weed growth or predicted growth, water demand, or water level in the system. Some 
years, aquatic herbicide use may be very limited if thresholds are not met. Applications may 
be made during the irrigation season, or on an as needed basis other times of the year.  
Applications may be made in any canal within the District.  
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The “Project” is defined as the District’s applications of aquatic herbicides to canals, laterals 
and regulation and recharge basins to control a variety of aquatic vegetation as needed for 
the efficient delivery of irrigation water.  
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1.2	 Regulatory	Setting		
 

On June 4, 2004, the State Water Resource Control Board (SWRCB) made available the 
Statewide General National Pollutant Discharge Elimination System (NPDES) Permit 
#CAG990005 for the Discharge of Aquatic Pesticides for Aquatic Weed Control in Waters of 
the United States.  This permit expired in May 2009, but was administratively continued until 
November 30, 2013. The Statewide General National Pollutant Discharge Elimination 
System (NPDES) Permit for Residual Aquatic Pesticide Discharges to Waters of the United 
States from Algae and Aquatic Weed Control Applications (“Permit”) was adopted on March 
5, 2013 and will become available on December 1, 2013 (SWRCB 2013).  The Permit 
requires compliance with the following: 

 
 The Policy for Implementation of Toxics Standards for Inland Surface Waters, 

Enclosed Bays, and Estuaries in California (aka the State Implementation Plan, or 
SIP)  (SWRCB, 2000) 

 The California Toxics Rule (CTR) (CTR, 2000) 
 Applicable Regional Water Quality Control Board (RWQCB) Basin Plan Water Quality 

Objectives (WQOs) (RWQCB, 2003) 
 
The SIP assigns effluent limitations for CTR priority pollutants, including the aquatic 
herbicides acrolein and copper. Further, the SIP prohibits discharges of priority pollutants in 
excess of applicable water quality criteria outside the mixing zone1.   
 
The SIP does, however, allow exceptions if determined to be necessary to implement 
control measures either for resource or pest management conducted by public 
entities to fulfill statutory requirements, or regarding drinking water conducted to fulfill 
statutory requirements under the federal Safe Drinking Water Act or the California 
Health and Safety Code. Such exceptions may also be granted for draining water 
supply reservoirs, canals, and pipelines for maintenance, for draining municipal 
storm water canals and laterals during cleaning or maintenance, or for draining water 
treatment facilities during cleaning or maintenance.  The District has concluded that 
they meet one or more of the criteria for gaining a SIP exception.   
 
Permittees who elect to use a SIP exception must satisfactorily complete several 
steps, including preparation and submission of a California Environmental Quality Act 
(CEQA) document.  This document must be submitted to the SWRCB for the 
permittee to be added to the list of SIP exception holders presented in Attachment G 
of the Permit, and subsequently be afforded coverage.   
 
The SWRCB has suggested that the Permit will be re-opened for additional CEQA 
document submission on an as-needed basis.   

 

                                                      
1 Mixing Zone is defined in the SIP as “a limited volume of receiving water that is allocated for mixing with a 
wastewater discharge where water quality criteria can be exceeded without causing adverse effects to the 
overall waterbody.” 
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1.3	 Required	Approvals	
 
To obtain approval of an exception under Section 5.3 of the SIP to the CTR criterion for 
copper and acrolein, the District will submit the following documents to the SWRCB and 
RWQCB for acceptance: 

a. A detailed description of the proposed action, including the proposed 
method of completing the action; 

b. A time schedule;  
c. A discharge and receiving water quality monitoring plan (before project 

initiation, during project implementation, and after project completion, with 
the appropriate quality assurance and quality control procedures); 

d. CEQA documentation; 
e. Contingency plans (to the extent applicable); 
f. Identification of alternate water supply (if needed and to the extent 

applicable);  
g. Residual waste disposal plans (to the extent applicable); and 
h. Upon completion of the project, the discharger shall provide certification by 

a qualified biologist that the receiving water beneficial uses have been 
restored. 

 

1.4	 Required	Notifications	
 

1.4.1 California Department of Fish and Wildlife 
 

Twenty four (24) hours prior to application of acrolein, the District informs the 
California Department of Fish and Wildlife (CDFW) via phone. 

 

1.4.2 Fresno County Agricultural Commissioner 
 

Prior to the start of every season, the District obtains a Restricted Materials permit 
from the County Agricultural Commissioner (CAC) as needed.   

 

1.5	 Standard	Operating	Procedures		
 

Water is typically delivered and used by growers within the District.  Regulation reservoirs 
and basins are used to regulate flow and minimize spills.  If water does leave the District, 
there are typically downstream farmers who utilize the water; however discharges through 
Biola Spill would lead directly to the San Joaquin River. A spill recovery system has been 
constructed for recovering minor discharges from Biola Spill.  All spills and discharges are 
minimized during periods of treatment.   
 
Irrigation canals and associated laterals and regulation and recharge basins will be treated 
as needed depending weed or algae pressure, delivery needs, and IPM threshold. 
 
The District implements an Integrated Pest Management (IPM) program for aquatic weed 
control.  The IPM program involves the scouting of aquatic weed locations and densities, 
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establishment of thresholds above which control is needed, and making applications of 
aquatic herbicides on an “as-needed” basis to achieve the aquatic weed control necessary to 
convey water.  Prior to application, the following tasks are accomplished: 
 
1. A written recommendation is prepared by a DPR-licensed Pest Control Advisor (PCA).  A 

PCA undergoes 40 hours of training every 2 years on issues including health and safety 
and prevention of exposure to sensitive receptors.  The written recommendation 
prepared by the PCA must evaluate proximity of occupied buildings and people, health 
and environmental hazards and restrictions, and a certification that alternatives and 
mitigation measures that substantially lessen any significant adverse impact on the 
environment have been considered, and if feasible, adopted.  Refer to Appendix D.  

 
2. All District personnel review and strictly adhere to the aquatic herbicide product label that 

has clear and specific warnings that alert users to hazards that may exist.  Examples of 
aquatic herbicide product labels are included in Appendix E. 

 
3. All District personnel review and consult the aquatic herbicide Material Safety Data Sheet 

(MSDS) in Appendix E, and the DPR Worker Health and Safety Branch Pesticide Safety 
Information Series (PSIS).  The PSIS and the MSDS have specific information that 
describes precautions to be taken during the use of the aquatic herbicide.  If acrolein is 
to be used, District personnel obtain annual training on its use as described in the 
Magnacide H Herbicide Application and Safety Manual. 

 
4. The condition of the canals and lateral(s) being treated is field evaluated to ensure that 

the application is necessary, feasible, and can be conducted safely and according to 
label.  This evaluation considers target weed species, level of infestation, water and flow 
conditions, alternate control methods, and amount of aquatic herbicide to be applied. 

 
5. After field evaluation, notifications, as needed, are sent to the County Agricultural 

Commissioner (CAC) and the California Department of Fish and Wildlife (CDFW).    
 

6. Growers requesting notification are contacted and given the opportunity to postpone 
water deliveries in case of sensitivities, such as pastures with lactating cows or organic 
crops.   

 
7. Prior to an aquatic herbicide application, District personnel inspect and seal as 

necessary any spill structures leaving the District.   
 
8. Water treated with acrolein is only used for irrigation of fields (crop bearing, fallow, or 

pasture) where the treated water remains on the field. 
 
During and after an aquatic herbicide application, the District accomplishes the following: 

 
1. Do not allow water to be released from canals, laterals, regulation and recharge basins 

before the label-prescribed 6 day hold time for acrolein applications.   
 

2. Control small leaks (< 1 gallon per minute) that may develop at gates or weir structures 
with sand bags, installation of additional plastic around boards, temporary dikes, pumps, 
or by lowering the level of treated water below the elevation of the leak.   All these 
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actions effectively prevent the release of water treated with aquatic herbicide from 
leaving a canal or lateral. 

  

2.0 INITIAL STUDY    

This document was prepared in a manner consistent with Section 21064.5 of the California Public 
Resources Code and Article 6 of the State CEQA Guidelines (14 California Code of Regulations).  
 
This Initial Study, Environmental Checklist, and evaluation of potential environmental effects were 
completed in accordance with Section 15063(d) of the State CEQA Guidelines to determine if the 
proposed Project could have any potentially significant effect on the physical environment, and if 
so, what mitigation measures would be imposed to reduce such impacts to less-than-significant 
levels. 
 
An explanation is provided for all determinations, including the citation of sources as listed in 
Section 5.   A “No Impact” or a “Less-than-Significant Impact” determination indicates that the 
proposed Project would not have a significant effect on the physical environment for that specific 
environmental category.  
 
Mitigation measures will be implemented to reduce the potentially significant impacts to a less-
than-significant levels. No other environmental categories for this evaluation were found to be 
potentially affected in a significant manner by the proposed Project. 
 

2.1	 CEQA	Initial	Study	&	Environmental	Check	List	Form		
 
1. Project Title:   Use of Copper and Acrolein to Control Aquatic 

Vegetation in Canals, Laterals, Regulation and 
Recharge Basins  

 
2. Lead Agency Name and Address:  Fresno Irrigation District 
                                                                     2907 South Maple Ave. 

                Fresno, California 93725 
 
3. Contact Person & Phone Number:         Laurence Kimura 
                                                                       (559) 233-7161, x7103 
 
4. Project Location:     Fresno County, California 
 
5. Project Sponsor’s Name and Address: See #2. above  
 
6. General Plan Land Use Designation: Agriculture and Urban 
           
 
7.  Zoning:     Agriculture and Urban 
         
 
8. Description of Project:    See Section 1.5 
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9. Surrounding Land Uses and Setting: Agriculture/Designated Floodway/Commercial 
         Residential/Industrial/Public Services 
 
10. Other Agencies Whose Approval is Required: As Listed in Section 1 

 

2.2		Environmental	Factors	Potentially	Affected	
 
The environmental factor checked below would be potentially affected by the proposed Project, 
involving at least one impact that is a ‘Potentially Significant Impact” as indicated by the checklist 
on the following pages: 
 

 Aesthetics  Agriculture Resources  Air Quality 
 Biological Resources  Cultural Resources  Geology/Soils 
 Hazards & Hazardous Materials  Hydrology/Water Quality  Land Use/Planning 
 Mineral Resources  Noise  Population/Housing 
 Public Services  Recreation  Transportation/Traffic 
 Utilities/Service Systems  Mandatory Findings of Significance 
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2.3		Determination		 (To	be	completed	by	lead	agency)	
 
On the basis of this initial evaluation: 
 

 I find that the proposed project COULD NOT have a significant effect on the environment, 
and a NEGATIVE DECLARATION will be prepared. 

 
 I find that although the proposed Project could have a significant effect on the 

environment, there will not be a significant effect because appropriate mitigation measures 
are in place. A MITIGATED NEGATIVE DECLARATION will be prepared. 

 
 I find that the proposed project MAY have a significant effect on the environment, and an 

ENVIRONMENTAL IMPACT REPORT (EIR) is required. 
 

  I find that the proposed project MAY have a “potentially significant impact” or “potentially 
significant unless mitigated” impact on the environment, but at least one effect 1) has been 
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) 
has been addressed by mitigation measures based on the earlier analysis as described on 
attached sheets. An EIR is required, but it must analyze only the effects that remain to be 
addressed. 

 
 I find that although the proposed project could have a significant effect on the environment, 

because all potentially significant effects (a) have been analyzed adequately in an earlier 
ElR or NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been 
avoided or mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including 
revisions or mitigation measures that are imposed upon the proposed project, nothing 
further is required. 

 
 
 
 
 ____________________     _______________________ 

  Signature        Date        

  

 

Laurence Kimura             Fresno Irrigation District  

 Printed Name       Organization 

   



                          
Fresno Irrigation District            Initial Study & Mitigated Negative Declaration 

Revision Date: September 5, 2013 Page 14                                               For Review Purposes Only  

  

3.0 EVALUATION OF ENVIRONMENTAL IMPACTS 

3.1		Aesthetics		
 

 

Potentially 
Significant 

Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact No Impact 
 

Would the Project: 
 
a) Have a substantial adverse effect 

on a scenic vista? 
    

 
b) Substantially damage scenic 

resources, including, but not 
limited to, trees, rock outcroppings, 
and historic buildings within a state 
scenic highway? 

    

 
c) Substantially degrade the existing 

visual character or quality of the 
site and its surrounding? 

    

 
d) Create a new source of substantial 

light or glare which would 
adversely affect day or nighttime 
views in the area? 

    

 

Discussion 
 

Items a) & b):  No Impact.  No designated scenic vistas or state scenic highways overlook any of 
the project sites, therefore no impact would occur. 

 
Item c): No Impact.  The Project involves the application of aquatic herbicides to canals in the 

District to control a variety of aquatic vegetation.  These weeds are typically at or below the 
water surface.  Upon control, the removal of these weeds would be unnoticed and as a result 
not degrade the visual character of a project site. 

 
Item d):  No Impact.  The Project is done during the daylight hours, therefore no light sources are 

needed and no light or glare is produced. 



                          
Fresno Irrigation District            Initial Study & Mitigated Negative Declaration 

Revision Date: September 5, 2013 Page 15                                               For Review Purposes Only  

  

3.2	 	Agriculture	Resources	
 

 

Potentially 
Significant 

Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact No Impact 
 

Would the Project: 
 
a) Convert Prime Farmland, Unique 

Farmland, or Farmland of 
Statewide Importance (Farmland), 
as shown on the maps prepared 
pursuant to the Farmland Mapping 
and Monitoring Program of the 
California Resources Agency, to 
non-agricultural use? 

    

 
b) Conflict with existing zoning for 

agricultural use, or a Williamson 
Act contract? 

    

 
c) Involve other changes in the 

existing environment which, due to 
their location or nature, could result 
in conversion of Farmland, to non-
agricultural use? 

    

 

Discussion 
 

Items a) through c):  No Impact.  On the contrary, the Project accomplishes objectives that 
maintain and enhance agricultural land use.   
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3.3		Air	Quality	
 
 

Potentially 
Significant 

Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact No Impact 
 

Would the Project: 
 
a) Conflict with or obstruct implementation 

of the applicable air quality plan? 
    

 
b) Violate any air quality standard or 

contribute substantially to an existing or 
projected air quality violation? 

    

 
c) Result in a cumulatively considerable net 

increase of any criteria pollutant for 
which the project region is non-
attainment under an applicable federal 
and state ambient air quality standard 
(including releasing emissions which 
exceed quantitative thresholds for ozone 
precursors)? 

    

 
d) Expose sensitive receptors to substantial 

pollutant concentrations? 
    

 
e) Create objectionable odors affecting a 

substantial number of people? 
    

 

Discussion 
 
Items a) & b): No Impact.  The Project requires the use of pick-up or flatbed trucks for purposes of 

transporting aquatic herbicides to locations where they are needed.  Pick-up trucks are also 
used for purposes of site reconnaissance before, during, and after application of aquatic 
herbicides.  Short-term vehicle emissions will be generated during aquatic herbicide application; 
however, they will be minor and only be applied on an “as-needed” basis throughout the year.  
To minimize impacts, all equipment will be properly tuned and muffled and unnecessary idling 
will be minimized.   

 
The District is located in the San Joaquin Valley Air Pollution Control District (SJVAPCD), 
which includes the following counties:  Fresno, Kern, Kings, Madera, Merced, San Joaquin, 
Stanislaus, and Tulare. .The application of aquatic herbicides does not conflict with any of the 
SJVAPCD Air Quality Attainment Plans, violate any air quality standards, or contribute to an 
existing or projected violation.  

 
Item c): No Impact. Levels of ozone and particulate matter (PM2.5 and PM10) in the San Joaquin 

Valley have exceeded California Clean Air standards, and therefore the area has been 
considered a “nonattainment” area for these pollutants. Although the area is not in attainment 
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for PM2.5,  PM10 and ozone California Clean Air standards, the Project will not increase any of 
these criteria pollutants.   

 
 
 
Items d& e): Less Than Significant Impact.  Aquatic herbicides are applied by District personnel 

or their contractors primarily in agricultural areas and occasionally in urban areas such as the 
Herndon Canal.  Best Management Practices (BMPs) include prohibiting applications near 
schools, playgrounds, health care facilities, day care facilities or athletic facilities. The District 
does not allow any swimming, fishing, playing, or other recreational activities in and around 
canals.  Warnings posted at regular intervals along canals state that entry into canal water is 
prohibited. These BMPs significantly reduce or eliminate sensitive receptor exposure and 
result in less than a significant impact.  
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3.4	 Biological	Resources	
 
 

Potentially 
Significant 

Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact No Impact 
 

Would the Project: 
 
a) Have a substantial adverse effect, either 

directly or through habitat modifications, 
on any species identified as a candidate, 
sensitive, or special status species in 
local or regional plans, policies, or 
regulations, or by the California 
Department of Fish and Wildlife or U.S. 
Fish and Wildlife Service? 

    

 
b) Have a substantial adverse effect on any 

riparian habitat or other sensitive natural 
community identified in local or regional 
plans, policies, or regulations, or by the 
California Department of Fish and 
Wildlife or U.S. Fish and Wildlife 
Service? 

    

 
c) Have a substantial adverse effect on 

federally protected wetlands as defined 
by Section 404 of the Clean Water Act 
(including, but not limited to, marsh, 
vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, 
or other means? 

    

  
d) Interfere substantially with the movement 

of any native resident or migratory fish or 
wildlife species or with established native 
resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery 
sites? 

    

 
e) Conflict with any local policies or 

ordinances protecting biological 
resources, such as a tree preservation 
policy or ordinance? 

    

 
f) Conflict with the provisions of an adopted 

Habitat Conservation Plan, Natural 
Community Conservation Plan, or other 
approved local, regional, or state habitat 
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conservation plan? 
 

Discussion 
 

Items a): Potentially Significant Unless Mitigation Incorporated.  A list of current special status 
species was compiled from the California Department of Fish and Wildlife (CDFW) California 
Natural Diversity Database (CNDDB), and the U.S. Fish and Wildlife Service (USFWS), 
Sacramento Office.  Once this list was compiled, a preliminary assessment of the project area 
was performed to characterize the actual habitats present on-site and the likelihood of special 
status species occurrence.   

 
 A summary of the listed species, their designation, and whether or not they were considered 

for evaluation of potential impact is presented in Table 1.  Species habitat and rationale for 
removal from further consideration is presented in Table 1 and more detailed species life 
history information can be found in Appendix A.  Physical, chemical and toxicological data on 
copper and acrolein is presented in Appendix B.  

 
With one exception, no special status species has habitat in or near, or is otherwise expected 
to be exposed to aquatic herbicides used at project sites.   
 
The one species that may potentially be at risk is Sanford’s arrowhead (Sagittaria sanfodii). 
Sanford’s arrowhead is a member of the water plantain family and typically grows at the 
margins of wetlands or riparian areas. Its habitat includes the margins of wetland areas such 
as streams, rivers, ponds, drainage channels, or irrigation canals. It is perennial herb that is 
native to California and is endemic (limited) to California alone. It is included in the CNPS 
Inventory of Rare and Endangered Plants on list 1B.2 (rare, threatened, or endangered in CA 
and elsewhere). Refer to Figure 3 for historical occurrences of Sanford’s arrowhead. 
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Figure 3: Historical Occurrences of Sanford's Arrowhead

Legend
CNDDB Sanford's Arrowhead

# Aquatic Herbicide Application Sites

FID Facilities

FID Boundary

ID         Common Name                        Observation Date
2823 Sanford's arrowhead 19530602
2823 Sanford's arrowhead 19530909
1617 Sanford's arrowhead 19540523
6789 Sanford's arrowhead 19581009
3435 Sanford's arrowhead 1986XXXX
6790 Sanford's arrowhead 19930923
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Table 1.  Species and Habitat Summary 
 

Common 
Name Scientific Name Status Habitat 

Habitat is not 
Present in Project 

Area; Species 
Eliminated from 

Further 
Consideration 

Habitat is Present in 
Project Area; 

Species Eliminated 
from Further 

Consideration for 
Reasons Given (see 

numbered notes)

Potential 
Risk is 
Present 

from 
Project 

Activities 
AMPHIBIAN             

California tiger 
salamander 

Ambystoma 
californiense 

FT, SCSC 

Herbaceous wetland, 
temporary pool; 

Grassland/herbaceous, 
Savanna, Woodland - 

Hardwood 

  X (1)   

foothill yellow-
legged frog 

Rana boylii SCSC 

Partly-shaded, shallow 
streams and riffles with a 

rocky substrate in a variety of 
habitats 

X     

western 
spadefoot toad 

Spea hammondii SCSC 

Lowlands to foothills; 
grasslands, open chaparral, 
pine-oak woodlands. Prefers 
shortgrass plains, sandy or 

gravelly soil 

  X (2)   

BIRD             

tricolored 
blackbird 

Agelaius tricolor SCSC 

Fresh-water marshes of 
cattails, tule, bulrushes and 

sedges; Cropland/hedgerow, 
Grassland/herbaceous  

  X (3)   

burrowing owl Athene cunicularia SCSC 
Agriculture/Rangeland, 

Grassland 
  X (3)   
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Common 
Name Scientific Name Status Habitat 

Habitat is not 
Present in 

Project Area; 
Species 

Eliminated from 
Further 

Consideration 

Habitat is Present in 
Project Area; 

Species Eliminated 
from Further 

Consideration for 
Reasons Given (see 

numbered notes)

Potential 
Risk is 
Present 

from 
Project 

Activities 

Swainson's hawk Buteo swainsoni ST 
Cropland/hedgerow, Desert, 

Grassland/herbaceous, 
Savanna, Woodland - Mixed  

  X (3)   

mountain plover 
Charadrius 
montanus 

SCSC 

Rrecently plowed fields, 
sparsely vegetated fields, and 

pastureland with little to no 
vegetative growth  

X     

western yellow-
billed cuckoo 

Coccyzus 
americanus 
occidentalis 

SE 

Open woodland (especially 
where undergrowth is thick), 

parks, deciduous riparian 
woodland; requires patches of 
at least 10 hectares (25 acres) 
of dense riparian forest with a 

canopy cover of at least 50 
percent in both the understory 

and overstory  

X     

bank swallow Riparia riparia ST 
Riparian and other lowland 
habitats; requires vertical 
banks/cliffs with fine soils 

  X (4)   

FISH             

hardhead 
Mylopharodon 
conocephalus 

SCSC  

Low to mid-elevation streams 
in the Sacramento-San 
Joaquin drainage. Also 

present in the Russian River 

X     

MAMMAL             

pallid bat Antrozous pallidus SCSC 

Deserts, grasslands, 
shrublands, woodlands & 
forests. Most common in 

open, dry habitats with rocky 
areas for roosting 

  X(5)   

western red bat Lasiurus blossevillii SCSC 

Along riparian and agricultural 
areas in broadleaf tree 

communities throughout the 
Central Valley 

  X(6)   

Nelson's 
antelope squirrel 

Ammospermophilus 
nelsoni 

ST 

Western San Joaquin Valley 
from 200-1200 ft elevation, 

dry, sparsely vegetated loam 
soils 

X     

Fresno kangaroo 
rat 

Dipodomys 
nitratoides exilis 

FE, SE 
Alkali sink-open grassland 
habitats in Western Fresno 

County 
X     

spotted bat 
Euderma 

maculatum 
SCSC 

Arid desserts, grasslands, 
mixed conifer forests X     

western mastiff 
bat 

Eumops perotis 
californicus 

SCSC 

Open, semi-arid to arid 
habitats including conifer and 
deciduous woodlands, coastal 
scrub, grassland, chaparrel, 

etc 

X     

San Joaquin kit 
fox 

Vulpes macrotis 
mutica 

FE, ST 
Annual grasslands or grassy 
open stages with scattered 

shrubby vegetation 
X     

American badger Taxidea taxus SCSC 

Most abundant in drier open 
stages of most  

shrub, forest, and herbaceous 
habitats 

X   
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Common 
Name Scientific Name Status Habitat 

Habitat is not 
Present in 

Project Area; 
Species 

Eliminated from 
Further 

Consideration 

Habitat is Present in 
Project Area; 

Species Eliminated 
from Further 

Consideration for 
Reasons Given (see 

numbered notes)

Potential 
Risk is 
Present 

from 
Project 

Activities 
REPTILE             

giant garter snake Thamnophis gigas FT, ST 

prefers freshwater marsh and 
low gradient streams, has 

adapted to rice fields, 
vegetated drainage canals 

and irrigation ditches 

  X (7)   

western pond 
turtle 

Emys marmorata SCSC 

Ponds, marshes, streams, 
rivers, irrigation ditches. 

Usually with aquatic 
vegetation. 

  X (8)   

blunt-nosed 
leopard lizard 

Gambelia sila FE, SE 
Sparsely vegetated alkali and 
desert scrub habitats in areas 

of low topographic relief 
X     

San Joaquin 
whipsnake 

Masticophis 
flagellum ruddocki 

SCSC 

Open, dry habitats with little or 
no tree cover. Found in valley 
grassland and saltbrush scrub 

in the San Joaquin Valley 

X     

coast horned 
lizard 

Phrynosoma 
blainvillii 

SCSC 
Lowlands along sandy 

washes with scattered low 
bushes 

X     

two-striped garter 
snake 

Thamnophis 
hammondii 

SCSC 

Coastal CA from vicinity of 
Salinas to Northwest Baja CA 
from sea level to about 7,000 

feet 

X     

silvery legless 
lizard 

Anniella pulchra 
pulchra 

SCSC 
Sandy or loose loamy soils 

under sparse vegetation  X     

INVERTEBRATE             

vernal pool fairy 
shrimp 

Branchinecta lynchi FT Vernal Pools X     

valley elderberry 
longhorn beetle 

Desmocerus 
californicus 
dimorphus 

FT 
Riparian, found on or near 

elderberry (Sambucus spp.) 
  X(9)   

vernal pool 
tadpole shrimp 

Lepidurus packardi FE 

Vernal pools and swales in 
the Sacramento Valley 

containing clear to highly 
turbid water 

X     

PLANT             

heartscale Atriplex cordulata CNPS-1 Alkali Scrub or Grassland X     

brittlescale Atriplex depressa CNPS-1 
Alkali Scrub or Grassland, 

Vernal Pools X     

vernal pool 
smallscale 

Atriplex persistens CNPS-2 Vernal Pools X     

Hartweg's golden 
sunburst 

Pseudobahia 
bahiifolia 

FE, SE, 
CNPS-1 

Cismontane Woodland, 
Grassland X     

Greene's tuctoria Tuctoria greenei 
FE, 

CNPS-1 
Vernal Pools X   

Lost Hills 
crownscale 

Atriplex coronata 
var. vallicola 

CNPS-1 
Chenopod scrub, valley and 

foothill grassland, vernal pools X   

lesser saltscale Atriplex minuscula CNPS-1 
Chenopod scrub, playas, 

valley and foothill grassland X   
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Common 
Name Scientific Name Status Habitat 

Habitat is not 
Present in 

Project Area; 
Species 

Eliminated from 
Further 

Consideration 

Habitat is Present in 
Project Area; 

Species Eliminated 
from Further 

Consideration for 
Reasons Given (see 

numbered notes)

Potential 
Risk is 
Present 

from 
Project 

Activities 
subtle orache Atriplex subtilis CNPS-1 Valley and foothill grassland X    

tree-anemone 
Carpenteria 
californica 

ST. 
CNPS-1 

Cismontane Woodland, 
Chaparral 

X    

succulent owl's-
clover 

Castilleja 
campestris ssp. 

succulenta 

FT, SE, 
CNPS-1 

Vernal pools, valley and 
foothill grassland 

X    

California jewel-
flower 

Caulanthus 
californicus 

FT, SE, 
CNPS-1 

Chenopod scrub, valley and 
foothill grassland, Pinyon-

juniper woodland 
X    

palmate-bracted 
bird's-beak 

Chloropyron 
palmatum 

FT, SE, 
CNPS-1 

Chenopod scrub, valley and 
foothill grassland 

X    

recurved larkspur 
Delphinium 
recurvatum 

CNPS-1  
Chenopod scrub, valley and 

foothill grassland, cismontane 
woodland 

X    

dwarf downingia Downingia pusilla CNPS-2 
Valley and foothill grassland 
(mesic sites), vernal pools X    

Hoover's 
eriastrum 

Eriastrum hooveri FD 
Chenopod scrub, valley and 
foothill grassland, Pinyon-

juniper woodland 
X    

Kings River 
buckwheat 

Eriogonum nudum 
var. regirivum 

CNPS-1 Cismontane woodland X    

spiny-sepaled 
button-celery 

Eryngium 
spinosepalum 

CNPS-1 
Vernal pools, valley and 

foothill grassland 
X    

California satintail Imperata brevifolia CNPS-2 

Coastal scrub, chaparral, 
riparian scrub, mojavean 

scrub, meadows and seeps 
(alkali) 

X    

forked hare-leaf 
Lagophylla 
dichotoma 

CNPS-1 
Valley and foothill grassland, 

cismontane woodland 
X    

Munz's tidy-tips Layia munzii CNPS-1 
Chenopod scrub, valley and 

foothill grassland 
X    

Panoche pepper-
grass 

Lepidium jaredii 
ssp. album 

CNPS-1  Valley and foothill grassland X    

Madera 
leptosiphon 

Leptosiphon 
serrulatus 

CNPS-1 
Cismontane woodland, lower 

montane coniferous forest  
X     

orange lupine 
Lupinus citrinus 

var. citrinus 
CNPS-1 

Chaparral, cismontane 
woodland, lower montane 

coniferous forest 
X     

slender-stalked 
monkeyflower 

Mimulus gracilipes CNPS-1 Chaparral X     

San Joaquin 
woollythreads 

Monolopia 
congdonii 

FE, 
CNPS-1 

Chenopod scrub, valley and 
foothill grassland 

X     

shining navarretia 
Navarretia 

nigelliformis ssp. 
radians 

CNPS-1 
Cismontane woodland, valley 
and foothill grassland, vernal 

pools 
X     

San Joaquin 
Valley Orcutt 
grass 

Orcuttia inaequalis 
FT, SE, 
CNPS-1 

Vernal pools X     

hairy Orcutt grass Orcuttia pilosa 
FT, SE, 
CNPS-1 

Vernal pools X     

San Joaquin 
adobe sunburst 

Pseudobahia 
peirsonii 

FT, SE, 
CNPS-1  

Valley and foothill grassland, 
cismontane woodland 

X     

Sanford's 
arrowhead 

Sagittaria sanfordii CNPS-1 Marshes and swamps     X 

Keck's 
checkerbloom 

Sidalcea keckii 
FE, 

CNPS-1 
Cismontane woodland, valley 

and foothill grassland 
X   

caper-fruited 
tropidocarpum 

Tropidocarpum 
capparideum 

CNPS-1 Valley and foothill grassland X     
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Table 1 Numbered Notes: 
(1) Species not present in water during application due to aestivation (summer-time 

dormancy).  
(2) This is a terrestrial species that is known to enter water only during parts of its’ 

reproductive cycle. This period of time does not coincide with the application period of 
aquatic herbicides. 

(3) Species not likely to have any exposure as its target prey base consists of terrestrial 
species. 

(4) Species forage for emergent aquatic insects over water. These insects may 
bioaccumulate copper.  But, given the large amount of potential foraging area, the 
emergent aquatic insects from treated canals would likely only contribute an insignificant 
percentage of the total diet.  Therefore, no risk due to copper exposure is anticipated. 

(5) Species not likely to have any exposure as its target prey base consists of terrestrial 
invertebrates. 

(6) Species not likely to have any exposure as its target prey base consists of terrestrial 
insects.  

(7) Locations where the giant garter snake has been found in the region are outside of the 
Project Area. 

(8) Locations where the western pond turtle has been found in the region are outside of the 
Project Area. 

(9) The habitat of the valley elderberry longhorn beetle is limited exclusively to elderberry 
bushes (Sambucus spp.). Elderberry bushes are terrestrial species. Accordingly, 
irrigation water containing aquatic herbicides is unlikely to come into contact with these 
plants. Therefore, no risk is present to elderberry bushes or valley elderberry longhorn 
beetles.  

 
Table 1 Status Abbreviation: 

FE = Federally Listed as Endangered 
FT = Federally Listed as Threatened 
FD = Federally Delisted  
SCSC = State Listed Species of Concern 
SE = State Listed as Endangered 
ST = State Listed as Threatened 
CNPS-1 = California Native Plant Society Listed, Rare, Threatened, or Endangered in CA only 
CNPS-2 = California Native Plant Society Listed Rare, Threatened, or Endangered  

 
(Continued Item a): Discussion) 
 

Since Sanford’s arrowhead may occur at the margins of District canals, and its stems may be 
underwater, it coul'd come into contact with acrolein- or copper-treated water. After an 
application of a copper-containing herbicide, there will likely not be sufficient contact time, or 
copper concentration to adversely affect the plant’s stems. Following an application of 
acrolein, the treatment rate is such that the plant’s stems may be adversely affected. As such, 
the impact to Sanford’s arrowhead may be potentially significant without mitigation 
incorporated. Implementation of Mitigation Measure Bio-1 would reduce the impact of Project 
activities associated with the application of acrolein to less than significant. 
 
BIO-1. Mitigation for potential exposure of Sanford’s arrowhead to acrolein will be to have a 

qualified biologist, or District staff trained to recognize the Sanford’s arrowhead, 
complete a pre-application survey the inside margins of the canals receiving 
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treatment from the application point, continuing downstream until the herbicide is not 
expected to be present. The distance to be surveyed prior to an acrolein application 
will be the distance the acrolein-treated water would travel approximately 24 hours. 

 
If Sanford’s arrowhead is found, the application of acrolein will be postponed until 
such time as the direct exposure of the plant stems to canal water can be eliminated. 
One way to eliminate exposure of Sanford’s arrowhead to treated water is to lower 
the water level in the canal below the elevation of the emergent parts of the plant. 
Once the water will no longer contact the plant, the canal and lateral may be treated. 
 
With this mitigation, a less than significant impact exists to these species.  By 
regularly monitoring and reporting the presence/absence of Sanford’s arrowhead in 
its canals, laterals, regulation and recharge basins, the District will be able to identify 
potential problems and take corrective action if necessary.   

 
Item b): No Impact.  The Project takes place in the District’s canals and associated laterals and, 

therefore, will not impact any riparian habitat or other sensitive natural community identified in 
local or regional plans, policies, or regulations, or by the California Department of Fish and 
Wildlife (CDFW) or the U.S. Fish and Wildlife Service (USFWS).  A list of current special status 
communities was compiled from the CDFW CNDDB.  Once this list was compiled, a 
preliminary assessment of the project area was performed to characterize the whether or not 
the special status communities were present.  None of the listed communities were within the 
project area.   

 
Item c): No Impact.  The Project takes place in the District’s canals, laterals, regulation and 

recharge basins and, therefore, will not impact any upland habitat or wetlands.  However, the 
assessment of risk for species that live in these areas was considered.  Risks to these 
species are adequately mitigated with BIO-1. 

 
Item d): No Impact.  Water for the District originates from the Kings River watershed and the 

Friant Division of the Central Valley Project.  Water from the Kings River is diverted from the 
Kings River downstream of the Pine Flat Reservoir and Friant water from the San Joaquin 
River is diverted from the federally owned Friant-Kern Canal.    
 

Items e) and f): No Impact.  The Project does not conflict with, and has no impact to any local 
policies or ordinances protecting biological resources.      
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3.5	 Cultural	Resources		
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
Would the Project: 
 
a) Cause a substantial adverse 

change in the significance of a 
historical resource as defined in 
§15064.5? 

    

  
b) Cause a substantial adverse 

change in the significance of an 
archaeological resource pursuant 
to §15064.5? 

    

 
c) Directly or indirectly destroy a 

unique paleontological resource 
or site or unique geologic feature? 

    

 
d) Disturb any human remains, 

including those interred outside of 
formal cemeteries? 

    

 
 

Discussion 
 

Items a) through d): No Impact.  The Project is confined to the District’s canals and associated 
laterals.  No known historical or archaeological resource, unique paleontological resource, 
unique geologic feature, or human remains in or out of formal cemeteries will be impacted. 
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3.6	 Geology	and	Soils	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
Would the Project: 
 
a) Expose people or structures to potential 

substantial adverse effects, including the 
risk of loss, injury, or death involving: 

    

 
i) Rupture of a known earthquake fault, as 

delineated on the most recent Alquist-
Priolo Earthquake Fault Zoning map 
issued by the State Geologist for the 
area or based on other substantial 
evidence of a known fault?  Refer to 
Division of Mines and Geology Special 
Publication 42. 

    

 
ii) Strong seismic-related ground shaking?     

 
iii) Seismic-related ground failure, including 

liquefaction? 
    

 
iv) Landslides?     

 
b) Result in substantial soil erosion or the 

loss of topsoil? 
    

 
c) Be located on a geologic unit or soil that 

is unstable, or that would become 
unstable as a result of the project, and 
potentially result in on- or off-site 
landslide, lateral spreading, subsidence, 
liquefaction or collapse? 

    

 
d) Be located on expansive soil, as defined 

in Table 18-1-B of the Uniform Building 
Code (1994), creating substantial risks to 
life or property? 

    

 
e) Have soils incapable of adequately 

supporting the use of septic tanks or 
alternative wastewater disposal systems 
where sewers are not available for the 
disposal of wastewater? 
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Discussion  

 
Items a) through e): No Impact.  The Project consists of applying aquatic herbicides to the 

District’s canals and associated laterals.  The Project does not include any new 
structures, ground disturbances, or other elements that could expose persons or property 
to geological hazards. There would be no risk of landslide or erosion of topsoil. The 
Project would not require a septic or other wastewater system.  
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3.7	 	Hazards	and	Hazardous	Materials	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
Would the Project: 
 
a) Create a significant hazard to the public 

or the environment through the routine 
transport, use, or disposal of hazardous 
materials? 

    

 
b) Create a significant hazard to the public 

or the environment through reasonably 
foreseeable upset and accident 
conditions involving the release of 
hazardous materials into the 
environment? 

    

 
c) Emit hazardous emissions or handle 

hazardous or acutely hazardous 
materials, substances, or waste within 
one-quarter mile of an existing or 
proposed school? 

    

 
d) Be located on a site which is included on 

a list of hazardous materials sites 
compiled pursuant to Government Code 
Section 65962.5 and, as a result, would it 
create a significant hazard to the public 
or the environment? 

    

 
e) For a project located within an airport 

land use plan or, where such a plan has 
not been adopted, within two miles of a 
public airport or public use airport, would 
the project result in a safety hazard for 
people residing or working in the project 
area? 

    

 
f) For a project within the vicinity of a 

private airstrip, would the project result in 
a safety hazard for people residing or 
working in the project area? 

    

 
g) Impair implementation of or physically 

interfere with an adopted emergency 
response plan or emergency evacuation 
plan? 
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h) Expose people or structures to a 

significant risk of loss, injury or death 
involving wildland fires, including where 
wildlands are adjacent to urbanized 
areas or where residences are 
intermixed with wildlands? 

    

 
 

Discussion  
 
Items a & b): Less Than Significant Impact.  The Project would involve handling aquatic 

herbicides which are regulated hazardous materials.  Acute exposure to humans can cause 
eye, skin, and respiratory irritation, and can be harmful if swallowed.  Refer to the 
representative MSDS presented in Appendix E. Use of this material would create a potential 
for spills that could affect worker safety and the environment. The spills could occur potentially 
at the District facility, at the point of application, or during transport.   

 
The District handles, stores, transports aquatic herbicides, and disposes of containers in 
accordance with federal, state, and county requirements and manufacturer’s 
recommendations. This approach is supplemented by the following components of the 
District’s aquatic weed management program: 
 

1. Signs are posted throughout the District that swimming in canals is prohibited. 
 

2. District personnel and their contractors that make aquatic herbicide applications are 
under the direct supervision of a Qualified Applicator Certificate or License holder 
(QAC/QAL).  Expertise and training used by these personnel result in mitigating 
potentially significant impacts. 

 
3. A written recommendation is prepared by a DPR-licensed Pest Control Advisor (PCA).  A 

PCA undergoes 40 hours of training every 2 years on issues including health and safety 
and prevention of exposure to sensitive receptors.  The written recommendation 
prepared by the PCA must evaluate proximity of occupied buildings and people, health 
and environmental hazards and restrictions, and a certification that alternatives and 
mitigation measures that substantially lessen any significant adverse impact on the 
environment have been considered and if feasible, adopted.  Refer to Appendix D.  

 
4. All District personnel and their contractors review and strictly adhere to the aquatic 

herbicide product label that has clear and specific warnings that alert users to hazards 
that may exist.  An example of a specific product label is included in Appendix E.   

 
5. All District personnel and their contractors review and consult the aquatic herbicide 

Material Safety Data Sheet (MSDS) in Appendix E, and the DPR Worker Health and 
Safety Branch Pesticide Safety Information Series (PSIS).  The PSIS and the MSDS 
have specific information that describes precautions to be taken during the use of the 
aquatic herbicide.   

 
6. District personnel obtain annual training on the use of acrolein as described in the 

Magnacide H Herbicide Application and Safety Manual.  
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7. District personnel’s familiarity with the DPR PSIS series mitigates potentially significant 

impacts.  For example, the PSIS series describes the personal protective equipment 
(PPE) needed for the safe handling of aquatic herbicides, including goggles, disposable 
coveralls, gloves and respirators. 

 
8. The condition of the lateral(s) being treated is field evaluated to ensure that the 

application is necessary, feasible and can be conducted safely and according to label.  
This evaluation considers target weed species, level of infestation, water and flow 
conditions, alternate control methods, and amount of chemical to be applied. 

 
9. After field evaluation, notice is given to the County Agricultural Commissioner (CAC) and 

the California Department of Fish and Wildlife (CDFW) for acrolein applications.  
Growers are also given the opportunity to postpone water deliveries in case of 
sensitivities, such as organic crops.  Growers are reminded not to make adjustments to 
the turnout gates during the hold period prescribed by the label for acrolein. 

 
10. Prior to an application, District personnel seal spill structures at District drainage 

locations with boards and plastic if control structures are leaking 
 

11. During and after the start of application, District personnel inspect acrolein treated 
laterals following treatment to ensure the label-prescribed 6 day hold time for acrolein is 
met before water is released.  Water treated with acrolein is only used for irrigation of 
fields (crop bearing, fallow, or pasture) where the treated water remains on the field, or 
held for the label-prescribed period before being released or drained to fish bearing 
waters. 

 
12. Control small leaks (< 1 gallon per minute) that may develop at gates or check structures 

with sand bags, installation of additional plastic around boards, temporary dikes, pumps, 
or by lowering the level of treated water below the elevation of the leak.   All these 
actions effectively prevent the release of water treated with aquatic herbicide from 
leaving a canal or lateral.  

 
13. The location at which the aquatic herbicide is introduced into the canal or lateral is 

continuously staffed until the application is complete.  District staff performing inspections 
are in continuous cell phone or radio contact with staff at the head of the canal or lateral 
where the aquatic herbicide is being introduced.  In the event that a spill or leak is 
discovered, addition of aquatic herbicide stops and water delivery to the canal or lateral 
is reduced or stopped.  Not until the leak is fixed does aquatic herbicide application 
resume. 

 
Item c): No Impact.  Under normal operation, there is no risk associated with acrolein application. 

However, in order to be protective of sensitive populations in the case of a spill, acrolein 
injections will not occur at a District application site that is within one-quarter mile of an 
existing or proposed school. No such restriction exists for the use of copper-containing 
aquatic herbicides.  

 
Item d): No Impact.  The District has 8 hazardous waste sites within its boundaries that are listed 

on hazardous waste site lists compiled in Government Code Section 65962.5. However any 
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application of aquatic herbicides will not reach these hazardous waste sites and therefore will 
not create a further significant hazard to the public or the environment.  

 
Items e) & f): No Impact.  Three airports are located within the District: Fresno Yosemite 

International Airport, Fresno Chandler Executive Airport and Sierra Sky Park Airport. The use 
of these airports during project activity will not create a safety hazard for District personnel or 
their contractors.   

 
Item g): No Impact.  The Project will not impact emergency evacuation routes because public 

roadways are not be affected by the Project. 
 
Item h): No Impact.  The Project will not increase fire hazards at the project sites. Truck access 

and parking near application sites is done in such a manner so as to minimize muffler contact 
with dry grass. 
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3.8	 	Hydrology	and	Water	Quality	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
Would the Project: 
 
a) Violate any water quality standards or 

waste discharge requirements? 
    

 
b) Substantially deplete groundwater 

supplies or interfere substantially with 
groundwater recharge such that there 
would be a net deficit in aquifer volume 
or a lowering of the local groundwater 
table (e.g., the production rate of pre-
existing nearby wells would drop to a 
level which would not support existing 
land uses or planned uses for which 
permits have been granted)? 

    

 
c) Substantially alter the existing drainage 

pattern of the site or area, including 
through the alteration of the course of a 
stream or river, in a manner which would 
result in substantial erosion or siltation 
on- or off-site? 

    

 
d) Substantially alter the existing drainage 

pattern of the site or area, including 
through the alteration of the course of a 
stream or river, or substantially increase 
the rate or amount of surface runoff in a 
manner which would result in flooding 
on-or off-site? 

    

 
e) Create or contribute runoff water which 

would exceed the capacity of existing or 
planned stormwater drainage systems or 
provide substantial additional sources of 
polluted runoff? 

    

 
f) Otherwise substantially degrade water 

quality? 
    

 
g) Place housing within100-year flood 

hazard area as mapped on a federal 
Flood Hazard Boundary or Flood 
Insurance Rate Map or other flood 
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hazard delineation map? 
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h) Place within a 100-year flood hazard 

area structures which would impede or 
redirect flood flows? 

    

 
i) Expose people or structures to a 

significant risk of loss, injury or death 
involving flooding, including flooding as a 
result of the failure of a levee or dam? 

    

 
j) Inundation by seiche, tsunami, or 

mudflow? 
    

 

Discussion 
 
The District implements an Integrated Pest Management (IPM) program for aquatic weed control.  
The IPM program involves the scouting of aquatic weed locations and densities, establishment of 
thresholds above which control is needed, and making applications of aquatic herbicides on an 
“as-needed” basis to achieve the aquatic weed control necessary to convey water. 
 
Depending on weed presence, aquatic herbicides containing copper and acrolein may be applied 
as necessary at different locations in the District, depending on need  
 
Aquatic herbicide applications are done over a short duration (typically less than approximately 12 
hours per location) and not all canals or laterals are treated at the same time, for the same length 
of time, or treated every year.  Depending on weed presence, some canals or laterals may not get 
treated at all while others may require multiple treatments the same season.  Once water is 
treated with aquatic herbicides, it is either held for the time required on the product label or 
delivered to a grower’s field.  Acrolein-treated water is delivered to grower’s fields, regulation or 
recharge basins and it is there that the water is held for up to 6 days or until it uptaken by plants, 
percolates or evaporates.  Copper-based and acrolein-based herbicides will be discussed for 
checklist item a.) above.  All other checklist items will be discussed together at the end of this 
section. 
 

Prior to aquatic herbicide applications, the following tasks are accomplished: 
 
1. A written recommendation is prepared by a DPR-licensed Pest Control Advisor (PCA).  A 

PCA undergoes 40 hours of training every 2 years on issues including health and safety 
and prevention of exposure to sensitive receptors.  The written recommendation 
prepared by the PCA must evaluate proximity of occupied buildings and people, health 
and environmental hazards and restrictions, and a certification that alternatives and 
mitigation measures that substantially lessen any significant adverse impact on the 
environment have been considered and if feasible, adopted.  Refer to Appendix D.  

 
2. All District personnel and their contractors review and strictly adhere to the aquatic 

herbicide product label that has clear and specific warnings that alert users to hazards 
that may exist.  An example of a specific product label is included in Appendix E. 

 
3. All District personnel and their contractors review and consult the aquatic herbicide 

Material Safety Data Sheet (MSDS) in Appendix E, and the DPR Worker Health and 
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Safety Branch Pesticide Safety Information Series (PSIS).  The PSIS and the MSDS 
have specific information that describes precautions to be taken during the use of the 
aquatic herbicide.  In addition, the District obtains annual training on the use of acrolein 
as described in the Magnacide-H Herbicide Application and Safety Manual. 

 
4. The condition of the canals, laterals, regulation and recharge basins being treated is field 

evaluated to ensure that the application is necessary, feasible and can be conducted 
safely and according to label.  This evaluation considers target weed species, level of 
infestation, water and flow conditions, alternate control methods, and amount of chemical 
to be applied. 

 
5. After field evaluation, notices are sent to the County Agricultural Commissioner (CAC) 

and the California Department of Fish and Wildlife (CDFW) for acrolein applications.  
Growers are also given the opportunity to postpone water deliveries in case of 
sensitivities, such as pastures with lactating cows or organic crops.   

 
6. Prior to an application, District personnel will seal spill structures with boards and plastic 

if any leaks are found.   
 

7. During and after the start of application, District personnel inspect acrolein treated canals 
and laterals to ensure the label-prescribed 6 day hold time for acrolein is met before 
water is released.  Water treated with acrolein is only used for irrigation of fields where 
the treated water remains on the field, or held for the label-prescribed 6 day hold time 
before being released. 

 
8. The location at which the aquatic herbicide is introduced into the canal or lateral is 

continuously staffed until the application is complete.  District staff performing canal and 
lateral inspections are in continuous cell phone or radio contact with staff at the head of 
the canal or lateral where the aquatic herbicide is being introduced.  In the event that a 
spill or leak is discovered, addition of aquatic herbicide stops and water delivery to the 
canal or lateral is reduced or stopped.  Not until the leak is fixed does aquatic herbicide 
application resume. 

 
Item a): Potentially Significant Unless Mitigation Incorporated.  As presented in Section 1.2, 

the District intends to obtain coverage under the 2004 General Permit that requires 
compliance with the SIP and the CTR. 

 
Acrolein Discussion 
 
Application of acrolein according to label direction typically results in a concentration of 
approximately 5,000 µg/L in canal and lateral water, although applications may be made as 
high as the maximum label application rate of 15,000 µg/L.  Water treated with acrolein is 
only used for irrigation of fields (crop bearing, fallow, or pasture) where the treated water 
remains on the field.   
 
Water quality criteria for acrolein are described in the: 
 

 CTR as 320 µg/L for sources of drinking water and 780 µg/L for “other waters”;  
 SWRCB 2013 NPDES Aquatic Vegetation and Algae Permit as 21 ug/L for water 
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bodies with beneficial uses of cold or warm freshwater habitat.    
 
The CTR value is based on human health protection for sources of drinking water and fish 
consumption.  The Permit value is based on the CTR and USEPA Water Quality Criteria 
(SWRCB 2013).  These water quality criteria are likely exceeded at and downstream of the 
point of aquatic herbicide use (i.e., the “treatment area”) when applied at labeled rates.  
Accordingly, because label application rates exceed the CTR water quality criteria, the 
District is obtaining a SIP exception.  

 
The Permit specified acrolein WQO for beneficial uses “other than MUN, WARM, or COLD” 
of 780 ug/L applies to waters treated by the District. 
 
Acrolein applications are made to moving water exposed to sunlight, generally during the 
summer months.  As such, the combination of dilution, evaporation, and degradation due to 
exposure to water and sunlight result in relatively fast rates of degradation.  Numerous 
references in scientific literature report half-lives ranging from 3-10.2 hours (Turner 2003, 
WHO 2002).  Given a starting concentration of 15,000 µg/L and a conservatively estimated 
half-life of 10.2 hours, acrolein can reasonably be expected to dissipate according to Table 3 
below: 

 
Table 3.  Anticipated Rate of Acrolein Degradation and Dissipation 

 

Time 
(Hours) 

Time 
(Days) 

Acrolein Concentration 
(µg/L) 

0  0  15,000 

12  0.5  6,636 

24  1  2,936 

48  2  575 

60  2.5  254 

72  3  113 

78  3.25  75 

84  3.5  50 

90  3.75  33 

96  4  22 

 
As Table 3 shows, only a short-term acrolein CTR water quality criteria exceedance will 
occur in District canals.  The temporary acrolein CTR exceedance is estimated to return 
below the 780 ug/L WQO in less than 2 days, and less than 2.5 days to return below the 320 
ug/L WQO. It is anticipated that the temporary acrolein RWQCB taste and odor exceedance 
will return below 110 ug/L in just over 3 days. 
 
In spite of significant evidence that suggests that when used according to label directions by 
qualified personnel, impacts of the use of acrolein as an aquatic herbicide have no significant 
impact, the District will implement the following mitigation measures to continue operating 
without a significant impact and reduce any future potentially significant impacts to less than 
a significant level:  This mitigation measure is: 



                          
Fresno Irrigation District            Initial Study & Mitigated Negative Declaration 

Revision Date: September 5, 2013 Page 39                                               For Review Purposes Only  

  

 
HWQ-1. As required by the SIP and the Permit, the District will prepare and execute an 

Aquatic Pesticide Application Plan (APAP).  The APAP will call for surfacewater 
sampling and analysis before, during, and after Project completion to assess the 
impact, if any, that the Project may have on beneficial uses of water.  Additionally, 
consistent with SIP exception requirements, the District will arrange for a qualified 
biologist to assess receiving water beneficial uses.   

 
BIO-1.   Mitigation for potential exposure of Sanford’s arrowhead will be to have District staff 

trained to recognize the species survey the inside margins of the canals receiving 
treatment from the application point, continuing downstream until the herbicide is 
not expected to be present. The distance to be surveyed prior to an acrolein 
application will be the distance the acrolein-treated water would travel 
approximately 24 hours. 

 
If Sanford’s arrowhead is found, the application of acrolein will be postponed until 
such time as the direct exposure of the plant stems to canal water can be 
eliminated. One way to eliminate exposure of Sanford’s arrowhead to treated water 
is to lower the water level in the canal below the elevation of the emergent parts of 
the plant. Once the water will no longer contact the plant, the canal and lateral, 
regulation or recharge basin may be treated. 
 
With this mitigation, a less than significant impact exists to these species.  By 
regularly monitoring and reporting the presence/absence of Sanford’s arrowhead in 
its canals, laterals, regulation and recharge basins, the District will be able to 
identify potential problems and take corrective action if necessary.   
 

 
Copper Discussion 

  
Applications of copper-based aquatic herbicides according to label direction typically require 
concentrations of copper between 350 and 2,000 g/L.  Water quality criteria for copper as 
described in the CTR and by the Central Valley RWQCB (RWQCB 2003) are hardness-
dependent.  Refer to Figure 3.  District water varies in hardness throughout the season.  
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Figure 3.  Cu Criteria Dependence on Hardness 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Based on the relation of copper criteria to hardness, the Permit defined copper concentration 
criteria for a continuous total concentration (4 day average) would be: 

 
Continuous Dissolved Copper Concentration = e{0.8545[ln(hardness)]-1.702} * (0.96) 

 
For example, if a lateral has a hardness of 100 mg CaCO3/L, the continuous dissolved 
concentration (4 day average) water quality criteria for copper in District canals, laterals, 
regulation and recharge basins will be approximately 9.0 µg/L 

 
 These water quality criteria are likely exceeded at and downstream of the point of aquatic 

herbicide use (i.e., the treatment area”) when applied at labeled rates.  Accordingly, because 
label application rates likely exceed the CTR water quality criteria, the District is obtaining a 
SIP exception. 

 
As a result of both dilution and uptake, copper-containing aquatic herbicides applied in 
District canals, laterals, regulation and recharge basins rapidly dissipate and/or become 
permanently insoluble and as a result are not bioavailable shortly after application (CDFA 
2002; Trumbo 1997, 1998; WA DOE 2004).  When copper is applied according to label 
direction, its half-life is estimated at between 3 and 19 hours due to a combination of 
precipitation, absorption by biota, adsorption by particulate matter, and adsorption or 
complexation with organic matter.  Refer to Appendix C. 
 
Given a starting concentration of 2000 µg/L and a conservative half-life of 19 hours, copper 
can reasonably be expected to dissipate and no longer be bioavailable according to Table 4 

0

5

10

15

20

25

30

35

40

45

50

55

25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400

Hardness (mg/L as CaCO3)

C
u
 C

ri
te

ri
a 

(u
g/

L)
 r
ou

nd
 v

al
ue

 t
o 

tw
o 

si
gn

ifi
ca

nt
 fi

gu
re

s

 Criteria Continuous Concentration (4-day Average, dissolved) =
 (e{0.8545[ln(hardness)] - 1.702}) x (0.960)

 Criteria Maximum Concentration (1-hour Average, dissolved) =
 (e{0.9422[ln(hardness)] - 1.700}) x (0.960)

 Criteria Continuous Concentration (4-day Average, total recoverable) =
 (e{0.8545[ln(hardness)] - 1.702})

 Criteria Maximum Concentration (1-hour Average, total recoverable) =
 (e{0.9422[ln(hardness)] - 1.700})
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below: 
 
Table 4.  Anticipated Rate of Copper Dissipation 

 

Time 
(Hours) 

Time 
(Days) 

Estiamte Copper 
Concentration (µg/L) 

0  0  2,000 

6  0.25  1,607 

12  0.5  1,291 

24  1  833 

48  2  347 

72  3  145 

96  4  60 

120  5  25 

144  6  10 

168  7  4.4 

192  8  1.8 

216  9  0.76 

240  10  0.32 

264  11  0.13 

288  12  0.05 

312  13  0.02 

 
As Table 4 shows, only a short-term (less than 7 days) CTR copper water quality criteria 
exceedance will occur in District canals.   
 
In addition to using a hardness based approach to quantifying copper water quality criteria, 
the USEPA suggests the use of another model, described below, to analyze and/or predict 
toxicity of bioavailable copper in the water column. In the 2007 revision of Aquatic Life 
Ambient Freshwater Quality Criteria-Copper (EPA 2007), the USEPA recommended the 
Biotic Ligand Model (BLM) as a more accurate approach for assessing toxicity and deriving 
freshwater quality criteria for copper. The BLM supplements USEPA’s previously published 
recommendation of using the hardness-based estimation and better accounts for the 
reduction in copper bioavailability that results from competitive binding of copper to other 
molecules in the water column. 

 
The BLM was developed to predict copper toxicity to aquatic organisms in relation to water 
quality parameters including pH, hardness, alkalinity, and dissolved organic carbon (DOC). 
According to the BLM, copper bioavailability is strongly influenced by these parameters. The 
free cupric ion (Cu2+) is the primary driver of copper bioavailability and toxicity in aquatic 
ecosystems (EPA 2007).  
 
In order to derive freshwater quality criterion for copper, the BLM uses ten water quality 
inputs: temperature; pH; dissolved organic carbon (DOC); major cations including calcium 
(Ca), magnesium (Mg), sodium (Na), potassium (K); major anions including sulfate (SO4), 
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chloride (Cl); and alkalinity. Copper may be measured for comparison with site-specific 
criteria, but it is not required as an input to the model to determine copper freshwater quality 
criteria. The BLM-based water quality criterion for copper may be more or less stringent than 
the hardness-based criteria depending on the water quality parameters. However, it is a 
more accurate than hardness-based criteria because it is based on copper bioavailability to 
aquatic species. 

 
The BLM may also be used to predict copper toxicity and speciation in varying water 
conditions. When the model is run in toxicity prediction mode, it predicts the concentration of 
dissolved copper that produces a particular endpoint (e.g. NOAEL, LOAEL, or LC50) for the 
selected aquatic species. When run in speciation prediction mode, the model can determine 
the various forms (e.g. CuCO3, Cu2+, copper bound to DOC) and concentrations of copper in 
the water when known copper concentration in water is input in the model.  
 
Using the Biotic Ligand Model in copper speciation prediction mode, a total of 27 graphs 
have been generated to illustrate how variations in water quality parameters including pH, 
hardness, alkalinity, and dissolved organic carbon (DOC) influence the concentration of 
bioavailable Cu2+ (see Appendix C). Generally, an increase in one or more of the four water 
parameters lowers the concentration of the Cu2+ species, thereby lowering the bioavailability 
of copper. 
 
When used according to label directions by qualified personnel, impacts of copper-containing 
aquatic herbicides are expected to have no significant impact. The District will implement the 
following mitigation measure for applications of copper to continue operating without a 
significant impact and reduce any future potentially significant impacts to less than a 
significant level:  These mitigation measures for applications of copper are: 

 
HWQ-1. As required by the SIP and the SWRCB general permit for the application of 

aquatic herbicides, the District will prepare and execute an Aquatic Pesticide 
Application Plan (APAP).  The APAP will call for surfacewater sampling and 
analysis before, during, and after project completion to assess the impact, if any, 
that the Project may have on beneficial uses of water.  Additionally, consistent with 
SIP exception requirements, the District will arrange for a qualified biologist to 
assess receiving water beneficial uses.   

 
Item b): No Impact.  The Project would not involve any construction activities or require the use of 

groundwater and therefore there is no impact on groundwater recharge or supplies. 
 
Items c), d), & e): No Impact.  The Project will not involve construction of any structures that 

would alter drainage patterns or increase storm water runoff. The Project would not increase 
erosion or siltation on- or off-site.  No streambeds would be altered. No increase in drainage 
capacity of local storm sewers would be required.  

 
Item f):  See response to item a). 
 
Items g), h), i), & j): No Impact.  Since the Project would involve no new construction, no housing 

or other structures would be placed within a designated 100-year floodplain. The Project 
would not alter the floodplain or have the potential to redirect flood flows. The Project would 
not be subject to tsunami or inundation due to mudflows. Nor would the Project expose 
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personnel to a substantial risk due to seiche waves or from flooding as a result of a 
catastrophic dam failure.  
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3.9	 	Land	Use	Planning	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
Would the Project: 
 
a) Physically divide an established 

community? 
    

 
b) Conflict with any applicable land use 

plan, policy, or regulation of an agency 
with jurisdiction over the project 
(including, but not limited to the general 
plan, specific plan, local coastal program, 
or zoning ordinance) adopted for the 
purpose of avoiding or mitigating an 
environmental effect? 

    

 
c) Conflict with any applicable habitat 

conservation plan or natural community 
conservation plan? 

    

 

Discussion 
 
Item a): No Impact.  The Project will be implemented within the District’s existing canals, laterals, 

regulation and recharge basins.  The Project would not result in any division of an established 
community.  

 
Item b): No Impact.  The Project will not create any new land uses or alter any existing uses and 

would not conflict with any applicable land use plan, policy or agency regulation.  
 
Item c): No Impact.  Refer to Section 3.4, item f).  No known plan conflicts with the Project. 
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3.10	Mineral	Resources	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
Would the Project: 
 
a) Result in the loss of availability of a 

known mineral resource that would be of 
value to the region and the residents of 
the state? 

    

 
b) Result in the loss of availability of a 

locally-important mineral resource 
recovery site delineated on a local 
general plan, specific plan other land use 
plan? 

    

 

Discussion 
 
Items a) & b): No Impact.  The Project involves the addition of aquatic herbicides to the District’s 

canals, laterals, regulation and recharge basins and has no impact on the availability of any 
known mineral resource recovery site. 
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3.11	Noise	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
Would the Project result in: 
 
a) Exposure of persons to or 

generation of noise levels in excess 
of standards established in the 
local general plan or noise 
ordinance, or applicable standards 
of other agencies? 

    

 
b) Exposure of persons to or 

generation of excessive 
groundborne vibration or 
groundborne noise levels? 

    

 
c) A substantial permanent increase 

in ambient noise levels in the 
project vicinity above levels existing 
without the project? 

    

 
d) A substantial temporary or periodic 

increase in ambient noise levels in 
the project vicinity above levels 
existing without the project? 

    

 
e) For a project located within an 

airport land use plan or, where 
such a plan has not been adopted, 
within two miles of a public airport 
or public use airport, would the 
project expose people residing or 
working in the project area to 
excessive noise levels? 

    

 
f) For a project within the vicinity of a 

private airstrip, would the project 
expose people residing or working 
in the project area to excessive 
noise levels? 

    

 

Discussion 
 
Items a) through d): No Impact.  Project activity occurs in rural and agricultural areas that 

commonly have machinery operating that include tractors, generators, large groundwater 
and irrigation pumps and heavy trucks.  The incidental noise and vibration generated by the 
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use of pick-up or flatbed trucks is temporary and inconsequential and thus will have no 
impact. 

 
 
Items e) & f): No Impact.  Three airports are located within the District: Fresno Yosemite 

International Airport, Fresno Chandler Executive Airport, and Sierra Sky Park Airport. Project 
activity will not interfere with the continued operation of adjacent public or private airstrips nor 
would the project expose people residing or working in the project area to excessive noise 
levels.  
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3.12		 Population	and	Housing	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
Would the Project: 
 
a) Induce substantial population 

growth in an area, either directly 
(for example, by proposing new 
homes and businesses) or 
indirectly (for example, through 
extension of roads or other 
infrastructure)? 

    

 
b) Displace substantial numbers of 

existing housing units, 
necessitating the construction of 
replacement housing elsewhere? 

    

 
c) Displace substantial numbers of 

people, necessitating the 
construction of replacement 
housing elsewhere? 

    

 

Discussion 
 
Items a) through c): No Impact.  No new homes, roads or other infrastructure will be required.  No 
displacement of existing homes or people will occur.  
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3.13	Public	Services	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
a) Would the project result in substantial 

adverse physical impacts associated with 
the provision of new or physically altered 
governmental facilities, need for new or 
physically altered governmental facilities, 
the construction of which could cause 
significant environmental impacts, in 
order to maintain acceptable service 
ratios, response times or other 
performance objectives for any of the 
public services: 

    

 
Fire protection?                         

 
Police protection?                         

 
Schools?                         

 
Parks?                         

 
Other public facilities?                        

 

Discussion 
Item a): No Impact.  The Project will not alter or require the construction of new schools, parks, or 

other public facilities, nor will it increase the need for police and fire services beyond existing 
conditions.  
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3.14	Recreation	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
a) Would the project increase the use of 

existing neighborhood and regional parks 
or other recreational facilities such that 
substantial physical deterioration of the 
facility would occur or be accelerated? 

    

 
b) Does the project include recreational 

facilities or require the construction or 
expansion of recreational facilities which 
might have an adverse effect on the 
environment? 

    

 

Discussion 
 
Items a) & b): No Impact.  The Project takes place in the District’s canals, laterals, regulation and 

recharge basins.  District policy strictly prohibits swimming and fishing in canals, laterals, 
regulation and recharge basins.  Treatment of aquatic vegetation improves the ability of the 
District to deliver water for irrigation purposes and has no impact on recreational activities.  
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3.15	Transportation/Traffic	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
Would the Project: 
 
a) Cause an increase in traffic which is 

substantial in relation to the existing 
traffic load and capacity of the street 
system (i.e., result in a substantial 
increase in either the number of vehicle 
trips, the volume to capacity ratio on 
roads, or congestion at intersections)? 

    

 
b) Exceed, either individually or 

cumulatively, a level of service standard 
established by the county congestion 
management agency for designated 
roads or highways? 

    

 
c) Result in a change in air traffic patterns, 

including either an increase in traffic 
levels or a change in location that result 
in substantial safety risks? 

    

 
d) Substantially increase hazards due to a 

design feature (e.g., sharp curves or 
dangerous intersections) or incompatible 
uses (e.g., farm equipment)? 

    

 
e) Result in inadequate emergency access?     
 
f) Result in inadequate parking capacity?     
 
g) Conflict with adopted policies, plans, or 

programs supporting alternative 
transportation (e.g., bus turnouts, bicycle 
racks)? 

    

 

Discussion 
 
Items a) & b): No Impact.  The Project involves the use of light to medium duty trucks that will not 

cause an increase in traffic that is substantial in relation to the existing traffic load and 
capacity of the county roads in the project area.   

 
Item c): No Impact.  The Project has no influence on air traffic. 
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Items d) through g): No Impact.  The Project does not involve changes in road design or 
encourage incompatible road or highway uses.  Further, the Project does not impact 
emergency access or parking.  Lastly, the Project does not impact or conflict with adopted 
policies, plans, or programs supporting alternative transportation. 
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3.16	Utilities	and	Service	Systems	
 

 Potentially 
Significant 

Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
Would the Project: 
 
a) Exceed wastewater treatment 

requirements of the applicable Regional 
Water Quality Control Board? 

    

 
b) Require or result in the construction of 

new water or wastewater treatment 
facilities or expansion of existing 
facilities, the construction of which could 
cause significant environmental effects? 

    

 
c) Require or result in the construction of 

new storm water drainage facilities or 
expansion of existing facilities, the 
construction of which could cause 
significant environmental effects? 

    

 
d) Have sufficient water supplies available 

to serve the project from existing 
entitlements and resources, or are new 
or expanded entitlements needed? 

    

 
e) Result in a determination by the 

wastewater treatment provider which 
serves or may serve the project that it 
has adequate capacity to serve the 
project’s projected demand in addition to 
the provider’s existing commitments? 

    

 
f) Be served by a landfill with sufficient 

permitted capacity to accommodate the 
project’s solid waste disposal needs? 

    

 
g) Comply with federal, state, and local 

statutes and regulations related to solid 
waste? 

    

 

Discussion 
 
Items a) & b), and e) through g): No Impact.  The Project does not discharge to a wastewater 
treatment plant and does not generate any solid waste.  All containers used to store and 
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transport aquatic herbicides are returned to the vendor for reuse or disposed of in a lawful 
manner.   
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Item c):  No Impact.  The Project will not require the construction of new storm water drainage 
facilities or expansion of existing facilities. 

 
Item d):  No Impact.  The Project involves the treatment of aquatic vegetation in canals, 

laterals, regulation and recharge basins used to convey irrigation water and has no known 
influence on the entitlements or resources utilized by the District. 
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3.17	Mandatory	Findings	of	Significance	
 
 Potentially 

Significant 
Impact 

Potentially 
Significant 

Unless 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No Impact 

 
a) Does the project have the 

potential to degrade the quality of 
the environment, substantially 
reduce the habitat of a fish or 
wildlife species, cause a fish or 
wildlife population to drop below 
self-sustaining levels, threaten to 
eliminate a plant or animal 
community, reduce the number or 
restrict the range of a rare or 
endangered plant or animal, or 
eliminate important examples of 
the major periods of California 
history or prehistory? 

    

 
b) Does the project have impacts 

that are individually limited, but 
cumulatively considerable?  
(“Cumulatively considerable” 
means that the incremental 
effects of a project are 
considerable when viewed in 
connection with the effects of past 
projects, the effects of other 
current projects, and the effects of 
probable future projects)? 

    

 
c) Does the project have 

environmental effects which will 
cause substantial adverse effects 
on human beings, either directly 
or indirectly? 

    

 
Item a): Potentially Significant Unless Mitigation Incorporated. The Project involves the 
use of copper and acrolein-based aquatic herbicides introduced into the District’s canals, 
laterals, regulation and recharge basins at concentrations that temporarily exceed CTR water 
quality objectives.  Significant evidence suggests that when used according to label directions 
by qualified personnel, CTR exceedance is short-term and impacts of these aquatic 
herbicides are less than significant.   
 
However, the District will implement mitigation (BIO-1 and HWQ-1) to reduce any future 
potential impacts to less than a significant level. 
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 Although copper and acrolein are hazardous materials, under the standard operating 
procedures used District personnel and their contractors, less than a significant impact exists.  

 
Item b): Less Than Significant Impact.  The cumulative impacts of continued application of 

copper-based herbicides is not known.  Specifically, the extent to which copper accumulates 
and is bioavailable, if at all, is not clear.  Acrolein is known to degrade rapidly and not 
accumulate.  Mitigation has been incorporated into the Project (BIO-1 and HWQ-1).  This 
mitigation reduces the impact to a less than a significant. 

 
Item c): Less Than Significant Impact.  As a result of implementation of District standard 

procedures as described in the Hazards and Hazardous Materials section, any 
hazard/hazardous material impacts to the human beings is reduced to a less than a significant 
level. 
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4.0 LIST OF MITIGATION MEASURES 

4.1	 Biological	Resources		
 

BIO-1. Mitigation for potential exposure of Sanford’s arrowhead to acrolein will be to have a 
qualified biologist, or District staff trained to recognize the Sanford’s arrowhead, 
complete a pre-application survey the inside margins of the canals receiving 
treatment from the application point, continuing downstream until the herbicide is not 
expected to be present. The distance to be surveyed prior to an acrolein application 
will be the distance the acrolein-treated water would travel approximately 24 hours. 

 
If Sanford’s arrowhead is found, the application of acrolein will be postponed until 
such time as the direct exposure of the plant stems to canal water can be eliminated. 
One way to eliminate exposure of Sanford’s arrowhead to treated water is to lower 
the water level in the canal below the elevation of the emergent parts of the plant. 
Once the water will no longer contact the plant, the canal and lateral may be treated. 
 
With this mitigation, a less than significant impact exists to these species.  By 
regularly monitoring and reporting the presence/absence of Sanford’s arrowhead in 
its canals, laterals, regulation and recharge basins, the District will be able to identify 
potential problems and take corrective action if necessary.   
 

4.2	 Hydrology	&	Water	Quality		
 

HWQ-1. As required by the SIP and the Permit, the District will revise its Aquatic Pesticide 
Application Plan (APAP) to reflect the use, monitoring and reporting of copper and 
acrolein upon being listed on the SIP Exception list of the permit.  The APAP will call 
for surfacewater sampling and analysis before, during, and after Project completion 
to assess the impact, if any, that the Project may have on beneficial uses of water.  
Additionally, consistent with SIP exception requirements, the District will arrange for a 
qualified biologist to assess receiving water beneficial uses.   
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Approach 
 
A Habitat Assessment of the Fresno Irrigation District project site was conducted by Blankinship & 
Associates, Inc. staff to characterize the habitats present on-site and the likelihood of special status species 
occurring on the project site.   
 
A list of these special species was compiled using a records search of the California Natural Diversity 
Database (CNDDB. Location specific species data is available from both of these sources, and organized 
geographically into 7.5 minute U.S.G.S. quads.  The CNDDB database was queried using the boundary 
map for the District, and selecting all 17 quads that intersect with the District’s boundaries.  In addition, a 
buffer area made up of the 25 outlying quads adjacent to the original 17 quads was selected for the query, 
resulting in a total of 42 quads. This approach was used to identify species that might be located in the 
surrounding areas, but not necessarily reported to CNDDB as a sighting event within the District 
boundaries.  
 
Habitat requirements of each of the species were reviewed to determine whether habitat existed within the 
project area that would meet that species’ needs.  The breeding or foraging habitat of animals and the 
habitat requirements of plant species likely to occur in the project area are fully described in below.   
 
Amphibians 
 
California Tiger Salamander (Ambystoma californiense) 
California tiger salamanders are restricted to the Central Valley of California and to lower elevations to the 
west.  Some populations have been extirpated due to urbanization and conversion of native grasslands and 
wetlands to agriculture (Fisher and Shaffer 1996 in Petranka 1998).  They breed in fish-free, seasonally 
ephemeral ponds.  Juveniles and adults are fossorial and are rarely seen other than during the winter 
breeding season.  Breeding migrations occur from November to March (Storer 1925 in Petranka 1998).  
They commonly use California ground squirrel (Spermophilus beecheyi) or valley pocket gopher 
(Thomomys bottae) burrows for summer aestivation.  During the summer when herbicide applications will 
be made, adults will be underground aestivating, and irrigation canals would be not suitable habitat for 
developing tadpoles, so the risk posed from aquatic herbicides for the control of aquatic weeds in irrigation 
canals is unlikely. 
 
Western Spadefoot Toad (Spea (=Scaphiopus) hammondii) 
Western spadefoot toads are almost completely terrestrial, entering water only to breed (see Dimmitt and 
Ruibal 1980 in Jennings and Hayes 1994).  Western spadefoots become surface active following relatively 
warm (> 10.0-12.8ºC) rains in late winter-spring and fall, emerging from burrows in loose soil to a depth 
of at least 1 m (Stebbins 1972 in Jennings and Hayes 1994, A. McCready, pers. comm. in Jennings and 
Hayes 1994), but surface activity may occur in any month between October and April if enough rain has 
fallen (Morey and Guinn 1992 in Jennings and Hayes 1994, S. Morey, pers. comm. in Jennings and Hayes 
1994).  Since western spadefoot toads are not likely to enter water during the season when aquatic weeds 
will need to be controlled in irrigation canals, the risk posed from aquatic herbicides for the control of 
aquatic weeds in irrigation canals is unlikely. 
 
 
Birds 
 
Tricolored Blackbird (Agelaius tricolor) 
Breeding habitat of tricolored blackbirds includes large marshes (Payne 1969 in Beedy and Hamilton 
1999).  Nesting colonies are generally in emergent aquatic vegetation, but may also be found in trees along 
streams, weed patches, and grain and alfalfa fields, mustard, safflower, thistle, along an irrigation ditch, or 
in trees along a river (Orians 1960, 1961).  In the Central Valley of California, breeding colonies were 

 2 
 



APPENDICES 
Fresno Irrigation District Initial Study & Mitigated Negative Declaration 

 

described where nests were placed in cattail-bulrush in dry and irrigated pasture; cattail in dry grassland, 
along a creek, rice and wheat fields, or dry and irrigated pasture; and in blackberry in dry grassland and 
along a creek (Crase and DeHaven 1977).  Tricolored blackbirds forage in cultivated row crops, orchards, 
vineyards, and heavily grazed rangelands, but these are considered low-quality forage habitats.  High 
quality forage areas included irrigated pastureland, lightly grazed rangeland, dry seasonal pools, mowed 
alfalfa fields, feedlots, and dairies (Beedy and Hamilton 1997 in Beedy and Hamilton 1999).  In the 
Central Valley of California, nestling tricolored blackbirds were fed 86% animal matter on a volumetric 
basis, 11.2% plant matter, and 2.7% grit.  The animal matter was primarily insects (79% of total diet) with 
the majority being beetles (61% of total diet).  Plant matter was split evenly between cultivated grains such 
as oats, wheat and miscellaneous plant matter (Crase and DeHaven 1977).  Since tricolored blackbirds are 
unlikely to feed directly from the treated canals, the risk posed from aquatic herbicides for the control of 
aquatic weeds in irrigation canals is insignificant. 
 
Burrowing Owl (Athene cunicularia) 
Burrowing owls inhabit dry, open, shortgrass, treeless plains, and are often associated with burrowing 
mammals.  They can also be found at golf courses, cemeteries, road allowances within cities, airports, 
vacant lots in residential areas and university campuses, and fairgrounds.  The presence of a nest burrow 
seems to be a critical requirement for western burrowing owls (Thomsen 1971 in Haug et al. 1993, Martin 
1973 in Haug et al. 1993, Zarn 1974 in Haug et al. 1993, Wedgwood 1978 in Haug et al. 1993, Haug 1985 
in Haug et al. 1993).  They typically forage in shortgrass, mowed, or overgrazed pastures; golf courses and 
airports (Thomsen 1971 in Haug et al. 1993).  They are opportunistic feeders, eating primarily arthropods, 
small mammals, and birds.  Amphibians and reptiles constitute a minor component to the diet and possibly 
only in Florida (Wesemann and Rowe 1987 in Haug et al. 1993).  The terrestrial nature of their foraging 
habitats and prey base indicate that the risk posed from aquatic herbicides for the control of aquatic weeds 
in irrigation canals is insignificant. 
 
Swainson's Hawk (Buteo swainsoni) 
Swainson’s hawks forage in open stands of grass-dominated vegetation, sparse shrublands, and small, open 
woodlands.  They have adapted well to foraging in agricultural areas (e.g., wheat and alfalfa), but cannot 
forage in most perennial crops or in annual crops that grow much higher than native grasses (Bechard 1982 
in England et al. 1997, Estep 1989 in England et al. 1997, Woodbridge 1991 in England et al. 1997).  In 
Central Valley, CA, they forage in row, grain, and hay crop agriculture, particularly during and after 
harvest, when prey are both numerous and conspicuous.  They also are attracted to flood irrigation, 
primarily in alfalfa fields, when prey take refuge on field margins, and to field burning, which forces prey 
to evacuate (J.A. Estep per. comm. in England et al. 1997).  During breeding season, Swainson’s hawks 
mainly feed on vertebrates, including mammals, birds, and reptiles (Schmutz et al. 1980 in England et al. 
1997, Bednarz 1988 in England et al. 1997).  Invertebrates (especially grasshoppers and dragonflies) are 
commonly eaten at other times (McAtee 1935 in England et al. 1997, Sherrod 1978 in England et al. 1997, 
Jaramillo 1993 in England et al. 1997).  Swainson’s hawks do not prey on species likely to be exposed to 
herbicides in irrigation canals, so the risk posed from aquatic herbicides for the control of aquatic weeds in 
irrigation canals is insignificant. 
 
Bank Swallow (Riparia riparia) 
Bank swallows breed along ocean coasts, rivers, streams, lakes, reservoirs, and wetlands (Cramp et al. 
1988 in Garrison 1999, Turner and Rose 1989 in Garrison 1999, American Ornithologists’ Union 1998 in 
Garrison 1999).  They require vertical banks, cliffs, and bluffs in alluvial, friable soils for nesting.  Bank 
swallows forage while flying and consume flying or jumping insects and occasionally eat terrestrial and 
aquatic insects or larvae (Garrison 1999).  They feed over lakes, ponds, rivers and streams, meadows, 
fields, pastures, and bogs.  They occasionally feed over forests and woodlands (Stoner 1936 in Garrison 
1999, Gross 1942 in Garrison 1999, Turner and Rose 1989 in Garrison 1999).  During the breeding season, 
they generally forage within 200 m of their nests for feeding the nestlings (Mead 1979 in Garrison 1999, 
Turner 1980 in Garrison 1999).  The only area where bank swallows might nest is along the Sacramento 
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River.  They generally forage within 200 m of nesting areas while they have young in June and July 
(Garrison 1999).  Bank swallows could feed on emergent insects from the canal near the river.  The 
comparative quality and quantity of foraging habitat immediately along the river is much greater than that 
along the treated lateral canals.  It is unlikely for bank swallows to gather the majority of their prey from 
treated irrigation canals, so the risk posed from aquatic herbicides for the control of aquatic weeds in 
irrigation canals is insignificant. 
 
 
 
Fish 
 
The Fresno Irrigation District canals, laterals, regulation and recharge basins are operated only during the 
irrigation season and are otherwise dry except intermittently to dispose of stormwater after rain storms.  
The presence of fish, if any, is minimal.  Therefore the risk to fish posed from aquatic herbicides for the 
control of aquatic weeds in irrigation canals is insignificant. 
 
Further, because source water for the District does not have any threatened, listed or endangered fish 
species, these species will not be found in District canals, laterals, regulation and recharge basins.  
Therefore, no risk is anticipated to these species. 
 
 
Mammals 
 
Pallid Bat (Antrozous pallidus) 
Pallid bats inhabit arid deserts and grasslands, often near rocky outcrops and water.  They are less 
abundant in evergreen and mixed conifer woodland.  They usually roost in a rock crevice or building, less 
often in cave, tree hollow, mine, etc. (NatureServe 2004).  In Oregon, night roosts were in buildings, under 
rock overhangs, and under bridges; bats generally were faithful to particular night roosts both within and 
between years (Lewis 1994 in NatureServe 2004). They prefer narrow crevices in caves as hibernation 
sites (Caire et al. 1989 in NatureServe 2004).  The primary diet is arthropods which are captured on the 
ground, after an aerial search.  They also capture some food (large insects) in flight, within a few meters of 
ground vegetation.  Food items include flightless arthropods, Jerusalem crickets, moths, beetles, etc.; may 
eat small vertebrates (NatureServe 2004).  Since their diet consists of mostly terrestrial insects, the risk 
posed from aquatic herbicides for the control of aquatic weeds in irrigation canals is insignificant. 
  
Western Red Bat (Lasiurus blossevillii) 
The western red bat inhabits grasslands, shrublands, open woodlands, and riparian areas. They typically 
roost in forests or woodlands, showing a preference for edge habitat (NatureServe 2004, Zeiner et al. 
1988). Western red bats often roost in tree foliage along edge habitat, with preference given to sites with 
protection from above and below. They feed on moths, crickets, beetles and flying ants (Zeiner et al. 
1988). Since their diet consists of mostly terrestrial insects, the risk posed from aquatic herbicides for the 
control of aquatic weeds in irrigation canals is insignificant. 
 
 
Reptiles 
 
Giant Garter Snake (Thamnophis gigas) 
Giant garter snakes occur in streams and sloughs, usually with mud bottom (Stebbins 1985 in NatureServe 
2004).  One of the most aquatic of garter snakes; usually in areas of freshwater marsh and low-gradient 
streams with emergent vegetation, also drainage canals and irrigation ditches (CDFG 1990 in NatureServe 
2004) and ponds and small lakes (USFWS 1993 in NatureServe 2004). Usually in areas of permanent 
water, sometimes in areas of temporary water such as irrigation/drainage canals and (less often) rice fields 
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(Biosystems Analysis, Inc. 1989 in NatureServe 2004, USFWS 1993 in NatureServe 2004).  Adult and 
immature snakes eat small mammals, invertebrates, and fish (NatureServe 2004).  While their habitat 
requirements and feeding habits may overlap with habitats found adjacent to the Project Area, the giant 
garter snake has not been found within the Project Area. As such, they are not likely to be present when 
aquatic weeds will need to be controlled in irrigation canals; the risk posed from aquatic herbicides for the 
control of aquatic weeds in irrigation canals is unlikely.  
 
Western Pond Turtle (Emys marmorata) 
The western pond turtle is found in permanent and intermittent waters of rivers, creeks, small lakes and 
ponds, marshes, unlined irrigation canals, and reservoirs. Populations can be found in water bodies in 
urban areas (Sprinks and Shaffer 2005). The turtle often basks on logs, vegetation mats, or rocks, but when 
disturbed seeks cover underwater (Bury 1972). Western pond turtles are omnivorous eating a variety of 
aquatic plant material, insects, and aquatic invertebrates (Stebbins 1972, Nussbaum et al. 1983). While 
their habitat requirements and feeding habits may overlap with habitats found within and adjacent to the 
Project Area, the western pond turtle has not been found within the Project Area. As such, they are not 
likely to be present when aquatic weeds will need to be controlled in irrigation canals; the risk posed from 
aquatic herbicides for the control of aquatic weeds in irrigation canals is unlikely.  
 
 
Invertebrates 
 
Valley Elderberry Longhorn Beetle (Desmocerus californicus dimorphus) 
The valley elderberry longhorn beetle occurs throughout California’s Central Valley and associated 
foothill areas (U.S. Fish and Wildlife Service 1999).  This species of insect is completely dependant upon 
its host plant, elderberry (Sambucus spp.).  The beetle spends most of its larval stage within the stems of 
the elderberry plant, and emerges after a two-year period during mid-March through mid-May (U.S. Fish 
and Wildlife Service 1999).  Adult males live for only a few days after emergence, while adult females 
will live for approximately 3 or 4 weeks (PlacerData 2003).  Valley elderberry longhorn beetles feed 
exclusively on the stems, leaves and flowers of elderberry plants (PlacerData 2003).  The project area is 
located in an area that is potential habitat for the valley elderberry longhorn beetle, however, no risk is 
anticipated given that this species lives and forages on a terrestrial plant, and aquatic herbicides will not be 
applied to terrestrial areas.  In addition, the adult stage of the beetle is brief and little time overlap exists 
between their emergent life span and the typical application period for aquatic herbicides in the District. 
 

Plants 
  
Sanford’s Arrowhead (Sagittaria sanfordii) 
Sanford’s arrowhead is a rhizomatous monocot that is native and endemic to California (CalFlora 2005). It 
is an aquatic perennial herb that occurs in freshwater wetlands, marshes, swamps, and other assorted 
shallow freshwater (CNPS 2012). Sanford’s arrowhead is a member of the Water Plantain family; it is an 
obligate wetland plant.  Its habitat includes the margins of wetland areas such as streams, rivers, ponds, 
drainage channels, or irrigation canals. Potential habitat for this species is present in the project area. It is 
native to California and is endemic (limited) to California alone. It is included in the CNPS Inventory of 
Rare and Endangered Plants on list 1B.2 (rare, threatened, or endangered in CA and elsewhere). 
 
Since Sanford’s arrowhead may occur at the margins of District canals, and its stems may be underwater, it 
could come into contact with acrolein- or copper-treated water. After an application of a copper-containing 
herbicide, there will not be sufficient contact time, or copper concentration to adversely affect the plant’s 
stems. Following an application of acrolein, the treatment rate is such that the plant’s stems may be 
adversely affected. As such, the impact to Sanford’s arrowhead may be potentially significant without 
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mitigation incorporated. Implementation of Mitigation Measure Bio-1 would reduce the impact of Project 
activities associated with the application of acrolein to less than significant. 
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ACROLEIN 
 
Persistence: Hydrolysis – t1/2 = 3.5 days at pH 5; 1.5 days at pH 7; 4 hours at pH 10 

(Tomlin 2002) 
t1/2 = 3.8 days at pH 5; 1.5 days at pH 7; 19 hours at pH 9 (Turner and 
Erickson 2003) 

 Photodegradation in air – stable (WHO 1991) 
 Photodegradation on soil – t1/2 =  
 Aerobic sediment metabolism – t1/2 = 7.6 hr (WHO 2002) 
 Anaerobic sediment metabolism – t1/2 = 10 days (WHO 2002) 
 Terrestrial Field Dissipation – t1/2 in air < 3 hrs (Eisler 1994) 

Reactivity-based t1/2 in soil = 30 and 100 hours (WHO 2002) 
 Aquatic Field Dissipation – t1/2 = 3 to 7 hours in irrigation canals at pH 

7.1 to 7.5 and 16 to 24ºC (WHO 1991) 
t1/2 = 7.3 – 10.2 hrs in irrigation canals (WHO 2002) 
Reactivity in surface water t1/2 = 30 – 100 hours (WHO 2002) 
t1/2 = 50 hours at pH 6.6 and 38 hours at pH 8.6 (Eisler 1994) 

 
Physical Properties 
Water Solubility: 208 g/kg at 20ºC (Tomlin 2002) 

206 g/L at 20ºC (WHO 1991) 
206-208 g/L (Eisler 1994) 
206-270 g/L (WHO 2002) 

  
Volatility: 29 kPa at 20ºC and 59 kPa at 38ºC (Tomlin 2002) 

29.3 kPa at 20ºC (WHO 1991) 
215-220 mm Hg at 20ºC (Eisler 1994) 
29.3-36.5 kPa at at 20ºC (WHO 2002) 

  
Octanol/Water Partitioning logP = 1.08 (Tomlin 2002) 
Coefficient (Kow) logP = 0.9 (WHO 1991) 

logP = 0.01 (Eisler 1994) 
logP = -1.1-1.02 (WHO 2002) 
(Kow > 100 indicates EPA may require Fish Bioaccumulation Test) 

 
Bioaccumulation 
WHO 1991 
Because of its high water solubility and low Kow, it would not be expected to bioaccumulate. 
 
Eisler 1994 
After 28 days exposure to 13 ppb acrolein, the whole-fish bioconcentration factor in bluegill sunfish 
(Lepomis macrochirus) was 344. 
 
WHO 2002 
In the study cited by Eisler, some of the radioactivity measure in the fish tissues may have been in the form 
of metabolites and not acrolein.  An updated BCF is 0.6 along with a log Kow of -0.01. 
 
U.S. EPA 2003 
An estimated bioconcentration factor of 3 suggests the potential for bioconcentration in aquatic organisms 
is low. 
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Sublethal Effects 
WHO 1991 
Laboratory rats exposed to acrolein via inhalation at concentrations of 10 to 5000 mg/m3 for 1 minute 
showed an increase in blood pressure.  The heart rate was increased at concentrations from 50 to 500 
mg/m3.  In an acute oral toxicity test with rats, 11.2 mg/kg decreased reflexes, resulted in body sag, caused 
poor body tone, caused lethargy and stupor, caused tremors, and led to respiratory distress.  Acrolein 
depresses pulmonary host defenses. 
 
Eisler 1994 
Most terrestrial crop plants can tolerate acrolein in irrigation water at concentrations up to 25 ppm, and 
some can tolerate 70-80 ppm. 
 
Folmar 1976 
Rainbow trout (Oncorhynchus mykiss) fry showed strong avoidance to acrolein at a concentration of 0.1 
ppm but not 0.001 or 0.01 ppm in the laboratory. 
 
Folmar 1978 
Mayfly nymphs (Ephemerella walkeri) showed no avoidance to acrolein at concentrations of 0.001 to 0.1 
ppm in the laboratory. 
 
Metabolites 
Turner and Erickson 2003 
No toxicity data were available for the major hydration product of acrolein, 3-hydroxypropanal. 
 
 

COPPER 
 
Persistence: Hydrolysis – Not Available 
 Photodegradation in water – Not Available 
 Photodegradation on soil – Not Available 
 Aerobic soil metabolism – Not Available 
 Anaerobic aquatic metabolism – Not Available 
 Terrestrial Field Dissipation – Not Available  
 
Physical Properties 
Water Solubility: Copper Sulfate: 230.5 g/kg (25ºC) (Tomlin 2002) 
 ? 
Volatility: Not Volatile (Tomlin 2002) 
 ? 
Octanol/Water Partitioning Not Available 
Coefficient (Kow) (Kow > 100 indicates EPA may require Fish Bioaccumulation Test) 
 
Bioaccumulation 
Edwards et al. 1998 
The uptake of copper in common nettle (Urtica dioica) and earthworms (Eisenia fetida) from a 
contaminated dredge spoil was measured.  In the aerial portions of the common nettle, the biological 
absorption coefficient (concentration in plant tissue ÷ concentration in soil) was 0.072 to 0.265.  In root 
tissue, the biological absorption coefficient was 0.075 to 0.303.  To determine the uptake of copper in 
earthworms, contaminated soil was brought into the laboratory and earthworms introduced for 28 days.  
Soil copper levels were 16 times higher in the contaminated soil than in control soil, but the concentrations 
in the earthworms only differed by 2.6 times.  The earthworms did absorb copper from the contaminated 
soils, but not to an extent reflecting the level of contamination. 
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Gintenreiter et al. 1993 
Copper concentrations in the tissues of the gypsy moth (Lymantria dispar) increased from earlier to later 
developmental stages, but the trend was not smooth.  Fourth instars showed a decrease when compared to 
3rd instars, and adults had lower concentrations than pupae.  Concentration factors were 2 to 5.  Copper 
concentrations were passed from one generation to the next. 
 
Gomot and Pihan 1997 
Bioconcentration of copper was evaluated in two subspecies of land snails, Helix aspersa aspersa and 
Helix aspersa maxima.  These snails showed a tendency to accumulate copper in excess of the amount 
available from its diet.  The subspecies exhibited different bioconcentration factors for different tissues.  
For the foot, H. a. aspersa had factors ranging from 2.3 to 13.2, whereas H. a. maxima had factors ranging 
from 1.7 to 10.2.  For the viscera, H. a. aspersa had factors ranging from 2.1 to 9.1, whereas H. a. maxima 
had factors ranging from 1.9 to 9.0.  Differences in the bioconcentration factor appear to be more related to 
the other components of the diet, not the copper concentration in the diet. 
 
Gomot de Vaufleury and Pihan 2000 
Copper concentrations were measured in terrestrial snails (Helix aspersa).  Differences were demonstrated 
among laboratory and field values.  However, no soil or vegetation samples for the laboratory and field 
sites were analyzed for copper, so it is not possible to determine whether copper was accumulated at rates 
above background or whether they reflect some fraction of background levels. 
 
Han et al. 1996 
Shellfish accumulated copper in natural and aquaculture ponds in Taiwan.  The sediments in the 
aquaculture ponds were finer grain and contained 4X concentrations of copper.  Five mollusks were 
collected, but only purple clams (Hiatula diphos) and hard clams (Meretrix lusoria) were collected from 
both environments.  The relative accumulation in each environment did not show a consistent pattern for 
both species indicating that the concentration in the shellfish was not controlled only by total copper 
concentrations in the sediments.   
 
Haritonidis and Malea 1999 
Copper concentrations in green algae (Ulva rigida) (2.2 ± 0.2 μg/g dry weight) collected from Thermaikos 
Gulf, Greece were less than seawater concentrations (1.5 ± 0.08 μg/L) and sediment (2.7 ± 0.5 μg/g dry 
weight).  This suggests that copper will not bioconcentrate in algae. 
 
Harrahy and Clements 1997 
Bioaccumulation factors were calculated for the benthic invertebrate, Chironomus tentans, to be 16.63 and 
12.99 during two uptake tests.  Depuration was rapid.  Copper concentrations were similar to background 
within four days.  The authors caution that the bioaccumulation factors presented may be related to 
bioavailability that is driven by sediment characteristics.   
 
Hendriks et al. 1998 
Bioaccumulation ratios were determined for zebra mussels (Dreissena polymorpha) from the Rhine-Meuse 
Delta in the Netherlands.  For copper, the ratio between mussels and suspended solids was 0.31 indicating 
tissue concentrations did not exceed environmental concentrations and that copper had not bioaccumulated 
 
Janssen and Hogervorst 1993 
Concentration factors were calculated for nine arthropod species inhabiting the forest litter layer in a clean 
reference site and a polluted site in The Netherlands:  pseudoscorpion (Neobisium muscorum), harvestman 
(Paroligolophus agrestis), carabids (Notiophilus biguttatus and Calathus melanocephalus), mites 
(Pergamasus crassipes, P. robustus, and Platynothrus peltifer), dipluran (Campodea staphylinus), and 
collembolan (Orchesella cincta).  Copper concentration factors for the eight species ranged from 0.85 – 
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4.08 in the reference site versus 0.40 – 1.62 in the polluted site.  Copper was concentrated more when 
copper leaf litter concentrations were lower. 
 
Khan et al. 1989 
Bioconcentration factors in grass shrimp (Palaemonetes pugio) were determined for two populations, one 
from an industrialized site and another from a relatively pristine site.  Levels of copper measured in shrimp 
from the industrialized site were greater than from the pristine site, but the industrialized site showed a 
concentration factor of 0.07, whereas the pristine site showed a concentration factor of 1.1 when compared 
to sediment concentrations.   
 
Marinussen et al 1997a 
Earthworms (Dendrobaena veneta) were exposed to soils containing various levels of copper.  Earthworm 
tissue concentrations increased proportionally to the soil copper concentrations up to 150 ppm.  Above 150 
ppm in the soils, tissue concentrations leveled off at about 60 ppm.   
 
Marinussen et al 1997b 
Soil, containing 815 ± 117 ppm Cu, was collected from a contaminated site in The Netherlands.  
Earthworms (Dendrobaena veneta) were introduced to the soil in the laboratory.  Earthworms appeared to 
reach equilibrium with the soil exhibiting tissue concentrations of c. 60 ppm through 56 days of exposure.  
At 112 days exposure, the tissue concentrations increased to c. 120 ppm.  The authors did not have an 
explanation for this anomaly.  After being transferred to uncontaminated soil, the earthworms eliminated 
the copper according to a two-compartment model with the half-life times being, t1/2-1 = 0.36 d and t1/2-2 = 
37 d. 
 
Morgan and Morgan 1990 
Earthworms (Lumbricus rubellus) were collected from an uncontaminated site and four metalliferous mine 
sites.  Copper concentrations in soil and in tissues were measured.  The worms were held under clean 
conditions to allow eliminate soil from their alimentary canal.  The concentrations of copper in earthworm 
tissues reflected the concentrations in the soil.  The authors conclude that there was no evidence that 
copper was sequestered in earthworms. 
 
Morgan and Morgan 1999 
Copper concentrations in earthworm (Aporrectodea caliginosa and Lumbricus rubellus) tissue were lower 
than in their ingesta.  This suggests that copper does not bioaccumulate in earthworms. 
 
Neuhauser et al. 1995 
Overall, copper did not bioconcentrate in earthworm in contaminated soil, but showed a slight tendency to 
bioconcentrate when soil copper concentrations were low. 
 
Pyatt et al. 1997 
Appreciable concentrations (0.3 – 4.6%) of copper were measured in all tissues of the freshwater snail 
(Lymnaea stagnalis), whereas no measurable quantities of copper were found in food or water.  The 
authors conclude that bioaccumulation occurred. 
 
Svendsen and Weeks 1997a,b 
There is an inverse relationship between the bioconcentration factors and soil concentrations under 
laboratory conditions for the earthworm Eisenia andrei and under field conditions for the earthworm 
Lumbricus rubellus.  Bioconcentration factors ranged from 4.0 using control soil and 0.30 using soil 
amended with 339 ppm Cu under laboratory conditions.  Bioconcentration factors in the field ranged from 
4.1 under control conditions to 0.4 when the soil plots contained 231 ppm Cu. 
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Fish Dietary Toxicity 
Berntssen et al. 1999 
Laboratory tests were conducted to determine the effects of dietary copper on Atlantic salmon (Salmo 
salar).  Dietary concentrations were 0, 35, and 700 mg Cu/kg diet for an experiment lasting 28 days.  
Addition of the copper supplemented diet did not cause an increase in the water concentrations of copper.  
Dietary exposure significantly increased intestinal cell proliferation and apoptosis (degeneration of cells 
into membrane-bound particles that are then phagocytosed by other cells).  The copper exposed groups did 
not grow during the trial. 
 
Lundebye et al. 1999 
Laboratory tests were conducted to determine the effects of dietary copper on Atlantic salmon (Salmo 
salar).  Dietary concentrations were 0, 35, and 700 mg Cu/kg diet for an experiment lasting 28 days, and 5, 
35, 500, 700, 900, and 1750 mg Cu/kg diet in an experiment lasting 12 weeks.  Mean weights of fish used 
in the tests were 72 and 0.9 g in the first and second experiments, respectively.  No mortality was observed 
in the first experiment, and only 2% died in the second experiment.  Food consumption was not altered in 
either experiment at any dietary concentration.  Cells of the intestinal lining were damaged in fish at both 
dietary concentrations in the first experiment.  Growth of fish in the second experiment was reduced at 
dietary concentrations ≥900 mg/kg after 10 weeks and at dietary concentrations ≥700 mg/kg after 12 
weeks.   
 
Miller et al. 1993 
When rainbow trout (Oncorhynchus mykiss) were exposed in the laboratory simultaneously to dietary Cu 
concentrations of up to 684 μg/g dry weight and water concentrations of up to 127 μg/L, no overt signs of 
toxicity were noted.  Fish were fed to satiation three times daily.  Dietary exposure was the principal 
source of tissue Cu, but as water concentrations were increased, uptake from water increased.  However, 
exposure to waterborne Cu was more effective at inducing tolerance to subsequent exposure to toxic 
concentrations of Cu. 
 
Handy 1993 
Rainbow trout (Oncorhynchus mykiss) were fed commercial trout chow with and without 10 mg Cu/kg dry 
weight for 28 days.  The water concentrations of Cu remained below 1 ppb.  Fish were hand-fed to 
satiation daily.  No outward signs of toxicity were noted and a single mortality occurred in the Cu-treated 
fish on day 6 of treatment.  Despite some regurgitation of diet pellets, no body weight loss was noted.  
Dietary copper increased tissue concentrations at day 28 to 2.52, 72.66, and 0.636 μg Cu/g weight in the 
gills, liver and muscle.  Concentration in the kidneys were not elevated. 
 
Murai et al. 1981 
Channel catfish were provided diets containing supplemental copper at concentrations of 0, 2, 4, 8, 16, and 
32 mg/kg for 16 weeks.  At the end of 4 weeks, average weight gain had been reduced in the group 
receiving 32 mg/kg in the diet.  After 16 weeks, average weight gain was reduced in the group receiving 
16 mg/kg also.  Weight gain/diet consumed was reduced for catfish receiving ≥ 8 mg/kg dietary Cu after 
16 weeks.  Packed cell volume in the blood and hemoglobin were not adversely affected, but the number 
of erythrocytes was reduced in the group receiving 16 mg/kg. 
 
Mount et al. 1994 
Rainbow trout (Oncorhynchus mykiss) were fed brine shrimp (Artemia sp.) enriched with Cu, Cd, Pb, and 
Zn alone or as a mixture along with As for 60 days.  The water contained 12 μg/L Cu, 1.1 μg/L Cd, 3.2 
μg/L Pb, and 50 μg/L Zn.  Cu concentrations in the shrimp were 20, 40, and 80 μg/g fresh weight when 
trout were exposed to Cu alone.  Survival of trout was decreased in the medium and high Cu treatments 
with 69 and 72% survival, respectively.  Weight and length of trout were not impacted by feeding on brine 
shrimp containing Cu.  Cu concentrations in whole fish were elevated as compared to controls either in 
clean water or metal-containing water, but the Cu concentrations did not differ among dietary treatment 
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levels.  No detrimental impacts were observed in the exposures to multiple metals via the diet.  In that 
exposure scenario, concentrations in the diet were 0.5, 1, 1.5 and 2X the low concentrations from the first 
scenario.   
 
Farag et al. 1994 
Rainbow trout were fed invertebrates collected from the Clark Fork River, Montana and from an 
uncontaminated reference site for 21 days.  Juvenile fish received invertebrates containing 1.54 As, 0.10 
Cd, 18.57 Cu, 0.86 Pb, 32.09 Zn (all μg/g wet weight).  Adult fish received invertebrates containing 3.20 
As, 0.24 Cd, 26.13 Cu, 1.77 Pb, 68.99 Zn (all μg/g wet weight).  Water was either standard laboratory 
water or contained metal concentrations based on the U.S. EPA’s water-quality criteria with concentrations 
of 2.2 μg Cd/L, 24 μg Cu/L, 6.4 μg Pb/l and 100 μg Zn/L.  Mortality of juveniles was significantly greater 
in tanks with metal-treated water regardless of whether the dietary invertebrates contained metals.  
Mortality was slightly increased in juveniles in laboratory water that received invertebrates with metals.  
No differences in growth were observed in any treatment.  No mortality was observed in adult trials.  
Exposure to metals either in the water or via diet caused scale loss in adults.  Juveniles were too small to 
evaluate scale loss.  Physiological condition of fish fed invertebrates containing metals was compromised. 
 
Woodward et al. 1995 
Rainbow trout (Oncorhynchus mykiss) and brown trout (Salmo trutta) were held in standard laboratory 
water or contained metal concentrations based on 50% the U.S. EPA’s water-quality criteria with 
concentrations of 1.1 μg/L Cd, 12 μg/L Cu, 3.2 μg/L Pb, and 50 μg/L Zn from hatching to 88 days of age.  
Three diets were provided that comprised of benthic invertebrates collected from three locations on the 
Clark Fork River, Montana.  Fish received pelleted invertebrates containing 6.5 As, no Cd, 87 Cu, 6.9 Pb, 
and 616 Zn (all mg/g dry weight); 19 As, no Cd, 178 Cu, 15 Pb, and 650 Zn (all mg/g dry weight); or 19 
As, 0.26 Cd, 174 Cu, 15 Pb, and 648 Zn (all mg/g dry weight).  Survival was not affected for either species 
by any combination of water or diet.  Growth of brown trout was reduced in the groups receiving the diets 
with higher metals concentration and by exposure to metal-containing water from day 26 onward in the 
test.  In rainbow trout, no effects were seen on growth at day 18, but by day 53, growth was reduced in fish 
exposed to higher metal concentrations in diet or water.  However, the rainbow trout exposed to diets with 
higher metals concentrations had similar growth patterns regardless of whether they were also exposed to 
metals-containing water.  Also, the growth of the rainbow trout exposed to treated water and the diet with 
low metal concentrations recovered by day 88 and were no longer significantly different from fish in 
untreated water. 
 
Draves and Fox 1998 
In a reach of the Montreal River in northern Ontario contaminated from gold mine tailings, water 
concentrations were significantly higher for Cu, Cd, and Pb, but not for Zn.  Juvenile yellow perch (Perca 
flavescens), a benthic feeding species, had significantly less food in their stomachs in the contaminated 
reach than perch in an uncontaminated reach.  However, body weights of juvenile perch did not differ 
between the contaminated and uncontaminated reaches.  Within the contaminated reach, Cu body burdens 
were significantly negatively correlated with body weight.  Concentrations of Cu in Chironomidae, 
Hemiptera, Cladocera, Odonata, and Amphipoda were compared between reaches.  Concentrations in 
Chironomidae, Hemiptera, Cladocera, and Amphipoda were greater in the contaminated reach, but Cu 
concentrations were greater in Odonata in the uncontaminated reach. 
 
Sublethal Effects 
Folmar 1976 
Rainbow trout (Oncorhynchus mykiss) fry showed strong avoidance to copper (CuSO4∙5H2O) at 
concentrations of 0.0001 to 0.01 ppm in the laboratory. 
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Folmar 1978 
Mayfly nymphs (Ephemerella walkeri) showed strong avoidance to copper (CuSO4∙5H2O) at a 
concentration of 0.1 ppm but not 0.001 or 0.01 ppm in the laboratory. 
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Acrolein Ecological Aquatic Toxicity Studies 
 

Test 
Scientific 

Name 
Common 

Name 
 

Category 
Test 

Result 
Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

24-hr Aquatic 
Plant 
Toxicity—
Photosynthesis 
inhibition 
(N.R.) 

Enteromorpha 
intestinalis 

Algae Freshwater 
Algae 

EC50 1.8 ppm 
(N.R.) 

N.A. N.R. N.R. WHO 1991 

24-hr Aquatic 
Plant 
Toxicity—
Photosynthesis 
inhibition 
(N.R.) 

Cladophora 
glomerata 

Algae Freshwater 
Algae 

EC50 1.0 ppm 
(N.R.) 

N.A. N.R. N.R. WHO 1991 

24-hr Aquatic 
Plant 
Toxicity—
Photosynthesis 
inhibition 
(N.R.) 

Anabaena Algae Freshwater 
Algae 

EC50 0.69 
ppm 

(N.R.) 

N.A. N.R. N.R. WHO 1991 

5-day Aquatic 
Plant Toxicity 
(95.03%) 

Selenastrum 
capricornutum 

Green Algae Freshwater 
Algae 

EC50 0.05 
ppm 

(0.045-
0.055) 

N.A. N.R. 0.03 
ppm 

EPA 
Pesticide 
Ecotoxicity 
Database 

5-day Aquatic 
Plant Toxicity 
(95.03%) 

Anabaena 
flos-aquae 

Bluegreen 
Algae 

Freshwater 
Algae 

EC50 0.036 
ppm 

(0.036-
0.040) 

N.A. 3.6 0.012 
ppm 

EPA 
Pesticide 
Ecotoxicity 
Database 

5-day Aquatic 
Plant Toxicity 
(95.03%) 

Navicula 
pelliculosa 

Diatom Freshwater 
Algae 

EC50 0.047 
ppm 

(0.043-
0.052) 

N.A. N.R. 0.025 
ppm 

EPA 
Pesticide 
Ecotoxicity 
Database 

14-day 
Aquatic Plant 
Toxicity 
(95.03%) 

Lemna gibba Duckweed Aquatic 
Plant 

EC50 0.075 
ppm 

(0.067-
0.083) 

N.A. 3.5 N.R. EPA 
Pesticide 
Ecotoxicity 
Database 

96-hr Acute 
Aquatic 
Toxicity 
(N.R.) 

Xenopus 
laevis 

African 
Clawed 
Frog, 
tadpoles 

Amphibian LC50 0.007 
ppm 

(0.006-
0.008) 

N.A. N.R. N.R. Eisler 1994 

Acute Oral 
Toxicity 
(N.R.) 

Mus sp. Mouse Mammal LD50 28 
mg/kg 
(N.R.) 

Very 
Highly 
Toxic 

N.A. N.R. Eisler 1994 

Acute Oral 
Toxicity 
(N.R.) 

N.R. Mouse Mammal LD50 18 
mg/kg 
(N.R.) 

Very 
Highly 
Toxic 

N.A. N.R. U.S. EPA 
2003 

Acute Oral 
Toxicity 
(N.R.) 

Wistar Laboratory 
Rat 

Mammal LD50 46 
mg/kg 
(39-56) 

Very 
Highly 
Toxic 

N.A. N.R. WHO 1991 
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Test 

Scientific 
Name 

Common 
Name 

 
Category 

Test 
Result 

Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

Acute Oral 
Toxicity 
(N.R.) 

Sprague-
Dawley 

Laboratory 
Rat 

Mammal LD50 29 
mg/kg 
(N.R.) 

Very 
Highly 
Toxic 

N.A. N.R. U.S. EPA 
2003 

Acute Oral 
Toxicity 
(97%) 

N.R. Laboratory 
Rat 

Mammal LD50 10.3 
mg/kg 
(males) 

11.8 
mg/kg 

(females) 
(N.R.) 

Very 
Highly 
Toxic 

N.A. N.R. U.S. EPA 
2003 

10-minute 
Acute 
Inhalation 
Toxicity 
(N.R.) 

Wistar Laboratory 
Rat 

Mammal LD50 750 
mg/m3 

(N.R.) 

Highly 
Toxic 

N.A. N.R. WHO 1991 

30-minute 
Acute 
Inhalation 
Toxicity 
(N.R.) 

Sprague-
Dawley 

Laboratory 
Rat 

Mammal LD50 95-217 
mg/m3 

(N.R.) 

Very 
Highly 
Toxic 

N.A. N.R. WHO 1991 

1-hour Acute 
Inhalation 
Toxicity 
(N.R.) 

Sprague-
Dawley 

Laboratory 
Rat 

Mammal LD50 65 
mg/m3 

(60-68) 

Very 
Highly 
Toxic 

N.A. N.R. WHO 1991 

4-hour Acute 
Inhalation 
Toxicity 
(N.R.) 

Sprague-
Dawley 

Laboratory 
Rat 

Mammal LD50 20.8 
mg/m3 

(17.5-
24.8) 

Very 
Highly 
Toxic 

N.A. N.R. WHO 1991 

24-hr 
Drinking 
Water 
Toxicity 
(N.R.) 

Bos sp. Cow Mammal LD50 N.R. N.A.c N.A. 60 
ppm 

Eisler 1994 

Acute Dermal 
Toxicity 
(N.R.) 

New Zealand 
White 

Rabbit Mammal LD50 231 
mg/kg 
(N.R.) 

N.A.c N.A. 60 
ppm 

U.S. EPA 
2003 

Acute Oral 
Toxicity 
(92%) 

Colinus 
virginianus 

Northern 
Bobwhite 

Bird LD50 19 
mg/kg 
(16-22) 

Highly 
Toxic 

N.A. N.R. EPA 
Pesticide 
Ecotoxicity 
Database 

Acute Oral 
Toxicity 
(92%) 

Anas 
platyrhynchos 

Mallard Bird LD50 9.1 
mg/kg 
(6.3-
13.1) 

Very 
Highly 
Toxic 

N.A. N.R. Eisler 1994; 
EPA 
Pesticide 
Ecotoxicity 
Database 

Acute Oral 
Toxicity 
(95.09%) 

Anas 
platyrhynchos 

Mallard Bird LD50 28 
mg/kg 
(18-38) 

Highly 
Toxic 

N.A. < 14.7 
mg/kg 

EPA 
Pesticide 
Ecotoxicity 
Database 
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Test 

Scientific 
Name 

Common 
Name 

 
Category 

Test 
Result 

Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

Acute 
Inhalation 
Toxicity 
(N.R.) 

Gallus sp. Domestic 
Chicken 

Bird LOEC 50 mg/L 
(N.A.) 

N.A. N.A. < 50 
mg/L 

Eisler 1994 

Acute Oral 
Toxicity 
(N.R.) 

Phasianus 
colchicus 

Ring-necked 
Pheasant 

Bird LD50 > 100 
mg/kg 
(N.R.) 

Moderately 
Toxic 

N.A. N.R. WHO 1991 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Daphnia 
magna  

Water flea Freshwater 
Crustacea 

LC50 0.057 
ppm 

(17.6-
32.6) 

Very 
Highly 
Toxic 

N.R. N.R. WHO 1991 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Daphnia 
magna  

Water flea Freshwater 
Crustacea 

LC50 0.083 
ppm 

(17.6-
32.6) 

Very 
Highly 
Toxic 

N.R. N.R. WHO 1991 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Daphnia 
magna  

Water flea Freshwater 
Crustacea 

EC50 0.093 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.A. WHO 1991 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Daphnia 
magna  

Water flea Freshwater 
Crustacea 

EC50 0.051 
ppm 

(0.043-
0.062) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Daphnia 
magna  

Water flea Freshwater 
Crustacea 

LC50 0.057-
0.080 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

Freshwater 
Acute 
Toxicity 
(N.R.) 

Daphnia 
magna  

Water flea Freshwater 
Crustacea 

MATC 17-34 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

Freshwater 
Acute 
Toxicity 
(96.4%) 

Daphnia 
magna  

Water flea Freshwater 
Crustacea 

LC50 < 0.031 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. Turner and 
Erickson 
2003 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Physa sp. Snail Freshwater 
Mollusk 

100% 
mortality 

25 ppm 
(N.R.) 

N.A. N.R. N.R. Eisler 1994 
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Test 

Scientific 
Name 

Common 
Name 

 
Category 

Test 
Result 

Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Bulinus 
truncatus 

Snail Freshwater 
Mollusk 

100% 
mortality 

20-25 
ppm 

(N.R.) 

N.A. N.R. N.R. WHO 1991 

3-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Biomphalaria 
glabrata 

Snail eggs Freshwater 
Mollusk 

100% 
mortality 

10 ppm 
(N.R.) 

N.A. N.R. N.R. WHO 1991 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Biomphalaria 
glabrata 

Snail eggs Freshwater 
Mollusk 

10% 
mortality 

1.25 
ppm 

(N.R.) 

N.A. N.R. N.R. WHO 1991 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Biomphalaria 
glabrata 

Snail adults Freshwater 
Mollusk 

98% 
mortality 

10 ppm 
(N.R.) 

N.A. N.R. N.R. WHO 1991 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Biomphalaria 
glabrata 

Snail adults Freshwater 
Mollusk 

35% 
mortality 

2.5 ppm 
(N.R.) 

N.A. N.R. N.R. WHO 1991 

96-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Aplexa 
hypnorum 

Snail  Freshwater 
Mollusk 

< 50% 
mortality 

0.151 
ppm 

(N.R.) 

N.A. N.R. N.R. Eisler 1994 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Australorbis 
glabratus 

Snail adults Freshwater 
Mollusk 

0% 
mortality 

1.250 
ppm 

(N.R.) 

N.A. N.R. N.R. Eisler 1994 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Australorbis 
glabratus 

Snail 
embryos 

Freshwater 
Mollusk 

10% 
mortality 

1.250 
ppm 

(N.R.) 

N.A. N.R. N.R. Eisler 1994 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Australorbis 
glabratus 

Snail adults Freshwater 
Mollusk 

35% 
mortality 

2.500 
ppm 

(N.R.) 

N.A. N.R. N.R. Eisler 1994 
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Test 

Scientific 
Name 

Common 
Name 

 
Category 

Test 
Result 

Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Australorbis 
glabratus 

Snail 
embryos 

Freshwater 
Mollusk 

40% 
mortality 

2.500 
ppm 

(N.R.) 

N.A. N.R. N.R. Eisler 1994 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Australorbis 
glabratus 

Snail adults Freshwater 
Mollusk 

90% 
mortality 

10.000 
ppm 

(N.R.) 

N.A. N.R. N.R. Eisler 1994 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Australorbis 
glabratus 

Snail 
embryos 

Freshwater 
Mollusk 

100% 
mortality 

10.000 
ppm 

(N.R.) 

N.A. N.R. N.R. Eisler 1994 

Freshwater 
Acute 
Toxicity 
(96.4%) 

Lepomis 
macrochirus 

Bluegill 
Sunfish 

Freshwater 
Fish 

LC50 0.022 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. Turner and 
Erickson 
2003 

96-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Lepomis 
macrochirus 

Bluegill 
Sunfish 

Freshwater 
Fish 

LC50 0.09 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. WHO 1991 

96-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Lepomis 
macrochirus 

Bluegill 
Sunfish 

Freshwater 
Fish 

LC5 0.033 
ppm 

(0.027-
0.040) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Lepomis 
macrochirus 

Bluegill 
Sunfish 

Freshwater 
Fish 

LC50 0.079 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

96-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Lepomis 
macrochirus 

Bluegill 
Sunfish 

Freshwater 
Fish 

LC50 0.090-
0.100 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Micropterus 
salmoides 

Largemouth 
Bass 

Freshwater 
Fish 

LC50 0.183 
ppm 

(N.R.) 

Highly 
Toxic 

N.R. N.R. Eisler 1994 

96-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Micropterus 
salmoides 

Largemouth 
Bass 

Freshwater 
Fish 

LC50 0.160 
ppm 

(N.R.) 

Highly 
Toxic 

N.R. N.R. Eisler 1994 
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Test 

Scientific 
Name 

Common 
Name 

 
Category 

Test 
Result 

Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

96-hr 
Freshwater 
Acute 
Toxicity 
(Formulation) 

Micropterus 
salmoides 

Largemouth 
Bass 

Freshwater 
Fish 

LC50 < 0.160 
ppm 

(N.R.) 

Highly 
Toxic 

N.R. N.R. EPA 
Pesticide 
Ecotoxicity 
Database 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Pimephales 
promelas 

Fathead 
Minnow 

Freshwater 
Fish 

LC50 0.150 
ppm 

(N.R.) 

Highly 
Toxic 

N.R. N.R. Eisler 1994 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Pimephales 
promelas 

Fathead 
Minnow 

Freshwater 
Fish 

LC50 0.115 
ppm 

(N.R.) 

Highly 
Toxic 

N.R. N.R. Eisler 1994 

48-hr 
Freshwater 
Acute 
Toxicity 
(Formulation) 

Pimephales 
promelas 

Fathead 
Minnow 

Freshwater 
Fish 

LC50 < 0.115 
ppm 

(N.R.) 

Highly 
Toxic 

N.R. N.R. EPA 
Pesticide 
Ecotoxicity 
Database 

96-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Pimephales 
promelas 

Fathead 
Minnow 

Freshwater 
Fish 

LC50 0.014 
ppm 

(0.008-
0.025) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

Freshwater 
Acute 
Toxicity 
(N.R.) 

Pimephales 
promelas 

Fathead 
Minnow 

Freshwater 
Fish 

MATC 0.011-
0.042 
ppm 

(N.R.) 

N.A. N.R. N.R. Eisler 1994 

144-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Pimephales 
promelas 

Fathead 
Minnow 

Freshwater 
Fish 

LC50 0.084 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. WHO 1991 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Rasbora 
heteromorpha 

Harlequin 
Fish 

Freshwater 
Fish 

LC50 0.06 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. WHO 1991 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Rasbora 
heteromorpha 

Harlequin 
Fish 

Freshwater 
Fish 

LC50 0.130 
ppm 

(N.R.) 

Highly 
Toxic 

N.R. N.R. Eisler 1991 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Leuciscus idus 
melanotus 

Golden Orfe Freshwater 
Fish 

LC50 0.06 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. WHO 1991 
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Test 

Scientific 
Name 

Common 
Name 

 
Category 

Test 
Result 

Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Carassius 
auratus 

Goldfish Freshwater 
Fish 

LC50 < 0.08 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. WHO 1991 

96-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Catostomus 
commersoni 

White 
Sucker 

Freshwater 
Fish 

LC50 0.014 
ppm 

(0.008-
0.025) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Fundulus 
similis 

Longnose 
Killifish 

Freshwater 
Fish 

LC50 0.240 
ppm 

(N.R.) 

Highly 
Toxic 

N.R. N.R. Eisler 1994 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Gambusia 
affinis 

Western 
Mosquitofish 

Freshwater 
Fish 

LC50 0.149 
ppm 

(N.R.) 

Highly 
Toxic 

N.R. N.R. Eisler 1994 

48-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Gambusia 
affinis 

Western 
Mosquitofish 

Freshwater 
Fish 

LC50 0.061 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

Freshwater 
Acute 
Toxicity 
(96.4%.) 

Oncorhynchus 
mykiss 

Rainbow 
Trout 

Freshwater 
Fish 

LC50 < 0.031 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. Turner and 
Erickson 
2003 

96-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Oncorhynchus 
mykiss 

Rainbow 
Trout 

Freshwater 
Fish 

LC50 0.016 
ppm 

(0.014-
0.019) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

96-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Oncorhynchus 
mykiss 

Rainbow 
Trout 

Freshwater 
Fish 

LC50 0.029 
ppm 

(0.022-
0.037) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Oncorhynchus 
tshawytscha 

Chinook 
Salmon 

Freshwater 
Fish 

LC50 0.080 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

96-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Oncorhynchus 
kisutch 

Coho 
Salmon 

Freshwater 
Fish 

LC50 0.068 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. WHO 1991 
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Test 

Scientific 
Name 

Common 
Name 

 
Category 

Test 
Result 

Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

24-hr 
Freshwater 
Acute 
Toxicity 
(N.R.) 

Salmo trutta Brown Trout Freshwater 
Fish 

LC50 0.046 
ppm 
(215-
293) 

Very 
Highly 
Toxic 

N.R. N.R. Eisler 1994 

48-hr Acute 
Toxicology 
(N.R.) 

Tanytarsus 
dissimilis 

Midge Insect < 50% 
mortality 

0.151 
ppm 

(N.R.) 

N.A. N.R. N.R. Eisler 1994 
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Copper Ecological Aquatic Toxicity Studies 
 

Test 
Scientific 

Name 
Common 

Name 
 

Category 
Test 

Result 
Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

Aquatic Plant 
Toxicity – Frond 
Count (CuSO4) 

Lemna minor Duckweed Aquatic 
Plant 

EC50 0.8 ppm 
(0.7 – 
0.9) 

N.A. N.R. N.R. Bishop and 
Perry 1981 

Aquatic Plant 
Toxicity – Dry 
Weight (CuSO4) 

Lemna minor Duckweed Aquatic 
Plant 

EC50 0.8 ppm 
(0.4 – 
1.2) 

N.A. N.R. N.R. Bishop and 
Perry 1981 

Aquatic Plant 
Toxicity – Root 
Length (CuSO4) 

Lemna minor Duckweed Aquatic 
Plant 

EC50 0.6 ppm 
(0.3 – 
0.8) 

N.A. N.R. N.R. Bishop and 
Perry 1981 

Aquatic Plant 
Toxicity – Growth 
Rate (CuSO4) 

Lemna minor Duckweed Aquatic 
Plant 

EC50 1.2 ppm 
(1.1 – 
1.3) 

N.A. N.R. N.R. Bishop and 
Perry 1981 

2-day Contact 
toxicity 
(Copper Sulfate) 

Eisenia fetida Earthworm Oligochaeta LC50 0.00198 
mg/L 
(N.R.) 

N.A. N.R. N.R. Callahan et 
al. 1994 

2-day Contact 
toxicity 
(Copper Chloride 

Eisenia fetida Earthworm Oligochaeta LC50 0.000596 
mg/L 
(N.R.) 

N.A. N.R. N.R. Callahan et 
al. 1994 

2-day Contact 
toxicity 
(Copper Nitrate) 

Eisenia fetida Earthworm Oligochaeta LC50 0.000429 
mg/L 
(N.R.) 

N.A. N.R. N.R. Callahan et 
al. 1994 

2-day Contact 
toxicity 
(Copper Sulfate) 

Eisenia fetida Earthworm Oligochaeta LC50 638 
mg/L 
(N.R.) 

N.A. N.R. N.R. Callahan et 
al. 1994 

14-day Soil 
toxicity 
(Copper Nitrate) 

Eisenia fetida Earthworm Oligochaeta LC50 0.000353 
mg/kg 
(N.R.) 

N.A. N.R. N.R. Callahan et 
al. 1994 

14-day Soil 
toxicity 
(Copper Sulfate) 

Eisenia fetida Earthworm Oligochaeta LC50 0.000522 
mg/kg 
(N.R.) 

N.A. N.R. N.R. Callahan et 
al. 1994 

Freshwater Acute 
Toxicity 
(Cu(NO3)2 ⋅ 3H2O) 

Ceriodaphnia 
dubia 

Ceriodaphnia Freshwater 
Crustacea 

LC50 c. 1.1 
ppm 

(N.R.) 

Moderately 
Toxic 

N.R. c. 0.1 
ppm 

Cowgill and 
Milazzo 
1991 

3-Brood Toxicity 
Test 
(Cu(NO3)2 ⋅ 3H2O) 

Ceriodaphnia 
dubia 

Ceriodaphnia Freshwater 
Crustacea 

LC50 c. 0.2 
ppm 

(N.R.) 

Highly 
Toxic 

N.R. N.R. Cowgill and 
Milazzo 
1991 

Sediment Acute 
Toxicity (CuSO4) 

Chironomus 
tentans 

Midge (2nd 
Instar) 

Aquatic 
Insect  

LC50 
 

1.170 
ppm 

(N.A.) 

N.A. N.A. N.R. Dobbs et al. 
1994 in EPA 
2003 

Filter Paper Acute 
Toxicity (Copper 
Sulfate) 

Eisenia fetida Earthworm Oligochaeta LC50 26.0 
μg/cm2 

(17.1 – 
34.9) 

N.A. N.R. N.R. Edwards and 
Bater 1992 

Artificial Soil 
Acute Toxicity 
(Copper Sulfate) 

Eisenia fetida Earthworm Oligochaeta LC50 1104.9 
ppm 

(727.6 – 
1482.2) 

N.A. N.R. N.R. Edwards and 
Bater 1992 
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Test 

Scientific 
Name 

Common 
Name 

 
Category 

Test 
Result 

Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

Freshwater Acute 
Toxicity (Copper 
Sulfate) 

Anguilla 
rostrata 

American 
Eel 

Freshwater 
Fish 

LC50 3.20 
ppm 

(2.17 – 
13.35) 

Moderately 
Toxic 

N.R. N.R. Hinton and 
Eversole 
1979 

Freshwater Acute 
Toxicity (Copper 
form N.R.) (24 hr 
static) 

Brachionus 
calyciflorus  

Rotifer Freshwater 
Crustacea 

LC50 0.026 ± 
0.0026 
ppm 

(N.R.) 

Very 
Highly 
Toxic 

N.R. N.R. Janssen et 
al. 1994 

Chronic Life Cycle 
(Copper form 
N.R.) 

Brachionus 
calyciflorus  

Rotifer Freshwater 
Crustacea 

LOEC 0.005 
ppm1 

(N.A.) 

N.A. N.A. 0.0025 
ppm 

Janssen et 
al. 1994 

48-hr Freshwater 
Acute Toxicity 
(Cu(NO3)2 ⋅ 3H2O) 

Gambusia 
affinis 

Mosquitofish Freshwater 
Fish 

LC50 0.140 
ppm 

(0.11 – 
0.16) 

Highly 
Toxic 

1.47 N.R. Joshi and 
Rege 1980 

96-hr Freshwater 
Acute Toxicity 
(Cu(NO3)2 ⋅ 3H2O) 

Gambusia 
affinis 

Mosquitofish Freshwater 
Fish 

LC50 0.093 
ppm 

(0.08 – 
0.15) 

Very 
Highly 
Toxic 

1.56 N.R. Joshi and 
Rege 1980 

48-hr Freshwater 
Acute Toxicity 
(CuSO4 ⋅ 5H2O) 

Gambusia 
affinis 

Mosquitofish Freshwater 
Fish 

LC50 0.460 
ppm 

(0.25 – 
0.83) 

Highly 
Toxic 

1.82 N.R. Joshi and 
Rege 1980 

96-hr Freshwater 
Acute Toxicity 
(CuSO4 ⋅ 5H2O) 

Gambusia 
affinis 

Mosquitofish Freshwater 
Fish 

LC50 0.20 
ppm 

(0.11 – 
0.33) 

Highly 
Toxic 

1.70 N.R. Joshi and 
Rege 1980 

96-hr Freshwater 
Acute Toxicity 
(Cutrine 
Formulation) 

Salmo trutta Brown Trout Freshwater 
Fish 
Fingerlings 

LC50 0.198 
ppm 

(0.11 – 
0.33) 

Highly 
Toxic 

1.70 N.R. Simonin and 
Skea 1977 

Sediment Acute 
Toxicity (CuSO4) 

Tubifex 
tubifex 

Tubifex Freshwater 
Worm 

LC50 
(Dry 
wt.) 

> 1000 
ppm 

(N.A.) 

N.A. N.A. 500 
ppm 

Meller et al. 
1998 

Sediment Acute 
Toxicity (CuSO4) 

Limnodrilus 
hoffmeisteri 

Limnodrilus Freshwater 
Worm 

LC50 
(Dry 
wt.) 

516 ppm 
(458 – 
581) 

N.A. N.R. 250 
ppm 

Meller et al. 
1998 

Earthworm 
Reproduction 
(CuCl2 ⋅ H2O) 

Enchytraeus 
crypticus 

Earthworm Terrestrial 
Worm 

EC50 477 ppm 
(345 – 
658) 

N.A. N.R. N.R. Posthuma et 
al. 1997 

Freshwater Acute 
Toxicity (CuCl2) 

Balanus 
amphitrite 

Acorn 
Barnacle 
(nauplii) 

Freshwater 
Crustacea 

LC50 0.480 
ppm 

(0.310 – 
0.740) 

Highly 
Toxic 

N.R. N.R. Sasikumar et 
al. 1995 

Freshwater Acute 
Toxicity (CuCl2) 

Artemia sp. Brine 
Shrimp 

Freshwater 
Crustacea 

LC50 1.280 
ppm 

(1.01 – 
1.560) 

Highly 
Toxic 

N.R. N.R. Sasikumar et 
al. 1995 

 26 
 



APPENDICES 
Fresno Irrigation District Initial Study & Mitigated Negative Declaration 

 

 
Test 

Scientific 
Name 

Common 
Name 

 
Category 

Test 
Result 

Value  
(C.I.) 

Toxicity 
Class 

 
Slope 

 
NOEL 

Information 
Source 

14-day Acute 
Toxicity 
[Cu(NO3)2 · 3H2O] 

Eisenia fetida Earthworm Oligochaeta LC50 683 μg/g 
(570 – 
812) 

N.A. N.R. N.R. Spurgeon et 
al. 1994 

56-day Toxicity 
[Cu(NO3)2 · 3H2O] 

Eisenia fetida Earthworm Oligochaeta LC50 555 μg/g 
(460 – 
678) 

N.A. N.R. 210 
μg/g 

Spurgeon et 
al. 1994 

56-day Cocoon 
Production  
[Cu(NO3)2 · 3H2O] 

Eisenia fetida Earthworm Oligochaeta EC50 53.3 
μg/g 

(32.5 – 
186) 

N.A. N.R. 32 
μg/g 

Spurgeon et 
al. 1994 

1 No criteria for LOEC provided. 
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Appendix C 
(Copper Speciation Graphs from the Biotic Ligand Model) 
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Biotic Ligand Model Copper Speciation Graphs for Varying Water Parameters 
 

In addition to using a hardness-based approach to quantifying copper water quality criteria, the USEPA 
suggests the use of a model, described below, to analyze and/or predict concentration of bioavailable 
copper in the water column. The bioavailability of copper directly influences its toxicity. 
 
In the 2007 revision of Aquatic Life Ambient Freshwater Quality Criteria-Copper (EPA 2007), the USEPA 
recommended the Biotic Ligand Model (BLM) as a more accurate approach for assessing bioavailability 
and toxicity and deriving freshwater quality criteria for copper. The BLM supplements USEPA’s 
previously published recommendation of using the hardness-based estimation and better accounts for the 
reduction in copper bioavailability that results from competitive binding of copper to other molecules in 
the water column. 

 
The BLM was developed to predict copper bioavailability and toxicity to aquatic organisms in relation to 
water quality parameters including pH, hardness, alkalinity, and dissolved organic carbon (DOC). 
According to the BLM, copper bioavailability is strongly influenced by these parameters. The free cupric 
ion (Cu2+) is the primary driver of copper bioavailability and toxicity in aquatic ecosystems (EPA 2007).  
 
In order to derive freshwater quality criterion for copper, the BLM uses ten water quality inputs: 
temperature; pH; dissolved organic carbon (DOC); major cations including calcium (Ca), magnesium 
(Mg), sodium (Na), potassium (K); major anions including sulfate (SO4), chloride (Cl); and alkalinity. 
Copper may be measured for comparison with site-specific criteria, but it is not required as an input to the 
model to determine copper freshwater quality criteria. The BLM-based water quality criterion for copper 
may be more or less stringent than the hardness-based criteria depending on the water quality parameters. 
However, it is a more accurate than hardness-based criteria because it is based on copper bioavailability to 
aquatic species. 

 
The BLM may also be used to predict copper toxicity and speciation in varying water conditions. When 
the model is run in toxicity prediction mode, it predicts the concentration of dissolved copper that produces 
a particular endpoint (e.g. NOAEL, LOAEL, or LC50) for the selected aquatic species. When run in 
speciation prediction mode, the model can determine the various forms (e.g. CuCO3, Cu2+, copper bound to 
DOC) and concentrations of copper in the water when known copper concentration in water is input in the 
model.  
 
Using the Biotic Ligand Model in copper speciation prediction mode, a total of 27 graphs have been 
generated to illustrate how variations in water quality parameters including pH, hardness, alkalinity, and 
dissolved organic carbon (DOC) influence the concentration of bioavailable Cu2+. See the tables and 
graphs below. Generally, an increase in one or more of the four water parameters lowers the concentration 
of the Cu2+ species, thereby lowering the bioavailability of copper. 
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Graph 
# 

Dissolved 
Organic 
Carbon pH 

Alkalinity & 
Hardness  

(mg/L) (unitless) (mg CaCO3/L) 
1 2 7 50 
2 2 8 50 
3 2 9 50 
4 2 7 100 
5 2 8 100 
6 2 9 100 
7 2 7 200 
8 2 8 200 
9 2 9 200 

10 4 7 50 
11 4 8 50 
12 4 9 50 
13 4 7 100 
14 4 8 100 
15 4 9 100 
16 4 7 200 
17 4 8 200 
18 4 9 200 
19 6 7 50 
20 6 8 50 
21 6 9 50 
22 6 7 100 
23 6 8 100 
24 6 9 100 
25 6 7 200 
26 6 8 200 
27 6 9 200 
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Notes:

(3) DOC is the dissolved organic carbon content capable of complexing with copper cations, rendering 
them non-bioavailable. The humic acid content of the DOC was assumed to be 10%.

(1) Hardness and Alkalinity are both expressed as CaCO3 and are assumed equal.
(2) "Other Insoluble Copper Species" is the copper not accounted for by "Free Cupric Ion"  and "DOC 
Bound Copper" species. It exists as various copper-ligands and/or copper salts, including but not 
limited to: CuCO3, CuHCO3+, and Cu(OH)2.
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Notes:

(3) DOC is the dissolved organic carbon content capable of complexing with copper cations, rendering 
them non-bioavailable. The humic acid content of the DOC was assumed to be 10%.

(1) Hardness and Alkalinity are both expressed as CaCO3 and are assumed equal.
(2) "Other Insoluble Copper Species" is the copper not accounted for by "Free Cupric Ion"  and "DOC 
Bound Copper" species. It exists as various copper-ligands and/or copper salts, including but not 
limited to: CuCO3, CuHCO3+, and Cu(OH)2.
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Notes:
(1) Hardness and Alkalinity are both expressed as CaCO3 and are assumed equal.
(2) "Other Insoluble Copper Species" is the copper not accounted for by "Free Cupric Ion"  and "DOC 
Bound Copper" species. It exists as various copper-ligands and/or copper salts, including but not 
limited to: CuCO3, CuHCO3+, and Cu(OH)2.
(3) DOC is the dissolved organic carbon content capable of complexing with copper cations, rendering 
them non-bioavailable. The humic acid content of the DOC was assumed to be 10%.
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Notes:
(1) Hardness and Alkalinity are both expressed as CaCO3 and are assumed equal.
(2) "Other Insoluble Copper Species" is the copper not accounted for by "Free Cupric Ion"  and "DOC 
Bound Copper" species. It exists as various copper-ligands and/or copper salts, including but not 
limited to: CuCO3, CuHCO3+, and Cu(OH)2.
(3) DOC is the dissolved organic carbon content capable of complexing with copper cations, rendering 
them non-bioavailable. The humic acid content of the DOC was assumed to be 10%.
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Notes:
(1) Hardness and Alkalinity are both expressed as CaCO3 and are assumed equal.
(2) "Other Insoluble Copper Species" is the copper not accounted for by "Free Cupric Ion"  and "DOC 
Bound Copper" species. It exists as various copper-ligands and/or copper salts, including but not 
limited to: CuCO3, CuHCO3+, and Cu(OH)2.
(3) DOC is the dissolved organic carbon content capable of complexing with copper cations, rendering 
them non-bioavailable. Dissolved organic carbon was modeled with 10% humic acid content.
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Notes:
(1) Hardness and Alkalinity are both expressed as CaCO3 and are assumed equal.

(2) "Other Insoluble Copper Species" is the copper not accounted for by "Free Cupric Ion"  and "DOC 
Bound Copper" species. It exists as various copper-ligands and/or copper salts, including but not 
limited to: CuCO3, CuHCO3+, and Cu(OH)2.
(3) DOC is the dissolved organic carbon content capable of complexing with copper cations, rendering 
them non-bioavailable. Dissolved organic carbon was modeled with 10% humic acid content.
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Notes:
(1) Hardness and Alkalinity are both expressed as CaCO3 and are assumed equal.
(2) "Other Insoluble Copper Species" is the copper not accounted for by "Free Cupric Ion"  and "DOC 
Bound Copper" species. It exists as various copper-ligands and/or copper salts, including but not 
limited to: CuCO3, CuHCO3+, and Cu(OH)2.
(3) DOC is the dissolved organic carbon content capable of complexing with copper cations, rendering 
them non-bioavailable. Dissolved organic carbon was modeled with 10% humic acid content.
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Notes:
(1) Hardness and Alkalinity are both expressed as CaCO3 and are assumed equal.

(2) "Other Insoluble Copper Species" is the copper not accounted for by "Free Cupric Ion"  and "DOC 
Bound Copper" species. It exists as various copper-ligands and/or copper salts, including but not 
limited to: CuCO3, CuHCO3+, and Cu(OH)2.
(3) DOC is the dissolved organic carbon content capable of complexing with copper cations, rendering 
them non-bioavailable. Dissolved organic carbon was modeled with 10% humic acid content.
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Notes:
(1) Hardness and Alkalinity are both expressed as CaCO3 and are assumed equal.
(2) "Other Insoluble Copper Species" is the copper not accounted for by "Free Cupric Ion"  and "DOC 
Bound Copper" species. It exists as various copper-ligands and/or copper salts, including but not 
limited to: CuCO3, CuHCO3+, and Cu(OH)2.
(3) DOC is the dissolved organic carbon content capable of complexing with copper cations, rendering 
them non-bioavailable. Dissolved organic carbon was modeled with 10% humic acid content.
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Notes:
(1) Hardness and Alkalinity are both expressed as CaCO3 and are assumed equal.
(2) "Other Insoluble Copper Species" is the copper not accounted for by "Free Cupric Ion"  and "DOC 
Bound Copper" species. It exists as various copper-ligands and/or copper salts, including but not 
limited to: CuCO3, CuHCO3+, and Cu(OH)2.
(3) DOC is the dissolved organic carbon content capable of complexing with copper cations, rendering 
them non-bioavailable. Dissolved organic carbon was modeled with 10% humic acid content.
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Appendix D 
(DPR PCA Recommendation Form) 
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R evrs€d I 22 Cd b t nol'nal'on ro rcs ore {'grnal lanquage lo Speol'c L'lslrucr o.s .6nr.ol algae n rrigalon con€y3nce sysle.rs
1.31.2Cr06 Borddu, slorage and d'sposat. Ftords seplc sysr6ms-{nangos and add(rons (Bordeaux) are indL€red

50 LBS. NET WETGHT (22.7 KTLOS)

COPPER SULFATE CRYSTALS

ACTIVE

OTHER

cAS #7758-99-8
COPPER AS METALLIC NOT LESS THAN 25%

See back panel for specific pesticidal use directions.

Also for non-pesticidal uses of copper sulfate including but not limited to:
. For Non-Peslicidal Manufacturing and Industrial Uses.
. For manufacturing, repackaging, formulation of algaecides and tungicides.
. For use as foot baths to conlrol hoof rot in catlle
. For use in preparing Eordeaux mixture.
. For use as a trace mineral for mixing in animal feeds at levels in accord wilh good feeding and feed

manuf acturing praclices.
. For use as a fertilizer trace mineral for plant groMh and used in accord with recommended agronomic

practices.
(NOTET Forlhe states of Wsconsjn, California, Oregon and Washington fertilizer recommendalions and

information. refer to back oanel.)

When this product is used as a feed or fertilizer ingredientl
Guaranteed Analysisr Copper (Cu) = 25.00/0 Derjved from Copper Sulfate

KEEP OUT OF REACH OF CHILDREN
DANGER . PELIGRO

Si usted no entiende la etiqueta, busque a alguien para que se la explique a usted en detalle.
(lf you do not understand the label, find someone to explain it to Vou in detail.)

FIRST AID

lf on skin or
clothing:

Take off contaminaled clothing.
Rinse skin immediately with plenty of water for 15-20 minutes.
Call a poison control center or doctor for trealment advice.

lf inhaledr ldove Oerson lo fresh air.
lf person is not breathing, call 911 or an ambulance, then give artificial respiration,
preferably by mouth to moulh, if possible.
Call a poison control center or doclor for further trealment advice.

lfin eyes: Hold eye open and rinse slow4y and gently with water for 15-20 minutes.
Remove contact lenses, it present, after lhe llrsl 5 minules, then
continue to dnse eye.
Call a ooison conirol cenler or doclor for treaimenl advice

lf swallowed: Call poison control center or doclor immediately for treatment advice.
Have person sip a glass ofwater if able to swallow.
Do not induce vomiting unless told to do so by the poison conlrol
center or doctor.
Oo not give anything by moulh lo an unconscious peBon

Noles: Have the producl container or labelwilh you when calling a poison
conkol center or doctor, or going for treatment.
In lhe event of a medical emergency, you may also conlact the Nalional Pesticide
Information Center at 1-800-858-7378.

This producl manufactured for
CHEM ONE LTD,
HOUSTON, TEXAS 77040-6519
TEL. (713) 896-9966

EPA REG. NO, 56576-1
EPA EST. NO. 52117.MX.001

CHEM ONE LTD. .



PRECAUTIONARY STATEMENTS
HAZARDS TO HUI\iIANS AND DOMESTIC ANIMALS

DANGER. PELIGRO
CORROSIVE: Causes eye damage and irritation to the skin and mucous membranes. Harmfui or fatal if swallowed. Do
not get in eyes, on skin or on clothing. Do not breathe dust or spray mist. May cause skin sensitizalion reactions to
certain individuals.

PERSONAL PROTECTIVE EOUIPMENT
Applicators and other handlers must wear: Long-sleeved shirt and long pants, chemical-resistant gloves made of any
waierproof material. shoes plus socks. and protective eye\ €ar. Some materials that are chemical-resistant to this product
are listed below. lf you want more options, follow the instructions for calegory A on an EPA chemical resistance category
selection chart. Discard clothing and other absorbenl malerials lhat have been drenched or heavily contaminated with
lhis product's concenlrate. Do not reuse them. Follow manutaclurer's instructions for cleaning/maintaining PPE. lf no
such inslructions for washables, use delergent and hot water, Keep and wash PPE separately from other laundry.

This product is toxic to fish. Direct application of Copper Sulfate lo water may cause a signiticant reduclion in populations
of aquatic invertebrates, olants and fish. Do not treat more than one-half of lake or pond at one time in order to avoid
depletion of oxygen from decaying vegetation. Allow 1 to 2 weeks between lreatments for oxygen levels to recover. Trout
and olher species oftish may be killed at applicalion rales recommended on this label, especially in sofr or acid waters.
However, fish loxicity generally decreases when the hardness of water increases. Do not contaminate water by cleaning
of equipment or disposal of wastes. Consult your local State Fish and Game Agency before applying this product to
public walers. Permits may be required before treating such waters.

STORAGE AND DISPOSAL
PROHIBITIONSi Oo not contaminate water, food orfeed by storage ordisposal. Open burning and dumping is prohibited.
Do nol re-use empty container.
STORAGEi Keep pesticide in original container- Oo not put concentrate or dilutions of concentrate in food or drink
containers.
PESTICIDE DISPOSAL: Peslicade wastes are acutely haza.dous. lmproper disposal of excess pesticide, spray mixture,
or rinsate is a violalion of Federal law. lf these wastes cannot be disposed of by use according to label instructions,
contact your State Pesticide or Environmental Control Agency, or the Hazardous Waste representative at the nearest EPA
Regional Office for guidance.
CONTAINER DISPOSAL: Complelely empty bag into application equipment. Then dispose of empty bag in a sanitary
landfill or by incineration, or if allowed by state and local authorities, by burning. lfburned, stay outofsmoke.
lf Plaslic Container: Triple rinse (or equivalent). Then offer lor recycling or reconditioning, or puncture and dispose ot in a
sanitary landtill, or by incineration, or, ifallowed by slate and local authorilies, by buming- lf burned. stay out of smoke.

STORAGE AND DISPOSAL
Do not conlaminale water, food or feed by storcge or disposal.
STORAGE: Store in original container and place in a locked storage area.
PESTICIDE DISPOSALT Call your local solid wasle agency (or 1-800-CLEANUP o. equivalent organization) for disposal
instructions. Unless olherwlse instructed, place in the trash. Never pour unused producl down the drain or on the ground.
CONTAINER DISPOSALi Do not reuse this container. Do not rinse unless required for recvclinq. Place in trash.

DIRECTIONS FOR USE
It is a violation of Federal Law to use this producl in a manner inconsistent Wth its labeling.
Do not apply this product in a way that will contact workers or other persons, eilher directly or through drifl. Only
protected handlers may be in the area during application- For requirements specilic lo your State or Tribe, consult the
agency responsible for pestacide regulations-

AGRICULTURAL USE REQUIREMENTS
Use lhis product only in accordance with its labeling and with lhe Worker Protection Standard, 40 CFR part 170. This
slandard conlains requirements for the protection of agricultural workers on farms, forests, nursedes, and greenhouses,
and handlers of agricultural pesticides- lt contains requirements for training, decontamination, notifcation, and emergency
assistance. lt also contains specific instructions and exceptions pertaining to the stalements on this label about personal
pfotective equipment (PPE), and rest cted-entry inteNal. The requiremenls in this box only apply to uses of this product
that are covered by lhe Worker Protection Standard.

Do not enter or allow worker entry into lreated areas during the restricted entry interval (REl) of 24 hours.

PPE requifed for early enlry to treated areas that is permilted under the Worker Protection Standard and that involves
contacl with anything that has been treated, such as plants, soil, or water, is: Coveralls, chemical-resistant gloves made
of any waterproof material (such as polyvinyl chloride, nitrile rubber, or butyl rubber), shoes plus socks, and protective

USER SAFETY RECOMMENDATIONS
Users should: Wash hands before ealing, drinking, chewing gum, using tobacco or using the toilet. Remove clothing
immediately if pesticide gets inside. Then wash thoroughly and pul on clean clothing Remove PPE immediately affer
handling this product. Wash the outside ofgloves before removing. As soon as possible, wash lhoroughly and change

NON.AGRICULTURAL USE REOUIREMENTS
The requirements in this box apply to uses ofthis product thal are NOT within the scope ot the Worker Proleclion
Standard for agdcultural peslicides (40 CFR Part 170). The WPS applies when this product is used to produce
agdculluaal plants on farms, forests, nurseries, or greenhouses.
Applicators and other handlers who handle this pesticide for any use NOT covered by the Worker Protection Standard
(40 CFR Part 170) must weari long-sleeved shirt, chemical-resistant gloves made of any waterproof material (such as

nitrile rubber, of butyl rubber), shoes olus socks, and



GENERAL INSTRUCTIONS FOR USE
Water hardness, temperature of the water, lhe type and amount of vegetation to be controlled, and the amounl of water
flow are lo be considered in using Copper Sulfate to control algae. Begin treatment soon after plant groMh has sta(ed. lf
treatmenl is delayed until a large amount of algae is present, larger quantilies of Copper Sulfate will be requifed. Algal
groMh is difficult to control wilh Coppe. Sulfate when water temperatures are low or when the water conditions are hard
waler. Large. quantilies of Copper Sulfate will be required to kill and control algae in water which is flowing than in a body
of slagnant walel. lf possible, curtail lhe flow of water before ttealment and hold dormant for approximalely three days
after treatment or untillhe algae have begun to die. When preparing a Copper Sutfate solution in water, the mixing
conlainer should be made of plastic or glassi or, a painted, enameled, or copper lined melal container. lt ts usually best to
lreat algae on a sunny day when the heavy mals of fllamenlous algae are mosl likely to be floating on the surface where il
can be sprayed directly. lf there is some doubl about the concentration to apply, it is generally best to slart wth a lowel
concentraiion and to increase this concenkation until the algae are kiled.

Treatment of algae can result in orygen loss from decomposition of dead algae. This loss can cause lish suflocation.
Therefore, to minimize lhis hazard, lreal one{hird to one-hall ot the water area in a single operation and wait 10 to 14
days in between treatments. Begin lrealments along the shore and proceed outward in bands to allow fish to move into
unlreated water. NOTEi lf treated water is lo be used as a source of ootable water. the metallic copper aesidual musl not
exc€ed 1 ppm (4 ppm copper sulfate pentahydrate).
CALCULATIONS FOR THE AMOUNT OF WATER IIUPOUNDED AND FOR THE AMOUNT OF COPPER SULFATE TO
BEUSED: Calculate water volume as follows: (1) Obtain surface area by measuring ofregutarshaped ponds or
mapping ol irregular ponds or by reference to previously recorded engineering data or maps. {2) Calculate average depth
by sounding in a regular pattern and taking lhe mean oflhese readings or by reference lo previously obtained data. (3)
lvlultiply surface area in feet by average depth jn teet to oblain cubic feet of water volume. (4) Multjply surface area in
acres by ave.age depth in feet lo obtain tolal acre-feet of water volume.
CALCULATE WEIGHT OF WATER TO BE TREATED AS FOLLOWST (1) Muttipty votume in cubic feet by 62.44 to
obtain total pounds of watef, or (2) Multiply volume in acte leetby 2,720,000 to oblain pounds ol waler.
CALCULATIONS OF ACTIVE INGREOIENT TO BE ADDEO: To calculaie the amount of Copper Sulfate Penlahydrale
needed to achieve the recommended concentration, multiply the weight ofwaler by lhe recommended concentration of
Copper Sulfate. Since recommended concenlrations are normally given ln parts per miltion (ppm), it wilt lirst be
necessary to convert the value in parts per million lo a decimal equivalenl. Fof example, 2 ppm is the same as 0.000002
when used in lhis calculation. Therefore, to calculate lhe amount ol Copper Sulfate Pentahydrale to treat 1 acreJoot of
water with 2 ppm Coppef Sulfate, the calculalion woutd be as fo ows:

0.000002 X 2,720,000 = 5.44 lbs. Copper Sulfate Pentahydrate
CALCULATION OF WATER FLOW lN DITCHES, STREAIiIS, ANO IRRIGATION SYSTEMS: The amount of water ftow
in cubic feel per second is found bv means of a weir or other measurino device.

SPECIFIC INSTRUC;IONS
SEWER TREATMENT - ROOT DESTROYER'
ROOT CONTROL GENERAL INFORMATION: Planl roois can penetrate lhrough small cracks and poorly sealed joinls of
seller lines. lf nol conlrolled, these small roots will continue to grow larger in number causing breakage, reduced flow,
and eventually, flow stoppage. Coppef sulfate has been known to be an effective means to control rools in residenlial and
commercrat sewers,
COMMERCIAL, INSTITUTIONAL, ANO MUNICIPAL SEWERS:
ROOTCONTROL lN SEWERS: As a preventive measure, apply into each junctjon or terminal manhole 2 pounds of
Copper Sulfate Crystals every 6 to 12 months. At time of reduced flow (some waler flow is essenlial), add copper sulfate.
lf iow has not completely stopped, but has a reduced flow due to rool masses, add Copper Sulfaie Crystals in lhe next
manhole above the reduced flow area. For complete stoppage, penetrale the mass with a rod to enable some flow before
trealment.
ROOT CONTROL lN STORM DRAINS: Apply \,vhen water flow is light. lf no waier flow, as in dry weather, use a hose to
produce a flow. Apply 2 pounds Copper Sulfate Crystals per drain per year. lt may be necessary to repeat trealments 3
to 4 tames, al 2 week intervals, if drains become nearly plugged.
SEWERPUMPSAND FORCEMAINS: At the storage well inlet, place aclothbag containing 2 pounds ofCopper Sulfate
Crystals. Repeat as necessary.
RESIOENTIAL OR HOUSEHOLD SEWER SYSTEMS:
When a reduced water flow is llrst noliced, and root groMh is thought to be the cause, treat with Copper Sulfate Crystals.
ll is imporlant not to wait until a stoppage occuls because some waler flow is necessary to move the Copper Sulfate
Crystals to the area of root groMh. Usually, wilhin 3 to 4 weeks, after rools have accumulated sufficienl copper sulfale,
the rools will die and began to decay and water flow should increase. As the rools regrow, follow-up treatments wrth
copper sulfate will be required. Applications may be made each year in the spring after plant growth begins, during late
summer oa early fall, or any lime a reduced water llow, thought lo be caused by rooi gro\rth, occurs.
Apply 2-6 pounds Copper Sulfate Crystals two limes a year lo household sewe.s. Add Copper Sulfate Crystals to sewer
line by pouring about % pound increments into lhe loilet bowl nearest the sewer line and flush, repeat this process unlil
recommended dose has been added, of rcmove cleanoul plug and pour enlire recommended quantity directly into lhe
sev€r line. Replace the plug and flush the toilel several times.
ROOT CONTROL IN SEPTIC TANK AND LEACH LINES AND LEACH LtNE PIPES:
SEPTIC TANKS - The majority ofthe copper sulfate will settle in the septic tank itself and little will pass inlo the leach
lines. To lreat leach line pipes, add 2 to 6 pounds of Copper Sulfate Crystals to the distribution box localed betlveen the
seplic lank and the leach lines. To achieve eftective root control in the leach lines it is necessary to transfer Copper
Sulfate Crystals from the septic tank to the leach lines. A cteanout ptug opening may need to be insta ed if the
dislribution box does not have an opening leading lo the leach lines.
rNOTE: Do not apply Copper Sulfate Crystals through sink or tub drains as it will corrode the metal drains.
*NOTE: Copper sulfate added lo an active 300 gallon septic lank at 2, 4 and 6 pounds per treatment will lemporarily
reduce bacterial action, but it will return to normal approximately 15 days after treatment. Trees and shrubbery growing
near a lreated line normally are not affected due to only a small podion oftheir roots being in conlact with the copper
sulfate. The copper sulfate kills only lhose roots insjde the leach line.
'NOTE: Do not use as a sewer addrlive where prohibited by Stale law. State law prohjbits the use oflhis product in
sewage systems in the Stale of Connecticui. Not for sale or use in the California counties of Alameda, Contra Costa,
llalin, Napa, San Francisco, San I\rateo, Santa Clara, Solano, and Sonoma for root control in sewers. Nol for sale or use
an septic systems in the State of Florida.



TO COI{TROL ALGAE AND THE POTOMOGETON POND WEEOS, LEAFY ANO SAGO, tN tRRtGAION SySTEtriS:
Once the amounl of Copper Sulfate required fortreating ditches or streams has been catculated, use a continuous
application method, selecting proper equipment to supply Copper Sulfate granular crystals as foltows:
FOR ALGAE CONTROL - Begin continuous addition application of granular Copper Sulfate when water is frst turned
into the system and continue throughout the irrigation system, applying 0.1 to 0.2 lbs per cubic ft per second per day.
FOR LEAFY AND SAGO POND WEED CONIROL - Use the same continuous feeder, applying 1.6 to 2.4 pounds
Copper Sulfate Pentahydrate per cubic foot per second per day. NOTE: For best control of leafy and sago pond weed, it
is essential lo begin Copper Sulfale addilions when waler is firsi turned inlo lhe system or dilch to be treated and to
conlinue throughout the irrigation system. Copper Sulfate becomes less effective as ihe alkalinity increases. lts
effectiveness is significantly reduced when the bicarbonate alkalinity exceeds 150 ppm. Should Copper Sutfate fail to
conlrol pond weeds satisfactorily, it may be necessary to treat lhe ditch with eithe. a suitable approved herbicide or use a
mechanical means lo remove excess growth. In eather case, resume Copper Sulfate addition as soon as possible.
TO CONTROL ALGAE lN IMPOUNDED WATERS, LAKES, PONDS AND RESERVOIRS: There are severat methods
by which to apply Copper Sultate to impounded water. Probably lhe most satisfactory and simplest method is to dissolve
the Copper Sulfate crystals in water and to spray this water over lhe body of water from a boat. A small pump mounted in
the boal can easily be used for this purpose. Fine crystals may be broadcast direclly on the water surface from a propedy
equipped boat. A specially equipped air blower can be used to discharge fine crystals at a specilic rate over lhe surface
ofthe water. Vvhen using this method, the direction ofthe wind is an important factor. Do not use this method unless
completely familiar with this type of application. \Mere the situation permits, Copper Sulfate may be applied under the
water by dragging burlap bags containing Copper Sulfate. The crystals are placed in budap bags and dragged through
lhe water by means of a boat. Begin treatment along the shoreline and proceed oulward until one{hird to one-halt of the
total area has been treated. Care should be taken that the course of the boat is such as to cause even distribution of the
chemical. In large lakes, it is customary for the boal to tmvel in parallel lines about 20 to 100 feet apart. Continue
dragging the burlap bags over the trealed area until lhe minimum dosage is achieved and all crystats have been
dissolved. Large or medium size crystals that dissolve slowly should be used with this method.
Copper Sulfate can be applied to impounded waters by injecting a copper sulfate solution in water via a piping system.
CONTROL OF ALGAE AND BACTERIAL ODOR lN SEWAGE LAGOONS AND PITS (Excopt Callfornla):
Application rates may vary depending on amounts of organic maller in effluent stream or retention ponds. Use 2 lbs. of
Copper Sulfate Crystals in 60,000 gals. (8,000 cu. ft.) of efiluenl to yield I ppm of dissolved copper. Dosage levets may
vary depending upon organic load. Other Organic Sludgesr Copper Sulfate Cryslal solution musl be ihoroughly mixed
with sludge. Dissolve 2 lbs. in 1-2 gals. of water and apply to each 30,000 gals. of slodge.
Useful formulas for calculaling water volume flow rates: lvlultiply lhe waler volume in cu. ft. times 7.5 to obtain gallons.

Note: 1 C.F.S./Hr. = 27,000 Gals. 1 Acre Foot = 326.000 cals.
TO CONTROL ALGAE lN IRRIGATION CONVEYANCE SYSTEMS USING THE SLUG APPLICATION METHODi Make
an addition (dump) of Copper Sulfate into the irrigation ditch or lateral at 0.25 to 2.0 lbs. per cubic foot per second ofwater
per treatmenl. Repeat on approximate 2-week intervals as required. Depending on water hardness, alkalinity and atgae
concentralion, a dump is usually required every 5 to 30 miles. Effecliveness ofCopper Sulfate decreases as the
bicarbonale alkalinity increases and is significantly reduced when the alkalinity exceeds approximatety 150 ppm as
CaCO3.
TO CONTROL ALGAE lN RICE (Domestlc and Wild) FIELDS: Application should be made when algae have formed on
the soil surface in the flooded lield. Applications arc most effective when made prior to the algae's leaving the soil surface
and rising to the water surface. Apply 10-'15 pounds Copper Sulfate Crystals per acre to the water surface as either
crystals or dissolve in water and make a surface spray. Apply highe. rate in deeper water (6 inches or greater).
TO CONTROL TADPOLE SHRIMP lN RICE FIELDS: Application should be made to the flooded lields anytimethe pest
appears from planling time untilthe seedlings are well rooted and have emerged through the water. Apply 5-10 pounds
Copper Sulfate Cryslals per acre. The use rate per acre should be determined by the water depth and flow. Use lhe
lower rate at minimum flow and water depth and the higher rate when water depth and flow are maximum.

STATE SPECIES BULLETIN NO. I COUNry

CALIFORNIA Solano grass EPAJES-85-13 Solano

TENNESSEE Slackwater
Dartef

EPpJES-85-04 Lavwence

Hancock

Freshwater
Mussels

EPA/ES-85-07 Clalborne
Hawkins
Sullivan

ALABAI\4A Slackwatef
Darter

EPfuES-85-05 Lauderdale
Limestone
l\4adison

VIRGINIA Freshwaler
[,'lussels

EPNES.85,06 Grayson
Smyth
Scott
Washington
Lee

ENDANGERED SPECIES RESTRICTIONSi lt is a violation of Federal Law lo use any peslicide in a manner that rcsults
in the death of an endangered species or adverse modificalion oflheif habitat The use ofthis product may pose a
hazard to certain Federally designated endangered species known to occur in speciflc areas wilhin the above counties.
*-PLEASE NOTE*' Before using this product in the above counlies you must obtain the EPA Bulletin specific to your
area. This Bulletin idenlifies areas within these counlies lvhere the use of this pesticide is prohibiled, unless specified
olherwise. The EPA Eulletin is available from either youf Counly Agricultural Extensaon Agent, the Endangered Species
Specialisl in your Stale Wldlife Agency Headquarters, or the appropriate Regional Otfice of the U.S. Fish and Wldlife
Service. THIS BULLETIN MUST BE REVIEWED PRIOR TO PESTICIDE USE.



COPPER SULFATE REQUIRED FOR TREATi'ENT OF DIFFERENT GENERA OF ALGAE
The genera of algae lisled below are commonly found in waters of the United States. Use the lower recommended rale in
sofr waters (less than 50 ppm methyl orange alkalinity) and the higher concentration in hard waters (above 50 ppm
alkalinily). Always consult State Fish and came Agency before applying ihis product to municipat waters.

ORGANISM yllo%ppm" %to 1 ppm' 't to 1% ppm, i%to2 ppm,
Cyanophyceae Anabaena Cylindrospermum Nostoc Calothrix(Blue-green) Anacystis Oscillatoria Phormidium Symptoca

Aphanizomenon Pleclonema
Gloeotrichia
Gomphosphaeria
potycystis
Pn" 'l,ri.

Chlorophyceae
(Green)

Closlerium Bolryococcus Chlorella Ankistrodesmus
Hydrodictyon Cladophora Crucigenia Chara
Sprrogyra Coelastrum Desmidium Nitella
Ufothrix D.apa.naldia colenkinia Scenedesmus

Enteromorpha Oocyslis
Gloeocystis Palmella
Microspora Pithophora
Tribonema Stauraskum
Zygnema Tetraedron

Dialomaceae
(Diatoms)

Aste.ionella Gomphonema Achnanthes
Fragilaria Nitzschia Cymbella
Melosira Stephanodiscus Neidium
Navicula Synedra

Tabellaria

Protozoa Dinobryon Ceratium Chlamydomonas Eudorina
(Flagellates) Synura Cryptomonas Hawmatococcus pandorina

Uroglena Euglena Peridinium
Volvox clenodinium

Mallomonas

'y,-% ppm=.67 -1.3lbs/acreft .1-1%ppm=26-3.9 lbs/acre ft.
'% - 1 ppm= 1.3-2.6 lbs/acre fr. ' 1% - 2 ppm = 3.9 - 5.32 tbs/acre ft

SCHISTOSOME.INFECTED FRESH WATER SNAILS
For recreational lakes, reservoirs, and ponds, 5.32 -13.3 lbs/acre-ft Copper Sutfate Crystats (i.e., 2-5 ppm copper sutfate),
is usually sufiicienl for treatment of Schislosome-infected fresh water snails- Use surface area in acres multiplied by
average depth in feet to dete.mine water volume and application rate. Apply only along shoreline swmming areas and/or
to infected snail beds on a calm sunny day when water temp is at least 60"F. Nol allowing swimming for at least 12 hrs
lollowing treaiment is recommended. lf thls lower dosage is nol suflicient, up to 32 ppm copper sultate, i.e., 87 lbs/acfe (=
2 lbs/1000 sq ft) bottom surface area can be applied. Noi allowing swimming fof 48 hrs is recommended. Using eithe.
dosage, a seconcl application may be made ifnecessary, 1 0 to 14 days later. DO NOT make more than two applacations
a season. Broadcast application using boat, aircraft. or hand equipped with power or hand seeder or underwater
dispensef. Do not exceed 1 ppm copper (4 ppm Copper Sulfate) in polable water systems. Ihis labeling musl be in the
possession of the user at the time of pesticide appljcalion. NOTE i In the Stato of New York -For use in recreational
lakes, reservoirs and ponds ONLY in areas where infected snail beds have been idenlified. Apply medium grade crystals
by hand broadcast method of application only. This producl is a restricted use pesticide in New York Slate. Pesticide
applicator certification or a special use permit is required for sale, possession, or use. Each individual kealment must be
approved by the Depaftment of Environrnenlal Conservalion. Therefore, you must contacl the Pesticide Conlrol Specialist
at the appropriate regional office ofthe Departmenl 30 days in advance of the proposed treatment.

FOOT BATHS FOR CATTLE
Foot baths of Copper Sulfate Crystals can be used as an aid in the treatment of hoof rot in cattle. Prior to treatment, a
veteinarian should be consulted to conllrm presence of hoof rot. Animals mav be walked throuoh a foot bath of 2% {add 2
lbs copper sulfale lo 11.8 gals water) lo 5% iadd 5 lbs copper sutfate to 1 1 4 gals water) aqueo-us sotutron lvrlh an
lmmersion lime of 5 lo 20 min twice daily for a period of time as prescribed by a veterinarian. Keep foot baths clean during
treatment period. Do not allow canle to drink from foot baths as copper sulfate is highly toxic. Follow instructions under
Storage and Disposalwhen solutions are dlscarded at end of treatment period.



Crop

Pounds per Acre

Sands Loams.silts.clavs Oroanic

Bdct" Band BdcP Eand BdcP Band

Lettuce, onion,
Spinach
Carot, cauliflower,
celery, alfalfa, clover,
corn, oat, radish, sudan
grass, wheat
Asparagus, barley,
beans, beel, bfoccoli,
mant, pea, potato, rye,

10

0

2

1

0

12

8

0

3

2

0 0

3

2

Wlsconsln State CoDDerfertilizer recommendalions' Washington, Oregon, and
California Fertillzer Use

Information received by the
Washington State Dept. of
Agriculture regarding the
components in this product is

available on the internet at
http://aqr.wa.soy lnformation
regarding the contents and
levels of metals in this product
is available at the Oregon Dept
of Agriculture intemet site:
http://oda.state.or.us/ferti lizer

'Recommendalions are for inorganic sources of copper. Copper chelates can also be used
at 1/6 of the rates recommended above. Do not applycopper unless a deficiency has been
verifed by plant analysis. bBdcl 

= broadcast

BORDEAUX SPMY MIXTURE

Understanding Bordeaux Formulalionsi lf the Bordeaux mixlure inslructions read 10- 10-100, the first figure indicales the
number of lbs of Copper Sulfate Crystals. The second figure is the lbs of hydrated spray lime and the third ligure is the
gallons ofwalerlo be used. Useasafull coverage spraylo point of runoff.

PrepaEtion of Bordeaux Spray Mixturei Fill a tank 1/4 tull wilh water- Then, with agitator running, mix in Copper Sutfate
Crystals through a copper, bronze, slainless sleel or plastic screen. Add water so the tank is 3/4 tull. Mix in the hydrated
spray lime through the screen and finish filling the tank wilh waler.

CROP USE RECOMMENDATIONS

Almond, Aprlcot, Poach, Nectarlno: Shot Hole Fungus - Prepare a 10,10-100 Eordeaux and apply as a dormant spray
in late fall or eariy spring.

Almond, Aprlcot, Cherry, Peach, Necladne, Plum, Prung: Brown Rot Blossom Bllght - Prepare a 10-10-100
Bordeaux and apply when buds begin to swell.

Apple: Firebllght- l\,4ix 5 lbs ofCopper Sulfate Crystals in 100 gals of water and spray uniformly to lhe point of runoff.
Apply in dormant only at silver tip stage. After silver lip, severe burn will occur on any exposed green tissue. Do not mix
lime to make a Bordeaux spray for this trealment.

Bluebordos: Bacl.dal Cankor- Prepare and apply an 8-8-'100 Bordeaux mixture in lhe fall before heavy rains begin and
again 4 weeks later.

Bulbs (Easter Lily, Tulip, Gladiolus)r Botrytis Blight- Prepare a 10-10-100 Bordeaux mixture and appty a9I fotiar
spray to 1 acre. Apply for thorough covemge beginning at lhe firsl sign ofdisease and repeat as needed to control
disease at 3 to 10 day inlervals. Llse lhe shorler intervals during periods offrequent rains orwhen severe dlsease
conditions persisl. Avoid sprayjust before flower cutting season if residues are a problem.

Canoborlos: For leaf and cane spot and Psoudomonas blight, prepare and apply an 8-8-100 Bordeaux mixture in the
fall before heavy rains begin and again 4 weeks later.

Cheny (Sweet): Doad Bud, BactorlalCankei (Pseudomonas Syilngag) - Prcpare a 12-12-100 Bordeaux. Applyat
leaffall and again in late wintef before buds begin to swell. In wet cool Northwest U.S. winlers, a third spray may be
needed betlveen above sprays.

Cherry (Sour): Lsaf Spot - Prepare a 10- 10-100 Bordeaux. Apply as a full coverage spray after pelal fall or as
recommended by the Staie Exlension Service.

CITRUS

( OTE: Adding foliar nutritionals to spray mixtures containing Copper Sulfate Crystals or olher products and applying to
citrus during the posl-bloom period when young fruil is presenl may result in spray burn.)

Bacterlal Blast - Prepare a 10-10-100 Bordeaux spray and apply a spray in late Octobef to early November or befofe
fall rains begin. Make a complete coverage spray using 10 to 25 gals pef mature tree.

Lemon, Orange, Grapetruie Phytophthora Brown Rot - Prepare a 3-4.5100 Bordeaux mixture only where there is no
history of copper iniury or use a 3-2-6-100 (Zinc Sulfate-Copper Sulfate Crystals-Hydrated Lime-Gallons of water)
Bordeaux mixture. Spray 6 gals on skirt of kee 3 to 4 ft high and 2 lo 4 gals on trunk and ground under tree. lf P.
hibemalis is present, use 10 to 25 gals to completely cover each tree. Apply in Novembe. or Decemberjust before or
after first rain. In severe brown rot season, apply second applicalion in January or February.



Lemon, Orango, Gnpsfrult Septoria Frult, Leaf Spot;Contral Calito.nia - Brown Rot, Ztnc, Coppor Deflctonctgs -
Prepare a 3-2'6-100 Bordeaux mixture (Zinc Sulfate-Copper Sulfate Crystals'Hydrated Lime callons ofwater) and use 1O
lo 25 gals to completely cover each tree Apply in October, November or Dec€mber before orjust after firsl rain.

Grapo: Downy Mlldew - Prepare and apply a 2-6- 1OO Bordeaux spray beginning when downy mitdew is detected.
Repeal as needed to achieve and majnlain conlrol. This mixlure and its use will exhibit some ohytotoxicity on most
vanet|es.

Grapo (Dormant): Powdsry Mildsw - Apply in spring before bud-swell and before any green lissue is present. Use 4 lo
8 lbs of Copper Suifale Cryslals per 100 gals of water. Apply in a high volume spray oI 3OO gats waler per acre. Djrect
spray t0 lhoroughly wet the dormant vine, especially the bark of lhe trunk, head or cordons.

Ollvo: Ollvo Leaf Spot (Psacock spot), Otlvo Knol- Prepare a 1O-10-1OO Bordeaux and appty up lo 5OO gals per acre.
Apply in autumn before heavy winter rains lo prevent peacock spot. In wel winters, a repeat spray may be needed in mid-
winter. In areas with less than 10 inches ofannual rainfall, a 5-5"100 Bordeaux applied in up to 500 gals per acre may be
used. To help prolect against olive knot, apply a 10-10-100 Bordeaux before heavy rains and again in the spring. lnjury
may occur in areas of less than 10 inches of rainfall.

Poach: Leal Curl- Prepare a 10-10-'100 Bordeaux and apply at leaf fallor as a dormant spray in lale fall or early sp ng
belore buds begin to swell.

Potatoes: To onhance vins-kill and supprgss tats bllght, appty 'lO tbs. per acre in 10 to 1OO gals ofwater (ground
equipment) or in 5 to 10 gals (aerial equipment) wilh Diquat at vine-kill to enhance vine desiccation and suppress late
blight. Additional applications can be made with Diquat if needed to within 7 days of harvest. Copper Sulfate Crystals
may be applied alone until harvest to suppress lale blight. NOTE: This product can be mixed with Diqual for use on
potaloes in accordance with the most restrictive of label limitations and precautions. No label dosage rates should be
excee0eo.

Walnut6: Waln ut Bllght - Apply 15lbs with 10lbs of limein 100gatsof waler. l\4ake application in early pre-bloom
before catkin blooms are showing (10-20% pistilaie) before or after rain. Use only if Bordeaux mixture has been shown to
be non-phytotoxic in your area. lf desired, add one-half gal summer oil emulsion per 100 gals of water. NOTE: Addition
ot summer oil emulsion to pre-bloom and ea.ly bloom sprays may resutt in ptanl injur,.

GENERAL CHEMIGATION INSTRUCTIONS

Apply this product only through one of more of the lollowing lypes of syslems: sprinkler including center pivot, lateral
move, end tow, side (wheel) roll, traveler, big gun, solid set, or hand move irrigation system(s). Oo not appty this produci
lhrough any other type of inigation system. Crop injury, lack of effectiveness, or illegal pesticide residues in the crop can
resull from nonuniform distribution of treated waler. ll you have questions about c2libration, you should contact State
Extension Service specialists, equipment manufaclurcrs or olher experts. Do not connect an inigation sysiem (including
greenhouse syslems) used for pesticide application to a public water syslem unless the pesticide label-prescribed safety
devices for public water syslems are in place. A person knowledgeable oflhe chemigation system and .esponsible for ils
operation or under lhe supervision ofthe responsible person, shall shut the system down and make necessary
adjustments should the need arise.

Postang of areas to be chemigated is required when 1) any part of a treated area is within 300 feet of sensitive areas such
as residential area, labor camps, businesses, day care centers, hospitals, in-patienl clinics, nursing homes or any public
areas such as schools, parks, playgrounds, or other public facilities not including public roads, or 2) when the chemigated
area is open to the public such as golf courses or retail greenhoirses Posling musl conform to the following requirements.
Trealed areas shall be posted wilh signs ai all usual points ofentry and along likely routes of approach from the listed
sensitive areas. \Men lhere are no usual poinls of enlry, slgns must be posted in the corners of the lreated areas and in
any olher localion affording maximum visibility to sensilive areas. The printed side oflhe sign should face away from the
trealed area towards the sensilive area. The signs shall be prinled in English. Signs must be posted prior to applicalion
and must rcmain posted untilfoliage has dried and soil surtace water has disappeared. Signs may remain in place
indellnitely as long as they are composed of materials to prevent deterioration and maintain legibility for the duration ot the
posting period. At the top of the sign shall be the words "KEEP OUT", followed by an oclagonal stop sign symbot at least B
inches in diameter containing lhe word "STOP". Below lhe symbol shall be the words "PESTICIDES lN IRRIGATION
WATER". All words shall consist of letters at least 2 % inches lall, and all letters and lhe symbol shall be a cotor that
sharply contrasts with their immediate background. This sign is in addition to any sign posted io comply wilh the Worker
Protection Standard.

CHEMIGATION SYSTEMS CONNECTED TO PUBLIC WATER SYSTEMS:

Public water system means a system for the provision to lhe public of piped water for human consumption if such system
has at least 15 seNice connectons or regularly serves an average of at least 25 individuals daily at least 60 days out of
the year. Chemigation syslems connecled to public water systems must contain a functional, reduced-pressure zone.
backflow preventer (RPZ) or the functional equivalent in the water supply line upstream ffom the point of pesticide
introduction. As an option to the RPZ, the water from the publicwater system should be dischafged into ihe reservoir tank
prior to pesticide introduction. There shall be a complele physical break (air gap) between the flow outlet end of the fill
pipe and lhe top or overflow rim of the reservoir tank ofat leasl lwice the inside diameter ofthe fill pipe. The pestjcide
injection pipeline must contain a functional, aulomatic, quick-closing check valve to prevent lhe flow of fluid back toward
lhe inieclion pump. The pesticide injeclion pipeline must contain a funclional, normally closed, solenoid-operated valve
located on the inlake side of the injection pump and connected to lhe system interlock 1o prevent fluid from being
withdrawn from the supply tank when the irrigation system is either automatically or manua y shui down.
See Treatment Inslruclions. below

SPRINKLER CHEMIGATION:

The syslem must contain functional interlocking conlrols to automatically shut otf the pesticide injection pump when lhe
waler pump motor stops, or in cases Mere there is no waler pump, when lhe water pressure decreases to the point
where pesticide dislribulion is adversely alfected. Systems musl use a metering pump, such as a positive displacement



injeclion pump (e.9., diaphragm pump) effectively designed and conslructed of materials that are compatible with
pesticides and capable of being fitted with a system interlock. The system must contain a functional check valve, vacuum
relief valve, and low pressure drain apptoximately located on the irrigation pipeline to prevent water source conlamination
from backflow. The pesticide injection pipeline must contain a funclional, automatic, quick-closing check valve to prevent
the flow offluid back toward the injection pump- This pipeline must also contain a tunctional, normally closed, sotenoid-
operated valve located on the intake side ofthe injection pump and connected to the system interlock to prevent fuid from
being withdrawn from the supply tank when the irrigation system is either automatically or manually shut down. The
system must contain functional interlocking controls to automatically shut ofithe pesticide injection pump when the water
pump motor stops. The inigation line or water pump must anclude a functional pressure switch which will stop the water
pump motorwhen the r,!€ter pressure decreases to the point where peslicide distribution is adversely affected- Systems
must use a metedng pump, such as a positive displacement injection plmp (e.9., diaphragm pump) effectively designed
and constructed of materials that are compatible with pesticides and capable of being fitted with a system intedock.

TREATMENT INSTRUCTIONS:

Do not apply when wind speed favors ddft beyond the area inlended for trealment. When mixing, Ull nurse lank halffutl
wilh waier. Add Copper Sulfate Crystals slovrly to tank while hydraulic or mechanacal agitation is operating and continue
filling with water. Slickers, spreaders, insecticides, nutrienis, etc. should be added last. lf compatibility is in question, use
the compatibility jar test before mixing a whole tank. Because of the wide variety of possible combinations which can be
encountered, observe all cautions and limitations on the label of all products used in mixtu.es. Copper Sulfate Crystals
should be added through a traveling irrigation syslem continuously or at the last 30 minutes of solid set or hand moved
ir.igalion systems. Agitalion is recommended.

NOTICE: CHEM ONE LTD. warrants that this product in ils unopened package conforms to the chemical description on
the label. THERE ARE NO OTHER WARRANTIES EXPRESS OR IMPLIED. INCLUDING A WARRANry OF FITNESS
FOR A PARTICULAR PURPOSE. This warranty does not extend to the handling or use ofthis product contrary to label
instructions or under abnormal conditions or under conditions not reasonably foreseeable to seller and buyer assumes all
risk of any such use.

CHEM ONE LTD.
8017 Pinemont Drive, Suite '100

HOUSTON, TEXAS 77040-6519
TELi (713) 896-9966

ENVIRONI\4ENTALLY HAZARDOUS SUBSTANCES
soltD, N.o.s. (cuPRrc SULFATE) uN3077, RQ



Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: Cl-l2lA

* * * Section I - Chemical Product and Comnanv Identification * * *
Chemical Name: Copper Sulfate Pentahydrate
Product [Jse: F'or Commercial Use
Synonyms: Copper Sulfate Crystals, Blue Copper,
Fine 100, Fine 30,20. Small, Mediunr, Large, t'CC
Supplier Information
Chem One Ltd. (lmporter ofrecord)
8017 Pinemonr Drive, Suite 100
Houston, Texas 77040-6519

General Comments
NOTE: Emergency telephone numbers are to be

Blue Stone, Blue Vitriol, Copper (ll) sulfate, Cupric Sulfate, Copper Sulf'ate Fine 200,
lV, and Very High Purity

Phone: (713) 896-9966
Fax: (713) 896-7540
Emergency # (800) 424-9300 or (703) 52'7-3887

used only in the event ofchemical emergencies involving a spill, leak, fire. exposure,

* * * Section 2 - Composition / Information on Ingredients * * *
or accident involvins chemicals. All should be directed to cuslonrer servicE.

Component Related Regulatory lnformation
This product may be regulated, have exposure limits or other information identified as the following: Copper (7440-50-8) and
inorganic cornpounds, as Cu, Copper (7440-50-8) dusts and mists, as Cu and Copper fume, Cu.

Component Informfl tion/Information on Non-Hazardous Components
Th is is considered hazardous under 29 CFR 1910.1200 (Hazard Communicatiorr

Imergency Overview
Copper Sulfate Pentahydrate is a blue crystalline or powdered, odorless solid. Potentially fatal ifswallowed. May cause irritation to
the eyes, respiratory system and skin. Fire may produce irritating, corrosive and/or toxic fumes. Firefighters should use tull
protective equipment and clothing.

Hazard Statements
HARMFUL OR FATAL IF SWALLOWED. Can cause irritation ofeyes, skin, respiratory tract and, in extreme cases, burns. Avoid
contact with eyes and skin. Avoid breathing dusts. Wash thoroughly after handling. Keep cotrtainer closed. Use with adequate
ventilation. Keep from contact with clothing and other combustible materials.

Potential Health [ffects: Eyes
Exposure to particulates or solution ofthis product may cause redness and pain. Prolonged contact may cause co0iunclivitis.
ulceration and comeal abnormalitics.

Potential Health Effects: Skin
This product can cause irritation ofthe skin with pain, itching and redness. Severe overexposure can cause skin burns. Prolonged
exposure may cause dennatitis and eczema.

Potential Health Effects: lngestion
Harmfulor fatal if swallowed. May cause gastrointestinal irrilation with symptoms such as nausea, vomiting, and diarrhea.
Ingestiotr may cause degeneration of Iiver, kidney, or renal failure. Persons who survive ingestion may develop granulomatous
lesions ofthe kidney. Ingestion oflarge amounts may lead to convulsions, coma or death.

Potential Health Effects: Inhalation
May irritate the nose, throat and respiratory tract. Symptoms can include sore throat, coughing and shortness ofbreath. In severe
cases, ulceration and perforation ofthe nasal septum can occur. lfthis material is heated, inhalation offumes may lead to
development ofmetal fume fever. This is a flu-like illness with symptoms of metallic taste, fever and chills, aches, chest tightness
and cough. Repeated inhalation exposure can cause shrinking ofthe lining ofthe inner nose.

HMIS Ratings: Health Hazard;2* Fire Hazlrd:0 Physical Hazard: I Personal Protective Equipment: E = chemical goggles,
impervious gloves, dust respirator

Hazard Scale: 0=Minimal I = Slight 2 = Moderate 3=Serious 4=Seyere * =Chronic hazard

cAs # Component Perccnt
7758-99-8 Copper (l I) Sulfate Pentahydrare > <)g

* * * Section 3 -Hazards ldentification * * *

Issue Date: 09/09/98 13:25:58 CLW Pagelofll Revision Date: 02/21101 2:2 | I'M llDF



Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: C1-121A

* * * Section 4 - FirstAid Measures * * *
First Aid; Eyes

ln case ofcontact with eyes, rinse immediately with plenty ofwater for at least 20 minutes. Seek immediate medical attention.
First Aid: Skin

Remove all contaminated clothing. Forskin contact, wash thoroughly with soap and water for at leasl20 minutes. Seek immediale
medical anention ifirritation develops or persists.

First Aid: Ingestion
DO NOT INDUCE VOMITING. Have victim rinse mouth thoroughly with water, ifconscious. Never give anything by mouth toa
victim who is unconscious or having convulsions. Contact a physician or poison control center immediately.

First Aid: lnhalation
Remove source ofcontamination or move victim to fresh air. Apply artificial respiration ifvictim is not breathing. Do not use mouth-
to-mouth method ifvictim ingested or inhaled the substance; induce artificial respiration with the aid ofa pocket mask equipped with a

one-way valve or other proper respiratory medical device. Administer oxygen ifbreathing is difficult. Get immediate medical
attention.

First Aid: Notes to Physician
Provide general supportive measures and treat symptomatically. Basic Treatment: Establish a patent airway. Suction ifnecessary.
Watch for signs ofrespiratory insufficiency and assist ventilations if necessary. Administer oxygen by non-rebreather mask at l0 to
l5 L/minutes. Monitor for shock and treat if necessary. For eye contamination, flush eyes immediately with water. Irrigate each eye
continuously with normal saline during transport. Do not use emetics. For ingestion, rinse mouth and administer 5 ml/kg up to 200
rnL ofwater for dilution ifthe patient can swallow, has a strong gag reflex, and does not drool. Administer aclivated charcoal.
Advanced Treatment: Consider orotracheal or nasotracheal intubation for airway control in the patient who is unconscious. Start an
IV with lactated Ringer's SRP: "To keepopen", minimal flow rate. Watch forsignsoffluid overload. For hypotension with signs of
hypovolemia, administer fluid cautiously. Consider vasopressors ifhypotensive with a normal fluidvolume. Watchforsignsof
fluid overload. Use proparacaine. hydrochloride to assist eye inigation.

*** Section5-Fire Measures * * *

Flash Point; Not flammable
Upper Flammable Linit (UEL): Not applicable
Auto lgnition: Not applicable
Rate of Burning: Not applicable
Ceneral Fire Hazards

Copper Sulfate Pentahydrate is not combustible, but may decompose in the heat ofa fir€ to produce corrosive and/ or toxic fumes.
Hazardous Combustion Products

Sulfur oxides and copper fumes.
Extinguishing Media

Use methods for surrounding fire.
Fire Fighting EquipmenUlnstructions

Firefighters should wear full protective clothing including self-contained breathing apparatus. Runofffrom fire control ordilution
water may be corrosive and/or toxic and cause pollution.

NFPA Ratings: Health:2 Fire:0 Reactivity; I Other:
Hazard Scale: 0=Minimal l=Slipht 2 = Moderate 3=Serious 4=Severe

*** Section 6 - Accidental Release Measures * *!e
Containment Procedures

Stopthe flow ofmaterial, ifthis can be done without risk. Contain the discharged material. Ifsweeping ofa contaminated area is
necessary use a dust suppressant agent, which does not react with product (see Section l0 for incompatibility information).

Clean-Up Procedures
Wear appropriate protective equipment and clothing during clean-up. Shovel the material into waste container. Thoroughly wash the
area after a spill or leak clean-up. Prevent spill rinsate from contamination of storm drains, sewers, soil or groundwater.

Evacuation Procedures
Evacuate the area promptly and keep upwind ofthe spilled material. lsolate the spill area to prevent people from entering. Keep
rraterials which can burn away from spilled material. In case oflarge spills, follow all facility emergency response procedures.

Method Used: Not applicable
Lower Flammable Linit (LEL): Not applicable
Flammability Classilication: Not applicable

Issue Date: 09/09/98 13:25:58 CLW Page2ofll Revision Date: 02/23t03 2t2t pM HDF



Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: Cl-l2lA
Special Procedures

Remove soiled clothing and launder before reuse. Avoid all skin contact with the spilled material. Have emergency equipnrent readily
available.

*** SectionT-Handli and
Handling Procedures

It is a violation ofFederal Law to use this product in a manner inconsistent with its labeling, when used as a pesticide. Do not breathe
dust. Avoid all contact with skin and eyes. Use this product only with adequate ventilation. Wash thoroughly aller handling.

Storage Procedures
Keep in original container in locked storage area. Keep container tightly closed when not in use, Store containers in a cool, dry location,
away from direct sunlight, sources of intense heat, or where freezing is possible. Material should be stored in secondary containers or in a
diked area, as appropriate. Store containers away from incompatible chemicals (see Section 10, Stability and Reactivity). Storage areas
should be made offire-resistant materials. Post waming and "NO SMOKING" signs in storage and use areas, as appropriate. Use
corrosion-resistant structural materials, lighting, and ventilation systems in the storage area. Floors should be sealed to prevent absorption
ofthis material. Have appropriate extinguishing equipment in the storage area (i.e., sprinkler system, portable fire extinguishers).
Empty aontainers may contain residual particulates; therefore, empty containers should be handled with care. Do not cut, grind, weld, or
drill near this container. Never store food, feed, or drinking water in containers that held this product, Keep this material away from
food, drink and animal feed. Inspect all incoming containers before storage! to ensure containers are properly labeled and not damaged.
Do not store this material in open or unlabeled containers. Limit quantity ofmaterial stored. Store in suitable containers that are
corrosion-resistant.

* * * Section 8 - ExDosure Controls / Personal Protection * * *
Exposure Guidelines

A: General Product Information
Follow lhe applicable exposure limits.
B: Component Exposure Limits
The exposure limits given are for Copper & inorganic Compounds, as Cu (7440-50-8), Copper fume as Cu o r Copper dusts
and mists, as Cu.

ACCIH: I mg/mr TWA (dusrs & mists)
0.2 mg/mr TwA (fume)

OSHA: I mg/m' TWA (dusts & mists)
0. I mg/mr TwA (fume)

MOSH: I mg/mr TWA (dusts & mists)
0.t mg/mr TWA (fume)

DFG MAKs I mg/mr TwA Peak, 30 minutes, average value (copper and inorganic copper compounds)
0. t mg/mr TWA Peak, 30 minutes, average value (fume)

Engineering Controls
Use mechanical ventilation such as dilution and local exhaust. Use a corrosion-resistant ventilation system and exhaust dir€ctly to the
outside. Supply ample air replacement. Provide dusl collectors with explosion vents.

PERSONAL PROTECTIVE EQUIPMENT
The folloving information on appropri.tte Personql Protective Equipment is provided to assist employers in complling vith OSHA
regulations found in 29 C FR Subparl I (beginning ar 1910. I 32 ). Please reJbrence applicable regulations an<l standardt for reletanl
detqils.
Personal Protective Equipment: Eyes/Face

Wear safety glasses with side shields (or goggles) and a face shield, ifthis material is made into solution. lfnecessary, refer to U.S.
osHA 29 CFR 19t0. t33.

Personal Protective Equipment: Skin
Wear chemically-impervious gloves, made ofany waterproof material, boots and coveralls to avoid skin contact. [fnecessary, refer to
u.s. osHA 29 cFR 1910.138.

Page3ofll Revision Date: 02123103 2t2l PMHDF



Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate

Appearance: Blue crystals or powder
Physical State: Solid

Vapor Pressure: 20 tofi at22.5 degC

Solubility (H2O): 31.6 g/100 cc (@ 0 deg C)
Softening Point: Not available

MolecularWeight: 249.68

ID: Cl-121A
* * * Section 8 - Exposure Controls / Personal Protection (Continued)* * *

Personal Prot€ctive Equipment; R€spiratory
Ifrespiratory protection is needed, use only protection authorized in the U.S. Federal OSHA Standard (29 CFR 1910.134), applicable
U.S. State regulations. Oxygen levels below 19.504 are considered IDLH by OSHA. In such atmospheres, use ofa full-facepiece
pressure/demand SCBA or a full facepiece, supplied air respirator with auxiliary self-contained air supply is required under OSHA's
Respiratory Protection Standard (1910.134-1998). lfairborne concentrations are above the applicable exposure limits, use NIOSH-
approved respiratory protection. lfairbome concentrations are above the applicable exposure limits, use NlosH-approved respiratory
protection. The following NIOSH Guidelines for Copper dust and mists (as Cu) are presented for further information.
Up to 5 mg/m': Dust and mist respirator.
Up to l0 mglm3: Any dust and mist respirator except single-use and quarter mask respirators or any SAR.
Up to 25 mg/mr: SAR operated in a continuous-flow mode or powered air-purifying respirator with adust and mist filter(s).
Up to 50 mg/mr; Air purifoing, full-facepiece respirator with high-efliciency particulate filter(s), any powered air-purifuing respirator

with tight-fitting facepiece and high-efficiency particulate filter(s) or full-facepiece SCBA, or full-facepiece SAR.
Up to 100 mg/ mr: Positive pressure, full-facepiece SAR.
Emergency or Planned Entry into Unknown Concenrations or IDLH Conditions: Positive pressure, full-facepiece SCBA, or positive

pressure, full-facepiece SAR wilh an auxiliary positive pressure SCBA.
Escape: Full-facepiece respirator with high-efliciency particulare filter(s), or escape-type SCBA.
NOTE: The IDLH concentration for Copper dusts and mists (as Cu) is 100 mg/mr.

Personal Protectiv€ Equipment: General
Have an eyewash fountain and safety shower available in the work area

*** Section 9 - & Chemical
Physical Properties: Additional Information
The data provided in this section are to be used for product safety handling purposes. Please refer to Product Data Sheets, Certificates of
Conformity or Certificates ofAnalysis for chemical and physical data for determinations ofquality and for formulation purposes.

Odor: Odorless
pH: 3.7-4.2 ( l0olo soln.)

Vapor Density: 8.6
Boiling Point: 560 deg C (1040 deg F) [decomposes] Freezing/Melting Point: 150 deg C (302 deg F)

Specific Gravity: 2.28 @ 15.6 degC (HzO = 1)
Particl€ Size: Various
Bulk Density: Not available

ChcmicfllFormula: CuSO4r5H2O

* * * Section 10 - Chemical Stabilitv & Reactivitv Information * * *
Chemical Stability

Copper Sulfate Pentahydrate is hygroscopic, but stable when kept dry, under normal temperature and pressures.
Chemical Stability: Conditions to Avoid

Avoid high temperatures, exposure to air and incompatible materials.
Incompatibility

Copper Sulfate causes hydroxylamine to ignite and the hydrated salt is vigorously reduced. Solutions of sodium hypobromite are
decomposed by powerful catalytic action ofcupric ions, even as impurities. Copper salts, including Copper Sulfate may react to
form explosive acetylides when in contact with acetylene or nitromethane. Contact with reducing agents, can cause a vigorous
reaction, especially in solution. This product can corrode steel and iron. Copper Sulfate Peniahydrate is incompatible with
magnesium, strong bases, alkalines, phosphates, acetylene, hydrazine, and zirconium. Copper Sulfate Pentahydrate can be conosive
to aluminum.

Hazardous Decomposition
Sulfur oxides and Copper oxides.

Hazardous Polymerization
Will not occur.
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: Cl-l2lA

* * * Section ll -T Information * * *
Acute and Chronic Toxicity

A: Ceneral Product Informatiotl
Acute toxicity is largely due to the caustic (alkaline) properties ofthis material. Harmful or fatat if swallowed. Producl is an eye and
skin irritant, and may cause burns. Product is a respiratory tract irritant, and inhalation may cause nose irritation. sore throat.
coughing, and chest tightness and possibly, ulceration and perforation ofthe nasal septum.
Chronic: Long lerm skin overexposure to this product may lead to dermatitis and eczema. Prolonged or repeated eye contact may
cause conjunctivitis and possibly corneal abnormalities. Chronic overexposure to this product may cause liver and kidney damage,
anemia and other blood cell abnormalities.
B: Component Analysis - LDro/LCso
Copper Sulfate Pentahydrate (775E-99-8)
Oral-rat LDro: = 300 mg/kg; lntraperitoneal-Rat LDe: 18,700 mg&g; lntraperitoneal-rat LD$: 20 mg/kg; Subcutaneous-rat LDro: 43
mg/kg; Intnvenous-rat LD5o: 48900 pg^g; Unreponed-rat LD5q: 520 mg/lg; Oral-mouse LD5o: 369 mg^g; Intraperitoneal-Mouse LD5o: 33

mg/kg; Inlraperitoneal-mouse LDe: 7182 pg/kg; Intravenous-mouse LD5e: 23300 pg/kg
B: Component Analysis - TDLo/LDLo
Copper Sulfste Pentahydrate (7758-99-E)
Oral-man LDLo: 857 mg/kg; Oral-Human LDLo: 50 mg/kg: Behavioral: somnolence (general depressed activity); Kidney, Urethra,
Bladder: changes in tubules (including acute renal failure, acute tubular necrosis); Blood: hemonhage; Oral-Human TDLo: I I mg/kg:
Gastrointestinal: gastritis; Gastrointestinal: hypermotility, dianhea, nausea or vomiting; Oral-Human TDLo: 272 mg/kg: liver, kidney,
Blood effects; Oral-Human LDLo: 1088 mg/kg; Oral-child : 150 mg/kg: Kidney, Urethra, Bladder: changes in tubules (including acute
renal failure, acute tubular; necrosis); Blood: other hemolysis with or without anemiat unknown-Man LDLo: 221 mg/kg; Oral-Woman
TDLo: 2400 mg,&giday: Gastrointestinal tract effects; DNA Inhibition-Human: lymphocyt 76 mmol/Li Oral-woman LDLo: 100 mg/kgl
Vascular: Blood pressure lowering not characterized in autonomic section; Liver: hepatitis (hepalocellular necrosis), diffuse; Kidney,
Urethra, Bladder: changes in tubules (including acute renal failure, acute tubular necrosis); Oral-Human LDLo: 143 mg/kg: Pulmonary
system effects, Gastrointestinal tract effects ;Oral-rat TDLo: 915 mg/kg/ I year-inaerminent: Cardiac: changes in coronary arleries; Blood:
changes in serum composition (e.g. TP, bilirubin, cholesterolt Oralrat TDLo: 157 mg/kg/6 weeks-intermittent: Endocrine: changes in
adrenal weight; Nutritional and Cross Metabotic: weight loss or decreased weight gain; Biochemical: Enzyme inhibition, induction, or
change in blood or tissue levels: dehydrogenases; Oral-rat TDLo: 7530 mg/kgi30 days-intermittent: Blood: changes in serum composition
(e.g. TP, bilirubin, cholesterol); Blood: changes in erythrocyte (RBC) count; Biochemical: Enzyme inhibition, induction, or change in blood
or tissue levelsi multiple enryme effecq Oral-rat TDLo: 2 gm/kg2o days-intermittent: Liver: other changes; Biochemical: Enryme
inhibition, induction, or change in blood or tissue levels; phosphatases, Enryme inhibition, induction, or change in blood or tissue levels;
Intrdperitoneal-rat TDLo: 79 | mg/kg/ l8 weeks-intermittent: Nutritional and Gross Metabolic: weight loss or decreased weight gain;
lntraperitoneal-rat TDLo: 7500 pg/kg: female 3 day(s) after conception: Reproductive: Fertility: other measures offertilityl Subcutaneous-
rat TDt : 12768 ttg,&g: male I day(s) pre-mating: Reproductive: Patemal Effects: testes, epididymis, sperm duct; lntratesticular-rat TDLo:
3192 Ug4(g: male I day(s) pre-mating: Reproductive: Patemal Effects: spermatogenesis (incl. genetic material, sperm morphology, rnotility,
and count), testes, epididymis, sperm duct; Oral-mouse TDLo: 3 gm&g/8 weeks-continuous: Blood: changes in spleen; lmmunological
Including Allergic: decrease in cellular immune response, decrease in humoral immune response; Oral-mouse 'fDLo: 2 gm/kg/3 weeks-
continuous: Blood:changes in spleen; lmmunological Including Allergic: decrease in cellular immune response, decrease in humoral
immune response; Subcutaneous-mouse LDLo: 500 trglkg; Subcutan@us-mouse TDL}: 1276E tt\glkgt male 30 day(s) pre-mating:
Reproductive: Patemal Eflects: testes, epididymis, sperm ducq Intravenous-mouse TDLo: 3200 [g,&g: female 8 day(s) after conception:
Reproductive: Effects on Embryo or Fetus: fetotoxicity (except dcath, e.g., stunted fetus), Specific Developmental Abnormalities: Central
Nervous System, cardiovascular (circulatory) systemi Intravenous-mouse TDLo: 1200 !g/kg: female 7 day(s) after conception:
Reproductivc: Fertility: post-implantation mortality (e.g. dead and,/or resorbed implants per lotal number of implants); Oral-Dog, adult
LDLor 60 mg/kg; Intravenous-guinea pig TDLo: 2 mg/kg; Subcutaneous-Guinea Pig, adult LDLo; 62 mg/kg; Oral-Pigeon LDLo: 1000
ng/kg; Oral-Domestic animals (Goat, Sheep) LDLo: 5 mg,&g; Oral-Bird-wild species LDLo: 300 mg,&g; lntravenous-frog LDLo: 25
mg/kg; Parenteral-chicken TDLo: l0 mg/kg: Tumorigenic: equivocal tumorigenic agent by RTECS criteria; Endocrine: tumors; Oral-pig
TDLo: 140 mg/kg: female l- 15 week(s) afler conception, lactating female 4 week(s) post-binh: Reproductive: Ellects on Newbom:
biochemical and metabolic; Intravenous-hamster TDLo: 2130 !g/kg: female 8 day(s) after conception: Reproductive: Fertility: post-
implantation mortality (e.g. dead and./or resorbed implants per toral number of implants), Specific Developmental Abnonnalities: Central
Nervous System, body wall
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: C1-121A

* * * Section ll - Toxico Information (Contin
Carcinogenicity

A: General Product Information
Copper Sulfrt€ Pentahydrate (7758-99-8)
Cyogenetic Analysis- Rat/ast 300 mgikg

B: Component Carcinogenicity
Copper dusts and mists, as Cu (7440-50-8)

EPA; EPA-D (Not Classifiable as to Human Carcinogenicity - inadequate human and animal evidence of
carcinogenicity or no data available)

Epidemiolos/
No information available.

Neurotoxicity
Has not been identified.

Mutagenicity
Human and animal mutation data are available for Copper Sulfate Pentahydrate; these data were obtained during clinical studies on
specific human and animaltissues exposed to high doses ofthis compound.

Teratogenicity
There are no reports of teralogenicity in humans. Animal studies indicate that a deficiency or excess ofcopper in the body can cause
significant harm to developing embryos. The net absorption of copper is limited and toxic levels are unlikely from industrial
exposure.

Other Toxicological Information
Individuals with Wilson's disease are unable to metabolize copper. Thus, persons with pre-existing Wilson's disease may be more

to the effects of

Ecotoxicity
A: General Product lnformation
Harmfulto aquatic life in very low concentrations, Copper Sulfate Pentahyd.ate is toxic to fish and marine organisms when applied
to streams, rivers, ponds or lakes.
B: Ecotoxicity
Copper Sulfate Pentahydrate (7758-99-8)

LC5x(Lepomk uachocilra.r bluegill) wt 1.5 g = 884 mg/L at l8oC, static bioassay (95olo confidence limit 707-1,100 mg/L)
(technicaf material, 100% (about 25% elemental copper); LCso (Leopmis cyanellus,6reen Sunfish) = l.l g, 3,510 pgil at 'C; LC5o
(Pimephales promelas, Fat-head minnow) = 1.2 g,838 y{L at l8'C; LC5s (Crarsius auratus, Goldfish) = 0.9 g, 1380 pgll- at l8'C;
LCto (Crassius qurqtr6, Goldfish) = 0.1-2 .5 mglL1' LCq(EEL) = 0.l-2.5 mg/L; LCt 6(Salno gairdneri,Rainbow trout) = 1.6 g, 135
pgll at f8'C; LC50 (Sa/rno gairdneri, Rainbow trout) 48 hours =0.l4 ppm1, LC5s (Daphnianagza) no time specified = 0.182 mg/L;
LC5e(Salno gairdner,, Rainbow trout) no time specified = 0.17 n.gll,1' LCsa (Leponis machochirus,Blue gill) no time specified =
1.5 g, 884 FglL at l8'C; LC5o (Stripped Bass) 96 hours = I ppm or lower; LCro (Prawn) 48 hours = 0.14; LC5q (Shrimp) 96 houn =
17.0 ppm copper; LC5e (Blue Crab) 96 hours = 28 ppm copper; LC56 (Oyster) 96 hours - 5.8 ppm copper; LCso(Viviparus
bengalersis snail) 96 hours = 0.060 ppm copper (at 32.5'C; 0.066 ppm copper static bioassay); LC5e ( /ivrparus bengalensis snail)
96 hours = 0.09 ppm copper (at 2?.3'C; 0.066 ppm copper static bioassay); LC5o ( fiviparus bengalensis snail) 96 hours = 0.39 ppm
copper (at 20.3"C; 0.066 ppm copper static bioassay)

Environmental Fate
lfreleased to soil, copper sulfate may leach to groundwater, be partly oxidized or bind to humic materials, clay or hydrous oxides of
iron and manganese. In water, itwill bindto carbonates as well ashumic materials, clayand hydrous oxides ofiron and manganese.
Copper is accumulated by plants and animals, but it does not appear to biomagnify from plants to animals. In air, copper aerosols
have a residence time of2 to l0 davs in an and 0.1 to urban areas.

S EPA Waste Number & Descriptions
A; General Product Informstion
This product is a registered pesticide
B! Component Waste Numbers
No EPA Waste Numbers are applicable for this product's components.

*** Section 12 - Ecoloeical Information ***

*** Section 13 - Disposal Considerations ***
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: Cl-121A

* * * Section 13 - I Considerations (Continued) * * *
Disposal lnstructions

All wastes tnust be handled in accordance with local, state and federal regulations. l'his material can be conve ed to a less haiardous
material by weak reducing agents followed by neutralization. Do not reuse empty containers. Do not rinse unless required for
recyclinS. lfpartly lilled, call local solid waste agency or ( I -800-CLEANU P or eq u ivalent organ ization ) tbr disposal instructions.
Never pour unused product down drains or on the ground.

Pesticide Disposal
Pesticide wastes are acutely hazardous. lmproper disposal ofexcess pesticides, spray mixtures, or rinsale is a violation of U.S.
Federal and Canadian Law. lfthese wastes cannot be disposed ofby use, according to product label instruction, contact your U.S.
State, or Canadian Province Pesticide or Environmental Control Asencv. or the hazardous waste reDresentative at the nearest U.S.
EPA Office for

NOTE: The shipping classification information in this section (Section l4) is meant as a guide to the overall classification ol'lhe product.
However, transportation classifications rnay be subject to change with changes in package size. Consult shipper requirenrents under
LM.O.. I.C.A.O. (l.A.T.A.) and 49 CFR to assure regulatory compliance.
US DOT lnformation

Shipping Name: Environmentally Hazardous Substance, solid, n.o.s. (cupric sulfate)
Hazard Class: 9 (Miscellaneous Hazardous Materials)
UN/NA #: UN 3077
Packing Group: lll
Required Label(s): Class 9 (Miscellaneous Hazardous Marerials)
RQ Quantityr l0lbs (4.5,1 kg)[Cupric Sulfate]

Additional Shipping lnformation
Cupric Sulfate is a Severe Marine Pollutant (49 CFR 172.322) and requires the marine pollutant mark fbr vessel transponation.
Because Copper Sulfate is listed as a Severe Marine Pollutant as found in Appendix B to I 72. I 0l and when shipped by vessel, each
inner packag€ which exceeds 500 g (17.6 ounces) will need a marine pollutant marking. UN-cenified package. marked with the Proper
Shipping Name, UN Number will be required when shipped by vessel, when each inner package exceeds 500 g (17.6 ounces).

Limited Quantity Shipments: lnner packagings less than 500 g ( 17.6 ounces) will not need to be in a UN-approved box and will not
need a Marine Pollutant marking. Such shipments need not be marked with the Proper Shipping Name ofthe contents, but shall be
marked with the UN Number (3077) ofthe contents, preceded by the letters "UN", placed within a diamond. Thewidth ofthe Iine
forming the diamond shall beat least2 mm;the number shall be at least 6 mm high. The total weight ofeach outer packaging cannot
exceed 30 kg (66 pounds). For a shipment by air lhe class 9 label will be required.

Domestic Transportation Exceplion
49 CFR 172.504(0(9) Domestic transportation, a Class 9 placard is not required. A bulk packaging containing a Class 9 malerial must
be marked with the appropriate identification nurnber displayed on a Class 9 placard, an orange panel or a white-square-on-point
display configuration as required by subpart D ofthis part. 49 CFR 172(d)(3) allows the use ofthe class 9 placard to replace the marine
pollutant marking for domestic shiprnents_

* * * Section l4 -Transportation lnformation * * *
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: Cl-121A

***Section14-T Information (Continued) * * *
International AirTransport Association (IATA)
For Shipments by Air transport: We classify this product as hazardous (Class 9) when shipped by air because 49 CFR l T3.l 40 (a). "For
the purposes ofthis subchapter, miscellaneous hazardous material (Class 9) means a material which presents a hazard during
transportation, but which does not meet the definition ofany other hazard class. This class includes: (a) Any material which has an
anesthetic, noxious, or other similar property which could cause extreme annoyance or discomfort to a flight crew member so as to
prevent the correct performance ofassigned duties."

Proper Shipping Name; Environmentally hazardous substance, solid, n.o.s. (cupric sulfate)
Hazard Class: 9
UNr UN 3077
Packing Group: lll
Passenger & Cargo Aircraft Packing Instruction: 9l I

Passenger & Cargo Aircr{ft Maximum Net Quantity: No Limit
Limited Quantity Packing Instruction (Passenger & Cargo Aircraft): Y9l I
Limited Quantity Maximum Net Quantity (Passenger & Cargo Aircraft): 30 kg
SpecialProvisions: A97
ERG Code: 9L

lnternational Maritime Organization (l.M,O.) Classification
For shipments via marine vessel transport, the following classification information applies.

Proper Shipping Name; Environmentally hazardous substance, solid, n.o-s. (Cupric sulfate)
Hazard Class: class 9
tiN #: UN3077
Packing Group: lll
Special Provisions: 274, 909, 944
Limited Quantities: 500g.
Packing Instructions: P002, LP02
Packing Provisions: PPl2
IBC Provisions: lBC07
IBC Provisions: 83
EmS: Fire F-A Spill S-B
Stowage and Segregation: Category A

This material is considered a severe marine pollutant by the IMO and shipments ofthe material must carry the marine pollutant mark
Iabel. Referto IMO Amendment 3l-02 ChaDter 2.10.

* * * Section 15 - Information * * *
US Federal Regulations

A: General Product lnformation
Copper Sulfate Pentahydrate (CAS # 7758-99-8) is listed as a Priority and Toxic Pollutant under the Clean Water Act.

B: Component Analysis
This material contains one or more ofthe following chemicals required to be identified under SARA Section 302 (40 CFR 355
Appendix A), SARA Section 313 (40 CFR 372.65) and/or CERCLA (40 CFR 302.4):
Copper Compounds (7440-50-8)

SARA 313: final RQ = 5000 pounds (2270 kg) Note: No reporting ofreleases ofthis substance is required ifthe diameter of
the pieces ofthe solid metal released is equal to or greater than 0.004 inches.

Cupric Sulfate (7758-98-7)
CERCLA: final RQ = l0 pounds (4.54 kg)
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: Cl-l2lA

* + * Section 15 - Informalion (Continued )* *'
US Federal Regulations (continued)
State Regulations

A: General Product Information
California Proposition 65

Copper Sulfate Pentahydrate is not on the California Proposition 65 chenrical lists.
B: Component Analysis - State
The followi on one of more substance lists:

Com ponent cAs # CA FL MA MN NJ PA
Copper 7440-50-8 Yes No Yes No Yes Yes
Copper, furne, dust and mists No Yes No Yes No Yes
Copper Sulfate Pentahydrate '77 58-99-8 No No No No Yes Ycs

Other Regulations
A: General Product Information
When used as a pesticide, the requirements ofthe U.S. Federal lnsecticide, Fungicide and Rodenticide Act (FIFRA), or requiremenrs
under the Canadian Pest Control Act, are applicable.
B: Com

Component cAs # .ISCA
DSL EINECS

Copper Sulfate Pentahydrare 77s8-99-8 Excepted No Yes
Although this compound is not on the TSCA Inventory. it is excepted as a hydrate ofa listed compound, Copper Sult'ate (CAS F 7758-
98-7).per40CFR7l0.4(dX3)and40CFR720.30(hX3). Underthis section ofTSCA, any chernical substance which is ahydrateofa
listed aompound is excepted.
C: Component Analysis - WHMIS IDL
The are identified under the Canadian Hazardous Products Act Incredient Disclosure List:

Component CAS # Minimum Concentration
Copper Sulfate Pentahydrale 77 58-99-8 lDercent

ANSI Labelins (Zl29.l):
DANGER! MAY BE FATAL IF SWALLOWED. CAUSES SKIN AND EYE IRRITAT|ON. IIARMFUL lF INHALED. Keep from
contact with clothing. Do not taste or swallow. Do not get on skin or in eyes. Avoid breathing dusts or particulates. Keep container
closed. Use only with adequate ventilation. Wash thoroughly after handling. Weargloves. goggles, faceshields, suitable body protection,
and NIOSH"approved respiratory protection, as appropriate. FIRST-AlD: In Case ofContamination ofSkin or Clothing: Iake off
contaminated clothing. Rinse skin immediately with plenty ofwater for l5-20 minules. In Case of Contanrination ofEyes: lJold eye
open and rinse slowly and gently with water for l5-20 minutes. Remove contact lenses, if present, after the first 5 minutes, then
continue to rinse eye. Iflnhaled: Move person to fresh air. Ifperson is not breathing, call 91 I or an am bulance, then give artificial
respiration, prel'erably by mouth to nrouth, ifpossible. lflngested: Callpoison control centerordootor imnrediately fbr treatment
advice. Have person sip a glass ofwater ifable to swallow. Do not induce vomiting unless told to do so by the poison control center or
doclor. Do not give anything by mouth to an unconscious person. Call a poison control center or doctor for treatment advice. Have the
product container or label with you when calling a poison control center or doctor, or going for treatment. tn the event ofa medicai
emergency, you may also contact The National Pesticide lnformation Center at l-800-858-7378. lN CASE OF FIRE: Use water fog,
dry chemical, CO2, or "alcohol" foam. INCASEOFSPILL: Absorb spillwith ine( material. Place residue in suitable container.
Consult Material Safety Data Sheet for additional information.

Labeling Information for Pesticide Use of Product:
DANGER! HAZARD TO HUMANS AND DOMDSTIC ANIMALS.

DA^-GER: CORROSIVE: Causes eye damage and irritation to the skin and mucous nrembrane. Harnful or fatal if srvallowed. Do
not get in eyes, on skin or on clothing. Do not br€athe dust or spray mist. May cause skin sensitization reactions ro certain
individuals.
PERSONAL PROTECTIvE EQUIPMENT; Applicators and other handlers must wear long-sleeved shinand long pants, chemical-
resistant gloves, made ofany water-proofmaterial, shoes, plus socks and protective eyewear. Discard clothing and other absorbent
materials that have been drenched or heavily contaminated with this solutions ofthis product. Do not reuse such contaminaled items.
Follow manufacturer's instructions for cleaning and nraintaining PPE. Ifno such instruclions for reusable items exist, wash using detergent
and hot water. Keep and wash PPE separately forother laundry.

of the followi hazardous
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: Cl-121A

+ * * Section 15 - la Information (Contin
US Federal Regulations (continued)
Labeling Information for Pesticide Use of Product (continued):

USER SAFETY RECOMMENDATIONS: Persons using this product should wash hands before eating, drinking, chewing gum, using
tobacco or usingthe toilet. Remove clothing immediately ifcontaminated by the pesticide. Wash contaminated clothing thoroughly and
put on clean clothing. Remove PPE immediately after use with this product. Wash outside ofgloves and other equipment before removing.
Afier removal ofPPE, wash thoroughly and change into clean clothing.
ENVIRONMENTAL HAZARDS: This product is toxic to fish. Direct application ofCopper Sulfate to water may cause a significant
reduction in populations ofaquatic invertebrates, plants and fish. Do not treat more than one-halfoflake or pond at one time in order to
avoid depletion ofoxygen from decaying vegetation. Allow I to 2 weeks between treatments for oxygen levels to recover. Trout and other
species offish may be killed at application rates recommended on this label, especially in sofl or acid waters, However, fish toxicity
generally decreases when the hardness ofthe water increases, Do not contaminate water by cleaning ofequipment ofdisposalofwastes.
Consult local State Fish and Game Agency before applying this product to public waters. Permits may be required before treating such
waters.

STORAGE AND DISPOSAL: PROHIBITIONS: Do not contaminate water, food or feed by storage or disposal. Open buming and
dumping is prohibited. Do not re-use empty containers. Keep pesticide in original container. Do not put concentrate or dilutions of
concentrate in food r drink containers. Pesticide wastes arc acutely hazardous. lmproper disposal of excess pesticide, spray mixture or
rinsate is a violation ofFederal law. lfthese wastes cannot be disposed ofby use, according to label instmctions, contact your State
Pesticide or Environmental Control Agency, or the Hazardous Waste Representative at the nearest EPA Regional Office for guidance.
Completely empty bag ofproduct into application equipment. Dispose of empty bag in a sanitary landfill or by incineration, or if allowed
by State and local authorities, by buming. lfbumed, avoid smoke.

DIRECTIONS FOR USE: It is a violation of Federal Law to use this product inconsistent with its labeling. Do not apply this product in a
way that will contaminate workers or other persons, either directly or through drift. Only protected handlers may be in the area during
application. For requirements specific to your State, consult the agency responsible for your pesticide regulations.

AGRICULTURAL USE REQUIREMENTS: Use this product only in accordance with its labeling and with the Worker Protection
Standard, CFR Part 170. This standard contains requirements for the protection ofagricultural workers on farms, forests, nurseries and
greenhouses, and handlers ofagricultural pesticides. The Standard contains requirements for tle training, decontamination, notification,
and emergency assistance. It also contains specific instructions and exceptions pertaining to the statements on this label about personal
protective equipment (PPE), and restricted-entry interval. These requirements only apply to uses ofthis product that are covered under the
worker Protection Standard. Do not apply this product in a way that will contaminate workers or other persons, either directly or through
drift. Only protected handlers may be in the area during application. Do not allow worker entry into treated areas during the restricted
interval (REI) of24 hours. PPE required for early entry to treated areas that is permitted under the Worker Protection Standard and that
involves contact with anything that has been treated, such as plants, soil or water, is" Coveralls, waterproofgloves, shoes, plus socks and
protective eyewear.

GENERAL USE INSTRUCTIONS: Water hardness, temperature ofthe water, the type and amount ofvegetation to be controlled and
the amount ofwater flow, are to be considered in using Copper Sulfate to control algae. Begin treatment soon after plant groMh has
sta(ed. Iftreatment is delayed until a large amount ofalgae is present, larger quantities ofCopper Sulfate will required. Algal growth is
difficult to controlwith Copper Sulfate when water t€mperatures are low or when water is hard. Larger quantities ofCopper Sulfate will
required to kill and control algae in waterwhich is flowing than in a body ofstagnant water. [fpossible, curtailthe flow ofwater before
treatment and hold dormant until approximately three days after treatment or until the algae have begun to die. When preparing a Copper
Sulfate solution in water, the mixing container should be made ofplastic or glass, or a painted, enameled, or copper-lined metal container.
It is usually best to treat algae on a sunny day when the heavy mats offilamentous algae are most likely to be floating on the surface,
allowing the solution to be sprayed directly on the alga€. Ifthere is some doubt about the concentration to apply, it is generally best to start
with a lower concentration and to increase this concentration until the algae are killed.

ENDANCERED SPECIES RESTRICTION: lt is a violation of Federal Law to use any pesticide in a manner that results in the death of
an endangered species or adverse modification to their habitat. The use ofthis product may pose a hazard to cenain Federally Designated
species known to occur in specific areas. Contact the EPA for infonnation on these areas. Obtain a copy of the EPA Bulletin specific to
your area. This bulletin identifies areas within specific State counties where the use ofthis pesticide is prohibited, unless specified
otherwise. The EPA Bulletin is available from either your County Agricultural Extension Agent, the Endangered Species Specialist inyour
State Wildlife Agency Headquarters, or the appropriate Regional OfIice of the U.S. Fish and Wildlife Service. THIS BULLETIN MUST
BE REVIEWED PRIOR TO PESTICIDE USE,

EPA REG. NO. 56576- EPA EST. NO. 521't7-t\4X-001
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: Cl-121A

*** Section 16 - Other Information ***
Other lnformation

Ch€m One Ltd. ("Chem One") shall no1 be responsible for the use of any information, product, method. or apparatus herein presented
("lnfbrmation"), and you must make your own deternrination as to its suitability and completeness for your own use, lbr the prorection
ofthe environment, and for health and safety purposes. You assunrc thc entire risk of relying on this Information. In no event shall
Chem One be resPonsible for damages ofany nature whatsoever resulting from the use ofthis product or products, or reliance upon
this lnformation. By providing this Inlbrrnation, Chem One neither can nor intends to control the method or manner by which you
use, handle, store, or transport Chem One products. Ifany materials are mentioned that are not Chem One products, appropriate
industrial hygiene and other safety precautions recommended by their manufacturers should be observed. Chem One makes no
representations or wananties, eilher express or implied of merchantability, fitness for a particular purpose or ofany other nature
regarding this infonration, and nothing herein waives any ofChern One's conditions ofsale. This information could include technical
inaccuracies or typographical errors. Chem One may rrake improvenrents and/or changes in the product (s) and/or the program (s)
described in this information at any time. Ifyou have any questions, please contact us at Tel.7l3-896-9966 or E-mail us at
Safetv(Dchenronc.con]. Revision date: 05/3 l/0 |

Key/Legend
EPA = Environnental Protection Agency; TSCA = Toxic Substance Control Act: ACGIH = Anrerican Conference ofCovernmental
Industrial Hygienistsi IARC = Intemational Agency for Research on Cancer; NIOSH = National Institute for Occupational Safety and
Health; NTP = National Toxicology Program; OSHA = Occupational Safety and Health Administration

Contact: Sue Palmer-Koleman, PhD Conlact Phone: (713\ 896-9966
Revision log

07124100 4:24I'M StsP Changed company name, Sect I and 16, liom (i)rpoRrtion ro Ltd_
07127100 2:49 PM SUP Added 'Fine 200. fCC IV. Vcry High purity" lo synonyms, Scclion I

0{i/23l00 l: l5 I,M SEP Added 'Copper Sulfatc Crystals" ro synonyIns. Scction I
05/31/01 9:ll AM llDI'Checked exposure linritsl nradechangcstoScctgloverallrevierv.addSARA3ll/3l2HazRatings.
06/01/01 7:28 AM HDt Added texfto label intbrrnation irom tPA n DDroved t,uoer
07124101 1i3l AM CLJ Add Shipmenls b) Air inli)nnrriun to Scr:tiun i4. Chuged contact to Sue. non-1300 Chcmrrec Num-
09/18/01 I l:34 AM SEP Added Domestic Transportalion Exceplion, Scct l4
l0/05/01 3:30 PM StsP Deleled Alternate Shipping Name, Secl t4
02115102 ll.0l AM: I II)lj Revision ofSARA Chronic I lazard Ralins lo ..Ycs '.
2l2ll02 4:21l'M llDF Added more inlonnrti(,n ln Mcrine PolluteniM.rrL;ngs and Limited Quanlily Shipnrents
223/03: 2:21 pm HDF Addition ofchronic health hazard information. Addition of inhalation hazard information, Section 3. Section
4 expansion of information on Information for Physicians. Up-graded Section l0 Reactivity Information. Up-Dated entire Section
1,1 Transportation lnformation to include IAl A. IMO transDorl information.

This is the end of MSDS # C l-l2lA
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APPENDIX D

Soecimen MAGNACIDE H" Herbicide Label
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BabrP.ftlit Material Safety Data Sheet

Section 7. Chemical Prcduct and Company ldentification
Product Name MAGNACIDEO H HERBICIDE Code XCH

Supplier Baker Petrollte
A Baker Hughes Company
12645 W. Airport Blvd. (Z/478)
P.O. Box 5050
Sugar Land, TX 77487-5050
For Product Informatbn/Msoss Call: 800-231-3606
(8:00 a.m. - 5:0O o.m. cst. Mondav . Fridav\ 281-276-g00

Vers,on 10.0

Material Uses Herbicde EffectivcDate 08/2112009

24 Hour CHEMTREC 8O0-424-93OO (U.S. 24 hourl
Emergcncy BakerPetroliteSOO-231-360G
Nurnb€rs (001)281-276-5400

CANUTEC 613-996€666 (Canada 24 hours)
CHEMTREC Intl 01-703-527-3887 (tnternationat 24 hour)

Print Date 08/2112009

@ a trademark of Baker Hughes, Inc.

..' .. Flanrmability
'.3 

.

4 '' 3 t,xtut tt,ty

Spacifrc si|zad

NatioflaI Firo Protectiorl
Association (U.S.A.)

Hoalttl

Secdon 2. Hazards ldentification
Physical State and State: Liquid., Color: Colorless to light yettow, Odor: Atdehyde tike

app€arance
CERCLA Reporiable
Quantity

Acrolein,0.15 gal. of this product.
Hydroquinone, 4401 gal. ot this product.

Hazard Summary DANGER. May be highly toxic if inhaled.. May cause chronic effects. Flammable liquid. Vapors
can form an ignitable or e4rlosivB mi$ure with air. Can form erplosive mb&.rres at temperatures
at or abo\€ th€ flash point. Vapors can flow along surfaces to a distant ignition source and flash
back. Slatic discharg€s can cause ignition or eplosion when container is not bonded. May be
to:ic bv skln absorDtion. Mav cause skin sensitization (alleroic reaction).

Routes of Exposure Skin {Permeator), Skin (Contact), EVes, Inhalation.

Potential acute hcalth
effects

Eyes May be se\€rely irritrating to lhe eyes. Prolonged contact may cause burns.
Sk/n May be se\€rely irritating to the skin. May cause burns on prolonged contact Skin sensitrzer. May

caus€ allergic skin reactions with repeated eposure. May be toxic if absorbed through the skin.

ltthala!rcr1 May be highly tox,c if inhaled.
/frlleslion Not considered a likely route of e&osure, ho\n€ver, may be toxic if swallowed.

ltil€dical Conditions Exposure to this product may aggravate medical conditions involving the following:
aggravated by cardio\rascular system, respiratory tract, skin/epithelium, eyes.
Exposure

See Toxlcological Information (s6crlon I 1)

Continued on Nant Page
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Additional Hazard
ldontification Remarks

Olerergosure to vapors may be fatal. Inhaia
to be 26 ppm at one hour elposure and at four hour e)eosure to be E.3 ppm. The NtOSn lOlg
(lmmediately Dangerous to Life and Heatth) \ratue is 2 ppm. The primai route of e posure is
inhalation; 

^acute.eposure 
may result in lacrim€tion, tracheobronthitis, pneumonia,'ano runj

injury (at 20 ppm). The row odor detecticn (0-03 - 0.21 ppm) and irritation trrestroto io.2s - o.Eppm) and acutely irritating effects of acrolein usually prevent chronic bxtcity effecb. sltasnesto
the eye may result in blepharoconjunctivitis (btoodshot eyes), lid edema, tibrinous or pustulai
discharge, and deep or longrasting comeal injury. ses seaion 11 tor addifnnar Informatbn.

SecOon 3. Compositioillnformation on lngredients
Name GAS # % by Welsht
Acrolein 107-O2-8 95

See Section 8 for information on permissible e)eosure limils and threshold limit \ralues,

Sec'tion 4. First Aid Megsutps
Eye Contact lmmediately flush the eye(8) continuousty with lukewarm, g€nuy f,owing rr€ter iicr at teast 2O€O

minutes wttlle lolding the eyelid(s) open. cet medical atention immeditteN.
Skin Contact Remove contaminated clothing and shoes immediately. wash affected area with soap and mild

detergent and large amounts of lukewarm, g€ndy flowing water untit no eMdence oi chemical
remains (for at least 20€0 minutes). Get medi:al attentbn if irritalion occurs.

Inhalation Rglove to fre-sh air. Orygen may be administered if breathing i" am-rffft 
""t 

O*"tfr.g
admlnister arlificlal respiration and seek medical attention. Get medical attention if symptoms
aoD€ar.

Ingestron Get medical attention immediately. lf shatlov€d, do not induce \omiting untess directed to do so
by medical personnel. Wash out mouth with water if person is conscious. lf fully conscious
promptly drink one to t$o gla$€s of \,vater. Ne\€r induce vomiting or gi\e anything by mouth to a
victim wirc is unconscious or having convulsbns.

Notes to Physician Treatment of the irritati\€ effects of acrolein should be symptomatic and supporti\€. Following
inhalation of acrolein, signs of respiratory dysfunction should be sought and hypoxia correcied.
Speciflc treatment for bronchospasm and nonrardiogenic pulmonary edema may be necessary.
Hypoxia may also occur following the ingestion of acrolein if there is pulmonary aspiration ancuor
laryngeal edema. The eient and s€\€rity of the corrosi\€ effects on the upper gastrointestinal
mucosa should be determined, for e)€mple, by endoscopy, and adMce should be sought
regarding th€ need for surgical intervention. Probable mucosal damage may contraindicate the
use of gastric la\rage.

Additional First A.id
Remarks

Persons etposed to vapors may ha\€ a delayed reacton and elqleri€nce se\€re initation of the
respiratory tract and delayed pulmonary edema. Therefore, it is advisable to keep p€rson
eposed tio high concentrations of viapor under obs€n€fon for 24 hours follo,ving erposure lf
fully conscious promptly drink one to two glasses of w6ter. Get immediate medicat attention.
Probabla mucosal damago may contraindicate the use of gastric lavage. Measures against
circulatory shock, respiratory depression, and conwlsion may b€ ne€ded.

Sectbn 5. Fire Fighting Measures
Flammability of the
Product

Flammable liquid. Vapors can form an ignitable or elplosi\€ mtdure with air. Can form e4losive
mi[ures at temperalures at or abo\€ the flash point. Vapors can flow along surfaces to a distant
ignitbn source and flash back. Statb discharges c€n cause klnition or elplosion wt|€n container
is not bonded.

OSHA Flammability
Class

Continud on Nert Page
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Products of
Combustion

These products are carbon oxirles (CO, CO2) Peroxides..

Fire Hazards in
Presence of Various
Substances

Op€n Flam€Vsparkdstatic. Heat.

Fir€ Fighting Media In case ot fire, use alcohol-resistant foam, dry chemicals, or CO2 ftre exinguishers Evacuate
and Instructions area and fight fire from a safe distance. Water spray may be used to keep fire-exposed

containers cool. Keep urater run off out of seu€rs and public waterways. Note that flammabte
vapors may form an ignitable mixture with air. Vapors may travel considerable dislances and
flash back if ignited.

Protective Clothing Do not enter fire area without proper personal protective equipment, Includrng NIOSH appro\€d(Fire) _qgllggl'tsrneg brgqlf14g igpg1qtu!--_.
Sp€cial Rsmarks on Toxic gases and vapors (such as carbon monoxide and peroxides) may be released in a tire
Fire Hazards in\olving acrolein. In the presence ot sufficient oxygen and complete combustion, the combusfon

products turther breakdown to carbon dioxide and r €ter.

Sectr'oa 6. Accidenbl Relase /lteaeures
Spill

Other Statenlents

General Information:
Eviacuate all personnel to an upwiM area and determine medical treatment needs. lf qualifled to
do so through appropriate training contain or mitigate the spill as outlined below. Put on
appropriate p€rsonal protective equipment See Section I tor information on use of respiratory
protection appropriate for dealing with small spills. For large spills, wear fully encapsulating,
vapor proteclive clothing (Level A Suit) and seek assistance from local fire department
hazardous materials response team. Keep personnel removed and upwnd of spall. Shut off all
ignition sources; no flares, smoking, or flames in spill area. Approach release from upwind.
Ventilate the release area.

Large Sptll:
Vapor suppressbn: if a\railable, blanket spill area with alcohol-resistant foam to reduce the vapor
concentration. Re€pply frcam as ne€ded to counteract the rapid breakdown ol the foam blanket.
Pump bulk nuid to approprlate storag€ containers for propor dlsposal. After reco\€ry ot the bulk
fluid, neutralization ol any remaining material can be accomplished by covering with sodium
carbonat€ (soda ash) and mixing with water. Ratio is 20 pounds of soda ash to each gallon of
acrolein follo'n ed by 5 gallons of water per gallon of acrolein. The soda ash and acrolein will
form a solid by-product afrer addition of water. When reacti\€tion is ccomplete scoop the solid
material into prop€rly marked containers for disposal. Contain all waler for proper disposal
Pre\Ent runoff from €ntering drains, se\,lrErs or waterurays.

Small Spill (< 1 pound)
Cover release with sodium carbonate (soda ash) and mix into spill with water. The soda ash and
acrolein will form a solil by-product after addition of water. Altemately, absorb vrith paper tov€|,
dry sand or other abdorb€nt. For ground or surfac€ contaminalion, remo\€ contaminated media
and dispose of properly. Contain all water for proper disposal. Waste musl be disposed of in
accordance with federal, provincial and local environmental control regulations.

lf RQ (Rercrlable Quantity) is erceeded, report to Natianal Spill Response Office at 1-800{24-
8802.

AdditionalAccidental Notavailable.
Release Measures
Remarks



Secfrbr 7. Handling ard Storage
Handling and Sto.ag6 Put on appropriate p€rsonal protecli\€ equipment A\,oid contact with e)€s, skin 6nd clothing.

A\oi, breathing \€pors or spray mists. Use only with adequate \,entilatbn. Store in a s€cure and
well ventilated area. Keep aw6y from heat, sp€rks and flame. Keep a\iray from incompatible
materials. Keep container tightly closed when not in us€. To avoid fire or erplosion, ensure
containeB and equipment are prop€rly bonded and grounded prbr b transfening product- This
is normally accomplished through the use of Baker P€trolite-specitied standard apptication
procedures. \Men using product under non-routine conditbns (e.9., laboratory samples), ensure
matedal and container are DroDerlV bonded and arounded.

Additional Handling Oo not reuse empty container- Return empty contrainers to Baker Petrotite Corporation, 19815
and Storagc Remarks South Lake Road, Tafr, CA 93268.

Section 8. &posure Contols/Persnal Prcteclion
Exoosuro Limits Acrolein ACGIH (UniH States). Skin

CEIL: 0.1 ppm
OSHA PEL 1989 (Unit€d State6).
TWA: 0.1 ppm 8 hours.
TWA: 0.25 mg/m3 8 hours.

Additional Information The STEL of 0.3 ppm for acrolein was vac€ted by Court order, but it is stilt in eff€ct in AK CA, Mt,
on Expo3ure Limits MN,NC,TNandWA.. The osFl,A permissible eposure levBls sho\rvn abo\€ aretheOSHA 1989

le\,€ls or from subsequent OSHA regulatory actions. Although the 1989 le\,€ls ha\E been \€c€ted
the 11th Circuit Court of Appeals, Baker Petrolite Corporatbn recommends that these lc er
eposure le\€ls be obsenr'ed as reasonable $,orker protecfon.

Eng ineering Controls Provide efiaust \r'enlilation or other engheering controls to ke€p the airbome concentratons ol
\€pors or particles below their respecti\€ threshold limit !€lue. Ensure that evev\€sh statons and
satety sho'r€rs are pro{mal to the \,\ork-station location.

Personal Protection
Personal Protecti\€ Equipment recommendations are based on anticipated known manufacturing and use conditions.
These conditbns ate e),pected to result in only incidental eposure. A thorough review of the job tasks and conditions by a
safety professional b recommended, ho\,r€\€r, to determine th€ ls\€l ot personal protecti\e equipment appropriate for these
job tasks and conditions.

€yos Chemical safety goggles.

Eody Long sleeved shirts and \4ork pants.

Respialory Full-face respirator use is required when conngcting or disconnecting containers to application
equipm€nt, or any situations where the permissible exposure limit may be erce€ded- As p€r
NIOSH, full-tace air-purifying respirators may be \r,Drn to protect personnet up to 2 ppm (IDLH)
acrolein. The air purrfying respirators should have organic \rapor cartidge(s) or canister and a
proteclion factor of 50. Exposure le\€ls of unknown concentrallons or greater than 2 ppm
acrolein require the use of full-face positive pressure supplied-air breathing apparatus with a
protection factor of 10.000

Hand.s Chemical resistant glo\,es. Butyl rubber gloves.Replace as needed.
Fsol Chemical resistant boots or oversho€s,

a)lhor tnfomlatDn Not available.

Persons srposed to \apors may ha\re a delayed reaction and e)perienc€ 6e\ere initation of the
resparatory tract and delayed pulmonary edema. Therefore, it i9 advisable lo keep per6on
e&osed to high concentrations of \rapor under obsen ation for 24 hours follo/ving eposure.

Additional Exposure
Control Remarks



Section 9. Physical and Chenical Propefties
Physical State and Liquid.
Appearance

Odor Aldehyde like.

PH Not a\€ilable. Color Colorless to lioht vellow
Spec|fic gravity 0.646 - 0.E58 @ 16.C (60.F)
Density 7.05 - 7.15lbs/qat @ 16'C (60"F)
Flash Points Closed cup: -25'C (-13"F). (TCC)
Flammable Limitg L.E.L. 2.80/o U.E.L. 310/o

Autoignition
Temperature

22'J.C (428'Fl

Inatral Boiling Point Not available.
Boiling Point 53"C (127'F)

Vapor D€nsiW 1 .93 (Air = 1

Vapor Pressure 234.9 - mmH9@22"C(72"F)
Evaporation Rate >'l (compared with Ether (anhydrous)).

voc Not a\€ilable.
Viscosity 0-0cP@20"C(68"F)
Pour Point -86.7"C1-124oF\

SolubiliW (Wa!94 Soluble (22% by,,\,€bht @ 20oC)

Physical Chemical
Comments

Not a\railable.

Secfibn 10. Sbbility and Rac'tivity
Stability and Reactivity The product i9 stabte.

Conditions of This product is slable unless there is toss of inhibitor.
Instability

Incompatibility with
Various Substances

Alkalbs, amines, light, and oxidizing materials. Alkaline or strong acid contamination can cause a
reaction which can be rapid and violent. Prevent water contamination ol acrolein storage
cpnlainers.

Hazardous
Decomposition
Prod ucts

Hazardous

Carbon Oxjdes and peroxjdes.

Hazardous polymerization may occur.

Special Stabil y E
Reactivity Remarks

Loss of hydroquinone stabilizer may result in polymerization under certain conditions. Air
introduced into clos€d containers may cause a slow polymerization, resulting in loss of producl
quality.
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Secfon 1 1. Toxicological infometion
.Congonent ll)ricological lnformation
Acute Animal Toxicity
Acrolein ORAL (LD50): Acute: 29 mg/kg lRatl. 'l 1.8 mg/kg lFemate

ratl. 10.3 mgftg lMale rat]. DERMAL (LO50): Acute: 231.4
mg/kg [Rabbitl. VAPOR (LC50): Acute: 26 ppm t hours
lRatl. 8.3 ppm 4 hours [Rat]. 18 mg/mr 4 hours [Ratl.

Chronic Toxicity Oata
1) Acrolein

A potential human health etlect resulting from overerposure is the dev€lopment of permanent tung damage in the fofm of
decreased pulmonary (lung) function, and delayed pulmonary edema (fluid in the lungs) which can lead to chronic
respi€tory dis€ase. pls a highly reactive aldehyde, prolonged or repeated overeposures can produce tong{em respt€tory
effects by significanty reducing ciliary action in the upper airways (i.e., interfering with the body's ability to clear mucous and
foreign substances from the respiratory tract) and causing tissue damage throughout the lungs manifested as emphysema.

Acrolein le\€ls of 0.4 to 4.9 ppm caused eye and nose irritation and structural changes in lhe respiratory system of hamsters,
rats and rabbits (Ref. 1). Acrolein produced grealer susoeptibility to respiratory infections in mice (Ref. 2) and rats (Ref. 3).

Oe\€lopmental/Reproduction stud ies

Acrolein has been tesled for de\€lopmential and reproducti\€ health effects. Results from de\,elopmental studies (Ret. 4, 5)
indicated this material did not cause teratogenic effects in rats or rabbits at doses that caused maternal toxicity. A tv\/o-
generation rat reproducti\€ study (Ref. 6) dil not re\€al any evidence ot reproducti\e toxicity in either s€x ftom any treatment
group (maximum dose -- 7.2 mg^g). A second tlro-generation reproducli\,€ 6tudy in rats did not re\€al any evidence of
reproducti\,e toxjcity in either sex from any treatment group (maxjmum dose = 6 mg/kg) (Ret. 6).

Dermal Testing

ln a 21 day dermd toxicity test in rabbits dosed at 7, 21 and 63 mg/kg of acrolein, toxicity was evidenced by stight to
significant reductbn in body !,r€ight gain, nasal mucous discharge, lethargy, slight to moderately lo^/ered food consumptbn
and increased frequency of lesions of the skin and lungs. Slight mortality in female rabbits dosed at 21 and 63 mg/kg was
observed. No notable effects in hematology, blood chemistry, organ vveights or organ weight ratios were observed (Ref. 7).

Inhalatron toxicity study

Rats were exposed by inhalation (6h/day 5 d^^/eek for 62 days) to 0, 0.4. 1.4 and 4.0 ppm acrolein. Mortatity was onty
observed in the 4 ppm group and was due mainly to acute bronchopneumonia. Weight gain in the 4 ppm group wai
significantly slo/var than the control group. B€minatbn of the 4 pprn group re\,ealed bronchblar epithelial necrosis and
sloughing and edema (Ref. 8).

Chronic toxicrty/Oncoge n icity studies

In a 12-monih chronic toxicity test in dogs (Ref. 9), the highest dose (2 mg^g) tested resultsd In changes in blood chemistry,
but no compound-related tumors or lesions v\€re obsen/6d. An '18-month oncogenicity study in mice (Ref. l0) did not reveal
any com pound-related tumors or lesions; the highest dos€ tested (4.5 mg/kg) resulted in increased mortality in the test
group. A 24-month chronic toxicity/oncogenicity study in rats (Ref. 1'l) also did not re\r'aal any compound related tumors or
lesions. The hoh dose, 2.5 mg/kg, caused an increased mortalrty in the test group. No indica$ons of cancer $,ere found in
the tests.

Other Studies

lvlutagenicity studies

Continued on Net<t Page
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Eftects of Acrolein on the In Vitro Induction of Chromosornat eOerrations in CnO CelG' tto sionifrcant increase in the number
of chromosomal abenatbns abo\,e the background (Ref j2).

Effects of Acrolein on the In V|\o Inductbn of Chromosomal Aberratbns in Rat Bone Marrow Ce s: No sioniticant increase in
the number of chromosomal aberrations abo\€ the background (Ref. .13).

Sltmole,lla Lilud Suspension Mutant Fraction Assay: Acrolein did not induce concentrabon dependent mutagencity in any
of the 5 Salmonella strains, either in the presence or absence of metabolic activabon (Ref. 14).

Melabolism Dala

Melabolism studies in lreshwater fish, shelltlsh, goats, hens, rats and leaf lettuce indicate that acrolein rs metabotized and
does nol accumulate in the tissue (Ref. 15-.lg).

Prpdua!.*roriqef esi.c4L lrLq!:qnt!e!r
Acute Anirnat Toxicity oRAL (LD50):

DERIVIAL (1D50)
8.3 ppm 4 hours

Acute: 29 m9/k9 lRatl. 11 I
Acute: 231 4 mg/kg lRabbitl.

'Ratl.

mg/kg IFemale rat]. '10 3 mg/kg [Male rat]
VAPOR (LC50): Acute: 26 ppm t hours [Rat].

Tafget Organs cardio\€scular system, respiratory tract, skin/epithelium, eyes.. .

Ottrcr Adverse Effects

Section 1 2. Ecological Information
qci!olSi!y Not a\iailable.

BODs and COD Not a\railable.

Erodeg radable/OECD In an aerobic aquatic metabolism study, the water phase re\€aled the rapid degradatron of
acrolein with all metaboliles further mineralized to carbon dioxids. Results 

'ndicate 
hydration was

an early step in acrolein degradation. The first-order kinetic half-life of acrolein was determined
to be 33.7 hours in the water phase under laboratory conditions. Under field conditions the half-
life of acrolein in freshwater ranged from six to ten hours (Ref. 20). In an aerobic soil metabolism
study the half-life of acrolein was found to be 4.2 hours in soil-water mitures and was ultimately
transformed into carbon dioxide (Ref,21).

Toxicity ol the Products Not available.
ot Biod€gradation

Spocial Remarks This product is \€ry toxic to aquatic organisms:
Bluegill sunlish (Lepomis macrochirus):
Rainbow trout (Oncorhynchus mykiss)l
Water flea (Daphnia magna):
Eastern oysters (Crassostrea virginica):
Mysid shrimp (Mysidopsis bahia):
Mysid shrimp (Holmesimysis coslata)
Sheepshead minnows (Cyprinodon \€ri6gatus)
Marine copepod (Acartia tonsa):
Saltwater diatom (Skeletonema costatum)

96H EC50 180 ppb
96H LC50 s00 ppb

96H LC50: 790 ppb
96H LC50 570 ppb

48H LC50 55 ppb
120H EC50: 27 ppb

96H LC50 24
6H LC50 24

48H LC50

ppb
ppb

ppb22

Secflon 13. Disposal Considerations
Responsibility for proper waste disposal rests with the generator of the waste. Dispose ot any waste material in accordance
with all applicablo federal, state and local regulations. Noto that thes€ regulations may also apply to empty containers, liners
and rinsate. Processing, use, dilution or contamination of this product may caus€ its physical and chemical properties to
cnange.

Continued on Next Page
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Additional Wa6te Oo not reuse empty container. Return empty containers to Baker Petrolit€ Corporation, 19815
Remarks South Lake Road. Taft, CA 93268.

EPA Waste Code tor acrolein is:
Waste Acrolein, stabilized
Waste Code - P003

Section 14. Tnnspoft lrrtormation
OOT Classificalion Acrolein. stabllized. 6.1(3), UN1092. I

DOT Reportable
Quantity

Acrolein, 0.15 gal. of this product.
Hydroquinone, 4401 gal. of this product,

Marino Pollutant Acrolein.

Additional DOT Toxicjnhalation Hazard, Zone A
Information OOT SP-14341 (DOT: SP-14341 applies only to 4BWwelded cylinders.)

EmergencyResponse 131P
Guide Number

Secfibn 15. Regulatory lnformation
HCS Classification Target organ effects. Flammable liquid. Toxic.

U.S. Federal
Regulations

Environmental E{remelyHazardousSubstances:Acrolein,
Regulations SARA 313 Toxic Chemic€l Notification and Releas€ Reporting: Acrolein;

SARA 302304 Emergency Planning and Notification substances: Acrolein;
Hazardous Subslances (CERCLA 302): Acrolein, 0 gal. of this product.;
SARA 311/312 MSDS distribution - chemical in\€ntory - hazard identification: fire; reacti\€:
immediate health hazard:
Clean Water Act (CWA) 307 Prionty Pollutants: Acrolein;
Clean Water Acl (CWA) 311 Hazardous Substances: Acrolein;
Clean Air Act (CAA) 112(r) Accadential Release Prevention Subslances: Acrolein;

Threshold Acrolein 74 oal.
Planning
Or tantitv ITPOI

TSCA Inventory All components are included or are e)empted from listing on the US Toxic Substances Control
Status Act In\renlory.

This product does not coniain any comF,onents that are subject to the reporting requirements of
TSCA Section 12(b) if eported trom the United Siates.

Slgl!3qS.qlqllons _ ___ State specifia nlgrmg!_gll rs a\€ilable upon r.equ

Continued on Nact Page
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Canada All components are compliant with or are e)€mpted from listing on the Canadian Domestic
Subsiance List.

Wl'lMlS (Canada) B-2, D-1A, E

European Union All components are included or are e)€mpted from listing on the European In\entory of Exisung
Chemical Substances or the EuroDean List of Notified Chemcal Substances

Intemat,onal in\entory status information is a\€ilable upon request from Baker Petrolite for the

Other Regulatory
Information

No further regulatory information is a\€ilable.

Section 16. Other lnformation
Other Special Referenc€s:
Corlsidqrations 1 . Feron, J.V. et al.; Toxicoloqy I ( 1-2): 47-58 (1978).

2. Jakab, c.J.; Am Rev Resp Dis '1977 155:33-38.
3. Bouley, G.: Eur J Toxicot Eur Environ Hyg 't975: 8:291-297.
4. Parent. R.A., Caravello, H.E., Ch stian, M.S., and Hoberman, A.M.. De\€lopmental Toxcrty of
Acrolein in NewZealand White Rabbits. Fundamental and Applied Toxicology. 20, 248-256 {1993).
5. Teratolgy Study of Acrolein in Rats, Birassay Systems Corporation, Woburn, MA (1982)
(Unpublished Study).
6. Parenl, R.A., Cara\€llo. H.E., €nd Hob€rman, AM.. Reproducti\€ Studyof Acrolein on T\,ro
Generations of
Rats. Fundamental and Applied Toxicology. 19:228-237 (1992)
7.21 Oay Demal Test ot Acrolein in Rabbits, Bioassay Systems Corporatbn. Wobum, [,,1A, 1982
(Unpublished Study).
8. A Sub-Chronic Inhalatbn Study of Fischer 344 Rats E)gosed to 0, 0.4, 1.4, or 4.0 ppm Acrolein.
Brookha\€n Natbnal Laboratory, Upton, NY, 1981.
9. Parent, R.A., Caravello. H.E., Bslmer, M.F., Shellenberger, T.E., and J.E. Long, One Year Chronic
Toxicrty of Orally Administered Acrolein to Be-agle Elogs. J. Appl. Tox 12(O): 1-9 (1992).
'10 Parent. R.A., Cara\€llo, H.E., and Long,J E.. Oncogenicity Study of Acrolein in Mrce. Journal of
the American College of Toxicology. 10(6), 647459 (1991).
11. Parent, R.A., Cara\€ilo, H.E. and Long, J.E.. Tw+yeer Toxjcity and Carcinogenrcity Studyof
Acrolein in
Rats. Journal of Applied Toxicology. Vol. 12(2), 131-139 (1992)
12. Ettects of Acrolein on the In Mtro Induction of Chromosomal Aberrations in CHO Cells, Eioassay
Systems, Wobum, MA, 1982 (Unpublished Study).
13. Effects of Acrolein on the In Vl\o lnduction of Chromosomal Aberrations in Rat Bone Marrow Cells
Bioassay Systems, Woburn, tirA, 1982 (Unpublished Study).
14. Salmonella LQUkJ Suspensbn Mutant Fraction Assay, Ebassay Sygtems, Wobum, MA. 198O
(Unpublished
Study).
15. Nordone, A.J., DoGon, T.A., Ko\racs, M.F., Ooane, R.A., and Bie\€r, R.C.. Metabolism of [14C]
Acrolein (MAGNACIDE@ H Herbicide): Nature and Magnitude of Residues Using Freshwater Fish and
Shellfish.
Environ. Toxicol. And Chemistry. 17(2): 276-281 (1998).
16. Nordone, A.J., Ootson, T.A., Kovacs, and Doane, R.A-. [14C]Acrolein: Accumulation and
Metsbolism in Leaf Lettuce. Bull. EnMron. Contam. Toxicol. (58):787-792 (1997).
17. Sharp, O.E., Berge, M.A., Paust, O.E., Talaat, R.E., Wilkes, L.C., Seryatius, L.J., Lotlus, lvl.L.,
Cara\€llo, H.E., and Parent, R.A.. Metabolism and Oistribution of [2,3-l4ClAcrolein in Lactating Goats.
J. of Agric. and Food Chem.49(3): 1630-1638 (2001).
'18. Sharp, D.E., Berge, M.A., Hennes, M.G., Wlkes, L.C.. Senatius, L.J.. Loftus, M.1., Cara\,ello, H.E.,
and Parenl R.A.. Metabolism and Distribution of [2,3-14c]Acrolein in Laying Hens. J. of Agric. and
Food Chem. 49(3)1 1639-1647 (2001).
19. Parent, R.A., Cara\,ello, H.E., and Sharp, O.E.. Metabolism and Distributjon of [2,3-14o]Acrolein in

Continud on Naxt PWe



MAGNACIDB& H HERBIC'DE Pqge: lUtO
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10/07/02 - Uodate to Section 3
10/31/02 - Update to S€ction 14
1116102 - Update to s€ctions 5, 8, 14, and 15 (Canada)
04/29/03 - Update to Section 2
0t05/03 - Update to Section 7
1230i03 - Changes to Sections 2, 3, 8, 10, and 11.
05/18/04 - Chang€s to Sections 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14. 1 5 and 16.
01/25/05 - Changes to Sections 3 and 11.
01/08i07 - Changes to $ection '15.

03/18/09 - Changes to sections 2, 3, 5, 8, 9, and 15.
08121/09 - Changes to secton 5 and 6.

Baker Fetrolite Disclaimor
NOTE: The information on Itis MSDS is based on data which is cr,nsidercd to be acr;ure/te- Baker pettdite, however.
makes rn guaranteas or wananty, either expressd u imdied of the acauncy q @mpleteness of this information.

The conditions or methods of handling, slorage, use and disposal of the product are beyod aur control anc! may be
beyond our kndrlledge. For this and other reasons, we do not €ssl/ne resporsrb ility and ex@ssty di*laim tiabitiiy for
loss, damage or expense arising out of or in any way connected with the handting, slorage, us€ or disposal oi this
Ptduct.

Irrs MSO-S was preryrcd and is to fu used for this ptoduct. ff the ptduct ris used €s a @mponent in another ptduct,
this MSDS infotmation may not be applicable.



Specimen Label

llamique

For control of floallng, emersed, and submersed
vegelation in stlll or flowing aquatic sites such as
potable waler sources, lakes, rivers, reservoirs, and
ponds, slow.llowlng or quiescenl water bodles, crop
and non-crop irrlgatlon systems (canals, laterals, and
ditches), fish, golf course, ornamental, swimmlng,
and tire ponds and aquaculture including tish and
shrimp.

Active Ingredient
vvPPe, vdrvsldLd ,

Ine.t Ingr€di€nts

TOTAL , . .

,Metallic copper €quNatent, 9.1%.

water is less than 50 ppm. Fish toxicity gonerally decreases when
the hardness of water increases. Do not treat more than one-halt
of lake or pond al one time to avoid depletion ot oxygen levels due
to decaying vegetation. Consult State Fish and Game Agency or
other r€sponsibl€ Agency belore applying this product to public

watsrs.

Relsr to inslde ol label booklet tor additional precautionary
Informatlon and Dlrectlons for Use.

Nolice: Flead the entire label before using. Use only according
to label directions. Before buying or using this product, read
"Warranty Olsclalmer", "lnherent Rlsks ol Use" and
"Llmitation of Remedies" anside label booklet.

For producl information, visit our web site at wwwsepro.com.

EPA Rsg. No. 676901 0
FPL 070705

'Trademark ol SePRO C,orpoalion.
S€PRO CoDorellon Carmel,lN 46032 U.S.A.

....15.9./"

....44.10/"

...100.0%

Keep Out of Reach of Children

DANGER / PELIGRO
Si usted no entlende la etiqueta, busque a algulen para qus
so la expllque a usled en detalls. (lf you do not understand
lha label,llnd someone lo exphln lt to you In detall.)

Hazards to Humans and Domestic Animals
OANGER: Co(osive. Caus€s irrsversible ey€ damags and
skin burn. May be fatal if absorbed through skin. Harmtul if
swallow€d. Do not get in syss on skin or on clothing. Wear
goggles, face shield, or salety glasses, protsctivs clothing and
chemacal-resislant glov€s. Prolonged or tr€qu€ntly repeated
skin contacl may caus6 all€rgic reactions in some individuals.
Wash thoroughly with soap and water atter handling and betore
eating, drinking and using tobacco. Removg contaminated
clothing and wash before reuse.

Envlronm€nlal Hazards
Fish toxicity is depend€nt on th€ hardn€ss of the water. In soft
water, trout and oth€r species of fish may be killed at application
rat€s recommendod on this lab€|. Do nol use in waters containing
troul or other s€nsitive specios if ths carbonate hardness ol the

Aquatic Herbicide

. Hold eye open and rinse slowly and gently
with water tor 15 - 20 minutes. Remove
contact l€nsos, if presenl, atter the first
5 minutes, then continue rinsing eye.

. Call poison control cenler or doctor for
treatment ac,vice.

. Take otf contaminated clothing.

. Rinse skin immediately with plenty of water
for 15 - 20 minutes.

. Call a poison control center or doctor lor
trealm€nl advice.

lf swallowed . Call a poison conlrol cenler or doctor
immediat€ly for troatm€nt advic6.

. Have person sip a glass of water if able to
srwallow.

. Do not induc€ vomiling unless told to do so
by a poison control center or doctor.

. Do not givo anything by mouth to an
unconscious person.

. Mow porson to hesh air

. ll p€rson is not br€athing, call 911 or an
ambulance, then giv€ artificial respiration,
preferably mouth-to-mouth if possible.

. Call a Doison control center or doctor for
f urthsr treatment advice.

Note to Physlclan: Probable mucosal damage may

conlraindicate the use of gastric lavage.
Have the product container or label with you when calling a
poison control conter or doctor, or going icr treatment.

In case of em€rgency endangering health or the environment
involving this product, call INFOTBAC at 1€0G53$5053.



It is a violation of Federal Law to use this product in a manner
inconsistent with its label directions.

GENERAL INFORMATION
Nautique may b€ applied to potable water sources, lakes, rivers,
reservoirs, ponds, slow-flowing or quiescent water bodies, crop and
non-crop irrjgation systems (ditches, canals, and laterals), fish, golf

course, ornamental, swimming, and fre ponds, and aquaculture

includjng fish and shrimp. In waters with greater calcium carbonate
hardness, the higher use rates are recommended for improved
plant mntrol.

Target Specles
Nautique Aquatic Herbicide is a doude chelated copper formulation

lhat provi'Ces etlective control of floating, submersd, and emersed
aquatic plants having a sensitivity to copper absorption including:

Coontail

Curlyleaf Pond^/eed

Ege ria (B raz i I i a n E I od i a)

Elodea

Eurasian Watermilfoill

Horned Pondweedt

Hydrilla

Naiads

Thin Leaf Pondweed

Vallisneria

Water Lenuce

Water Hvacinth

Widgeon Grass

Pondweed (e-9., Sago, American,)i
'Vanable conlrol may be oblained in walors wilh grealer calcium cabonate hardness.

Tlmlng ot Treatments
When target vegetation is activ€ly growing, apply Nautique Aquatic
Herbicide to the area of greatest concentration of foliage in such a
way as to evenly dislribute the herbicide. In lakes, reservoirs,
ponds, and stalic canals, lhe application site is defined by this lab€l

as the specific location where Nautique is applied. In slovi moving
and flowing canals and rivers, the application sit6 is defined by this
label as the target location for plant control. In order to maximize
efteciiveness, apply Nautiqu€ early in ths day under bright or
sunny conditions when wat€r temperatur€s ar€ at l€ast 60' F

{15' C). The activity ol this producl may be reduced if there is

insufficient penetration of light into the water or if ths plants and

weeds are covered with silt, scal6, or algae. ll alga6 mats ar6
thick, use high prossure when spraying to break up the algae
mats.

Dissolved Oxygen Consideration
Treatment of aouatic olants and we€ds can result in a reduction
ol dissolv€d oxygen due to the decomposition of the dead
vegetation. This loss ol dissolved oxygon can cause fish
suflocation. To minimize this possible hazard treat 1/3 lo 1/2 ol
the water area in a single operation, then wait'10 - l2 days

befor€ treating th€ remaining ar€a. Begin treatment in the
shallow areas, gradually proceeding outward in bands to permit

the fish to move into the untreated area

2

Appllcatlon Optlons
Nautique Aquatic Hsrbicide can be applied directly as a surface
spray, subsurface lhrough trailing weighted hoses, or in
combination with other aquatic herbicides and algaecides,
surlactants, sinking agents, polym€rs, or p€netrants. These
products are used to improve the retention time, sinking, and
distribution of the herbicide. For sur{ac€ application, this product
may be applied diluled or undiluted, whichever is most suitable
to insurg uniform cov€rags ol the area to be trealed.

Aquatic plants and weeds will typically drop bslow the surface within
4 - 7 days after treatment. The complets rssults of treatment will b€
observed in 3 - 4 weeK in most cas6s. In heavily inbsted areas a
second appiication may b€ necessary after 10 - 12 weeK.
R€peating application of this producl loo soon after initial application
may have no efbct.

Use lhe lower rates br trealing shailo,t/ wat6r and the higher rates br
troating de€per water and hoavier infestations. Surface applications
may be made trom shore intr shallow water along lhe shoreline.

Nautiqua Aquatic Herticido inwrts easily using either tank-mix or
multi-fluil mixer techniques. For submers€d plants im€rt applications
should be made hrough weighted hoses dragged belof,/ the water
surhce;br hea/y infestalions, direcl application is preferade.

NO RESTRICTIONS ON WATER USE
Waters treated with Nautiqu€ may be used immediately atter
application for s/timming, fishing, drinking, livestock watering, or
irrigating turf and ornamental plants.

Permlts
Some states may r€quire permits for ths application of this
product to public waters. Check with your local authorities.

APPLICANON RATES
Recommended application rates in the chart below ara based
on minimal water flow in ponds, lakes, rsservoirs, and irrigation
conveyance or drainage systems. Treatments that ext€nd
chemical contact time with target vegetation will generally result
in improved etficacy. In lakss, reservoirs, ponds, and static
canals, the application site is defined by this label as the specific
location where Nautique is applied. In conveyanco systems
where significant water flow r€sults in rapid otf-sits movement of
copper, consult the Flowing Water Treatment Instructions lor the
recommended aoDlication instruciions.

i For deplhs grealer han 4 11. (1.25 m) add rat6s gi\,€n lor the sum oJ the conesponding
depths in lh€ charl.

'2Oo not apply more lhan 1 .0 ppm cofper per application.

APPUCANOfl aAIES
oAll'oitg Ps SUFF cE acFE UTEBA PER AUBFACE HCCTAFE

Wt In F€.r

Relatlvo
Oensfty ppm '| 0.5 0.75 r.0 1.25"

Oenslv

1.5 3-0 4.5 6.0 12.0 24.1 36.1 48.2

.6 1.8 3.6 5.4 14.9 29.8 M.7

,7 2.1 4_2 6.3 8.4 17.2 34.4 51.6 6a.a

.8 2.4 4.8 9.6 19.5 39.0 78.0

High

Oensitv

2.7 5.4 8.1 10.8 21.8 43.6 65.4 87.2

1.(} 3.0 6.0 9.0 12.0 24.1 44.2 72.3 96.4



Free Floatlng Plants Apply Nautique at a rate of 8 - 1 2
gallons/acre for control ot water hyacinth and salvinia and 4 - 6
gallongacre lor control of water lettuce. Add Nautique and
appropraate surlactanl to '100 gallons ol water and use an
adequate spray volume to insure good coverage of the plant.

TANK.MIX
Nautlque + Sonaf A.S.Tank-Mlx (Except CA)
The lollowing mixlure can be used lo provide rapid control of
dense infestatlons of coontail, duckweed, egeria, elodea, Eurasian
walermilloil, hydrilla, sago and American pondw€ed, naiads, and
other susceptible speci€s. Apply 1 to 4 gallons of Nautiqug p6r
surface acre in conjunction with normal Sonar rates. Observe all
cautions and restrictions on the labels of both products us€d in lhis
mixture.

Naulique + FewadoTank-Mix
The tollowing mixture can be used to enhanco control of coontail,
duckweed, egeria, elodea, Eurasian waiermilfoil, hydritla,
pondwe€ds (Polamogeton species), salvjnia, water lettuce, water
hyacinth, and other susceptible species. Tank-mix a ratio of 2:1 or
1 .5:1 Nautique to Reward. This can be applied as a tank mix or
melered in as a @ncentrat6. The addition of a surlactant is

recommended to enhance porformance on floating plants.

Observe all cautions and restrictions on the labels ot both products
used in this mixture. DO NOT MIX CONCENTRATES INTANK
WITHOUT FIRST ADDING WATER.

FLOWING WATER TREATII'ENT:
Drlp Syslem or Metering Pump Application for Canals,
Ditches, and Laterals
This product should be applied as soon as submers€d
macrophyles begin to interfere with normal delivery of water
{clogging of lateral head gates, suction scre€ns, weed
screens, and siphon tubes). Delaying treatment could
perpetuate the problem causing massing and compacting of
plants. Heavy infestations and low flows may result in pooling
or uneven chemical distribution resulting in unsatisfactory
control. Under these conditions increasing the water flow rats
during application may be necessary. ln flowing canals the
application site is defined by this label as the target location for
aquatic plant control.

To achieve desired controlwith Nautique herbicide in flowing
waters, it is recommended that a minimum exDosure ooriod ot
three hours b€ maintained. Other factors lo consider includ€t plant

species and density of infestation and wat6r temperature and
hardness. Treatment on bright sunny days will lend to €nhance
etficacy of lhis product.

1. Treatment with Nautique requires accurate calculations of waler
flow rates. Devices that provide accurate flow m€asurements
such as weirs or orifices are the preferred method, however, the
volume of water to be trealed may also be estimated using the
tollowing tormula:

Average width (lt-) x Averag€ Depth (lt.) x
Average Velocity (ft./sec-) = Cubic Feet p€r Socond (CFS)

Th€ velocity can be estimated by determining the length of time it
takes a floating object to travel a defined distance. Divide the
distance (ft.) by the time (sec.) to estimate velocity (tt./sec). This
measure should be repeated 3 times at the intended application

sito and th€n calculato the average velocity.

2. After accurately determining the water flow rate in C.F.S. or
gallonyminute, find the corresponding drip rat€ in the chart
below

Calculate the amount of product needed to maintain lhe drip rate

for a treatment perlod of 3 or more hours by multiplying quarvhr x

3;ml/min.by 180; or fl. oz. / min x 180. Dosage 
'^,ill 

maintain 1.0
ppm copper concentration in the treated water for the trealment
Deriod. Introduclion of lh€ chemical should be made in the
chann€l at weirs or other turbulenc+creatino structures to oromote
the dispersion of the chemical.

Pour the required amount of this producl into a drum or tank
€quipp€d wilh a brass needle valv€ and constructed to maintain a
constant drip rate. Use a stopwatch and appropriate measurinO

container to set the desired drip rate. Readjust acclrdingly if the
canal flow rate changes during the treatment period. This producl

can also b€ applied by using metering pumps that adjust to flow
rat€s in tho canal.

Results can vary depending upon species and density of
vogetation, desired distance of control and flow rate, and
impact of waler quality on copper residues and efficacy.

Consult an Aquatic Specialist to determine optimal use rate and

lreatment p€riod under local conditions. Periodic maintenanc€

lreatments may be required lo maintain seasonal control.

lrrlgation Ponds
Wh€n applying to irrigation ponds, it is best to hold water for a

minimum of 3 hours before irrigating to ensure proper exposure of
Nautique al targeted rates to plants. lf water is to be continually
pump€d from the treated system during application, application

lechniques (drip, injection, or multiple spray applications) should be

mads to compensate for dilution of Nautique within the targeted
area.

Watar Fld'Y Ratt Ch6mlcal DriD fut6

Gal,Min. Quarltir Ml^,iin.

450 0.5 - 1.0 0.5- 1.0 8.0 - 16.0

2 900 0.5- 1.0 1.0 - 2.0 16.0 - 32.0

3 1350 0.5 - 1.0 1.5- 3.0 23.5 - 47.A

1800 0.5 - 1.0 2.0 - 4.4 31.5 - 63.0

5 2254 0.5- 1_0 2.5 - 5.0 39.5 - 79.0



GENERAL TREATMENT NOTES
The following suggestions apply to the use of this product as an

algaeckie or heIbicide in all approved use sites. For optimum

etfectiveness:
. Apply early in ths day under calm, sunny @nditions when water

temperatures are at leasl 60' F
. Treat when growth first begins to app€ar or cr€ate a nuisance, il

possible.
. Apply in a manner that will ensure even distribution of the

chemical within the treatment area.
. Re-treat areas if regrov/th begins to appear and seasonal control

is desired. Allow one to two weeks betweon consecutive
treatments.

. Allow seven to ten days to observe the effects of treatment
(bleachlng and br€aking apart of plant material).

Storage and Disposal
Store in a cool, dry place.

PESIIC|DE DISPOSAL: Do nol conlaminate waler. tood or feed

by slorage and disposal. Wastes resulting lrom the use of lhis
product may be disposed ol on sile or al an approved waste

disposal lacility. Pesticide wastes are acutely hazardous.

lmproper disposal ol excess pesticide, spray mixture, or rinsate is
a violalion ol Federal Law. lf lhese wastes cannol be disposed ol
by use according to label inslructions, conlacl your Stale Pesticide

or Environmental Conlrol Agenct or the Hazardous Waste

representalive at lhe nearest EPA Regional Ofiic€ for guidanco.

CONTAINER DISPOSAL: Triple rinse (or equi\alent). Then otfer for

recycling or recondilioning, or punclure and dispose ol in a sanitary

landfill, or incinerate, or, if allowed by state aM local aulhodlies, by

brrning. lf burned, stay out of smoke.

'r'.dero'l$ or S€Pm Coamr'on Re*"rd 6 a csistded r,ad€ro'r or Syns€nra ftob$oia P'nduca

ocoFy,lhr 2co6 s€PRo co?odbn

SePRO Corporation warrants that the Droduct conforms to the
chemical description on the label and is reasonably fil for the
purposes stated on the label when used in strict accordance with
the directions, subject to the inherent risks set forth below.
SEPRO CORPORATION MAKES NO OTHER EXPRESS OB
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR ANY OTHER EXPRESS
OR IMPLIED WARRANTY

It is impossible to eliminate all risks associated with use of this
product. Plant injury, lack of p€rformanco, or other unintended
consequences may result because of such factors as use of the
product contrary to label instructions (including conditions noted on
the label, such as unfavorabl€ temperatures, soil conditions, etc.),
abnormal conditions (such as excsssive rainfall, drought,
tornadoes, hurricanes), pr€ssnce of other materials, the manner
of application, or other factors, all of which are beyond the control
ot SePRO Corporation as the seller. All such risks shall be
assumed by ths buyer.

Ths exclusive remsdy for loss€s or damages resulting from this
product (including claims based on contract, negligenc€, strict
liability, or other legaltheories) shall b6 limited to, at SePRO
Corporation's eleclion, on6 of lhe following:

1. Refund of purchase price paid by buyer or user br producl

bought, or
2. Replac€ment of amount of producl used.

SePRO Corporation shall not be liable for losses or damages
resulting from handling or use of this product unless SePRO
Corporation is promptly notified of such losses or damages in
writing. In no case shall SePRO Corporation be liable tor
consequential or incidental damages or losses.

Ths terms of the Warranty Disclaimer above and this Limitation of
Remedies can not be varied by any written or verbal statements
or agreements. No employoe or sales agent of SePRO
Corporation or the seller is authorized to vary or €xceed the terms
of the Warranty Disclaimsr or Limitations of Remedies in any
manner.



Conforms to ANSI 2400.5-2004 Standard (United States).

Material Safety Data Sheet SePR@
Nautique" Aquatic Herbicide
1 . Product and company identification
Producl name : Nautioue' Aouatic Herlcicide

EPA Registration Number
Material uses

Su pplier/Manufacturer

Responsible name

In case of emergency

67690-10

Aquatic plant herbicide.

SePRO Corporation
'1'1550 North Meridian Street
Suite 600
Carmel, lN 46032 U.S.A.
Tel: 317-580-8282
Toll free: 1 -800-4'1 9-7779
Fa\ 317 -428-4577
Monday - Friday, 8am to spm E.S.T.
www,sepro.com

KMK Regulatory Servic€s inc.

INFOTRAC - 24-hour service l-800.535-5053

Hazards identification
Physical state :

Odor :

OSHA/HCS status :

Emergency overview :

Routes of entry :

Potential acute health effects
Inhalation :

Ingestion
Skin

Eyes i

Potential chronic health effects
Chronic effects :

Carcinogenicity :

Muiagenicity :

Teratogenicity :

Developmental effects :

Fertility effe€ts :

Target organs :

Over.exposure signs/symptoms

Ltquto.

Ammoniacal. ISlight]
This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

OANGERI

CAUSES RESPIRATORY TRACT. EYE AND SKIN BURNS. MAY CAUSE SEVERE
ALLERGIC RESPIRATORY AND SKIN REACTION. HARMFUL IF ABSORBED
THROUGH SKIN. MAY BE HARMFUL IF SWALLOWED. CONTAINS MATERIAL
THAT CAN CAUSE TARGET ORGAN DAMAGE.

Harmful ifabsorbed through the skin. Corrosive to the eyes, skin and respiratory system.
Causes burns. May be harmful if swallowed. lvay cause sensitization by inhalation and
skin contact. Avoid exposure - obtain special instructions before use. Do not breathe
vaporormist. Donotingest. Do not get in eyes or on skin or clothing. Contains material
that can cause target organ damage. Use only with adequate ventilation. Keep
container tightly closed and sealed until ready for use. Wash thoroughly aftef handling.

Dermal contact. Eye contact. Inhalation. Ingestion.

Corrosive to the respiratory system. May cause sensitization by inhalation. Exposure to
decomposition products may cause a health hazard. Serious effects may be delayed
following exposure.

Harmful if swallowed. Maycause burnsto mouth, throat and stomach.

Corrosive to the skin. Causes burns. Toxic in contact with skin. Mav cause sensitization
by skrn contact.

Corrosive to eyes. Causes burns.

Contains material that can cause target organ damage.

No known significant effects or critical hazards.

No known significant effects or critical hazards.

No known significant effects or critical hazards.

No known significant effects or critical hazards.

No known significant effects or critical hazards.

Contains materialwhich causes damage to the following organs: kidneys, liver, upper
respiratory tract, skin, eye, lens or cornea.

Pags:1/8
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Nautique* Aquatic Herbicide
lnhalation

lngestion

Skin

Eyes

Medical conditions
aggravated by over-
exposure

Adverse symptoms may include the following:
respiratory tracl irritation
coughrng
wheezing and breathing difficulties
asthma

Adverse symptoms may include the followingi
stomach pains

Adverse symptoms may include the following:
pain or irritation
redness
blistering may occur

Adverse symptoms may include the following:
parn
watering
[eqness

Pre-existing respiratory and skin disorders and disorders involving any other target
organs mentioned in this MSDS as being at risk may be aggravated by over-exposure to
this product.

See toxicological information (section 11)

3 . Composition/information on ingredients

United States
Name

'1 ,2-Diaminoethane
Triethanolamine
Copper (ll) Carbonate Basic

CAS number o/"

107-15-3 10 - 30
102-71-6 10 - 30
12069-69-1 10 - 30

There are no additional ingredients present which, wlthin the current knowledge of
the supplier and in the concentrations applicable, aro classified as hazardous to
heallh or the environment and hence require reporting in this section.

4 . First aid measures
Eye contact : Check for and remove any contact lenses. ln case of contact, immediately flush eyes with

plenty of water for at least 20 minutes. Get medical attention immediately.

Skin contact

lnhalation

Ingestion

Protection of first-aiders

Notes to physician

5. Fire-fightingmeasures

: In case of contact, immediately flush skin with plenty of water for at least 20 minutes.
Get medical attention immediately.

: If inhaled, remove to fresh air. lfnotbreathing, give artificial respiration. lf breathing is
difflcult, give oxygen. Get medical attention immediately.

: Oo not induce vomiting. Never give anything by mouth to an unconscious person. Get
medical attention immediately.

: Noactionshall be taken involving any personal risk or without suitable training. lf itis
suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus. It may be dangerous to the person providing aid to
give mouth{o-mouth resuscitation. Wash contaminated clothing thoroughly with water
before removing it, or wear gloves.

: In case of inhalation ofdecomposition products in a flre, symptoms may be delayed. The
exposed person may need to be kept under medical surveillanc€ for 48 hours.

Flammability of the product

Extinguishing media

Suitable

Not suitable
Hazardous thermal
decomposition products

Special p.otective
equipment for fi re-fighters

: Flammable.

Use an extinguishing agent suitable for the surrounding fire.

None known.

Decpmposes above 390"F (200"C). May form oxides ofcarbon and nitrogen.

Fire-fighlers should wear appropriate protectjve equipment and self-contained breathing
apparatus (SCBA)with a full face-piece operated in positive pressure mode.
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Nautique* Aquatic Herbicide

6 . Accidental release measures
Pe6onal precautions : No action shall be taken involving any personal risk or without suitable training. Evacuate

Environmental precautions

Methods for cleaning up

Small spill

Large spill

surrounding areas. Keep unnecessary and unprotected personnelfrom entering. Do not
touch orwalk through spilled material. Avoid breathing vaporormist Provide adequate
ventilation Wear appropriate respirator when ventilation is inadequate. Puton
appropriate personal protective equipment (see section 8).

: Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, wateMays, soil or air).

Stopleakif without risk. Move containers from spill area. Dilute with water and mop up jf
water-soluble or absorb with an inert dry material and place in an appropriate waste
disposal container. Dispose ofvia a licensed waste disposal contractor.
Stop leak if without risk. Move containers from spill area. Approach release from
upwind. Prevent entry into sewers, water courses, basements or confined areas Wash
spillages into an effluent treatment plant or proceed as follows Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite of
diatomaceous earth and place in container for disposal accprding to local regulations
(see section 13). Dispose ofvia a licensed waste disposal contractor Contaminated
absorbent material may pose the same hazard as the spilled product. Note: see section
1 for emergency contact information and section 13 for waste disposal.

7 . Handling and storage
Hanollng : Put on appropriate personal protective equipment (see section 8). Eating, drinking and

Storage

smoking should be prohibited in areas where this mateaal is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Persons with a history of skin sensitization problems or asthma allergies orchrontcor
recurrent respiratory disease should not be employed in any process in which this product
is used. Do not get in eyes or on skin or clothing. Do not breathe vapor or mist. Do not
Ingest. Useonlywith adequate ventilation. Wear appropriate respiratorwhen ventilation
is inadequate Keep intheoriginal container or an approved alternative made froma
compatible material, kept tightly closed when not in use. Empty containers retain product
residue and can be hazardous. Do not reuse container.

: Store in accordance with local regulations. Store in original container protected from
direct sunlight in a dry, cool and well-ventilated area, away from incompatible materials
(see section l0) and food and drink. Keep container tightly closed and sealed until ready
for use. Containers that have been opened must be carefully resealed and kept upright
to prevent leakage Do not store in unlabeled containers. Use appropriate coniainment
to avoid environmental contamination.

L Exposure controls/personal protection

Consult local authorities for
Recommended monitoring
procedures

Engineering measures

United States
Product name Exposure limits
1,2-Diaminoethane ACGIH TLV (United States, 1/2006). Skin

TWA: 25 mg/m3 I hour(s).
NIOSH REL (United States, 121200'l ).
TWA: 25 mg/m3 '10 hour(s).

OSHA PEL (United States, | 1/2006).
TWA: 25 mg/m' 8 hour(s).

Triethanolamine ACGIH TLV (United States, l/2005).
TWA: 5 mg/m' 8 hou(s).

acceptable expogure limits.
lf this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other mntrol measures and/or the nec€ssity to use respiratory protective equipment.
Applicators should refer to the product label for personal protective clothing and
equipment.
Use only with adequate ventilation. lf user operations generate dust, fumes, gas, vapor
or mist, use proc€ss enclosures, local exhaust ventilation or other engineering controls to
keep worker exposure to airborne contaminants below any recommended or statutory
limits.

Page:3/8

K-)
' Indrc.rer lr.dom.d( or s.pRo Cono..iton, Dato of issue :0711512009



Nautique* Aquatic Herbicide
Hygiene measures

Per3onal protection

Eyes

Skin

Respiratory
Hands

Personal protective
equipment (Pictograms)

HMIS Code/Personal
protectlve equlpment

Envlronmental exposure
contro13

:Washhands,forearmsandfacethoroughlyafterhandlingchemical produc{s, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location

Applicato6 should refer to the product label for p€rsonal protective clothlng and
€quipment.

: Face shield.

: Synthetic apron. Boots.

: Vaoor resoirator.

: Nitrile gloves.

iU

: Emissions from ventilation or work pfocess equipment should be checked to ensure they
comply with the requirements ofenvironmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

9. Physical and chemical properties

10. Stability and reactivity
Stability : The producl is stable.

Physicalstate
Color
Odor
pH

Relatlve density

Hazardous polymerization

Conditions to avoid
Materials to avoid

Hazardous decomposition
products

: Liquid.

: Purple. lDark]
: Ammoniacal. [Slight]
: 12.03 lconc. (% Ww): 1%]Typical

t'1.2

Under normal conditions of storage and use, hazardous polymerization will not occur.

No specific data.

Reactive or incompatible with the following materials: Strong acids and nitrites. Should
not be used in water where the pH is less than 6.0 due to the possible breakdown of the
copper chelate, which could form copper ions, which would precipitate. Should not be
applied to water when temperature of lhe water is below 60'F (15'C).

Under normal conditions of storage and use, hazardous decomposition products should
not be produced.

Highly flammable in the presence of the following materials or conditions: open flames,
sparks and static discharge.
Flammable in the presence of the following materials or conditions: heat.

11 . Toxicological information
Acute toxiclty

ProducUingredient name
Nautioue' Aouatic Herbicide

Species
Rabbit -
Male,
Female
Rat - Male,
Female
Rat - Male,
Female

Dose
700 mg/kg

0.68 g/kg

2100 g/m"

Result
LD50 Dermal

Exposure

LD50 Oral

LC50 Inhalation Vapor 4 hours

Pago:4/8

K-)
' lndt.r.. ir.d.d.rft ol3.PRo cododton, Date of issue : 0711512009



Nautique* Aquatic Herbicide
lnhalation

Ingestion
Skin

Eyes

Carcinogenicity
Classification
ProducUingredient name
1 ,2-Diaminoethane
Triethanolamine

ACGIH IARC

Corrosive to the respiratory system. May cause sensitization by inhalation. Exposure to
decomposition products may cause a health hazard. Serious effects may be delayed
following exposure.

Harmful if swallowed. May c€use burns to mouth, throat and stomach.

Corrosive to the skin. Causes burns. Toxic in contact with skin. Mav cause sensitization
by skin contact.

Corrosive to eyes. Causes burns.

EPA NIOSH NTP OSHA

12. Ecological information
tsnvrronmental efiects : No known siqnificant effects or critical hazards
Aquatic ecotoxicity
Producgingredient name
1 ,2-Diaminoethane

Test
Population
Mortality
Mortality
Mortality
Mortality

Species
Algae
Fish
Fish
Fish
Fish

Exposure
48 hours
96 hours
96 hours
96 hours
96 hours

Result
Acute EC50 >'100 mg/L
Acute LC50 275 mg/L
Acute LCs0 220 mg/L
Acute LC50 115.7 mg/L
Acute LC50 1544.7 nglL

Remark: lt is reasonable to assume that
Copper compounds contain Arsenic,
Cadmium, Chromium, and Lead in
concentrations ranging trom a few parts per
billlion to several hundred parts per million.

13 . Disposal considerations
waste disposal : The generation ofwaste should be avoided or manamized wherever possible. Empty

containers or liners may retain some product resjdues. This material and its container
must be dasposed of in a safe way. Dispose of surplus and non-recyclable productsviaa
licensed waste disposal contractor. Disposal ofthis product, solutions and any by-
products should at all times comply with the requirements of environmental protection
and waste disposal legislation and any regional local authority requirements. Avoid
dispersal of spilled material and runoff and contact with soil. waterwavs. drains and
sewers.

Disposal should be in accordance with applicable regional, national and local laws and regulations.
REfET tO SECtiOn 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION for
addltlonal handling information and prolection of employees.

14 . Transport information

Regulatory
information

UN number Proper shipping
name

Classes PG' Label Additional
inlormation

DOT Classification uN2735 AMINES, LIOUID,
coRRosrvE, N.o.s.
('1,2-Diaminoethane)

8 l

@
IMDG Class uN2735 AMINES, LIOUID,

coRRostvE, N.o.s.
(1,2-Diaminoethane)

8 l AV
IATA-DGR Class uN2735 AMINES, LIQUID,

CORROSIVE, N.O.S.
('l ,2-Diaminoethane)

I l c
Page:5/8

K-)l
. Indrc.r.. r.d.h.rt ol s.PRo codon on, Date of issue | 07h512009



Nautique* Aquatic Herbicide
PG' : Packing group

15 . Regulatory information

HCS Classitication

U.S. Federal regulations

SARA 313

Form R - Reporting
requirements

Supplier notification

California Prop. 65

International regulations
lnternational lists

Product name
Copper (ll) Carbonate Basic

Copper (ll) Carbonate Basic

CASnumber Concentration
12069-69-1 10 - 30

Toxic mateflal
Corrosive material
Sensitizing material
Targel organ effects

United States inventory (TSCA 8bt:All components listed.
TSCA precursor chemical list: Triethanolamine

SARA 302/304/31 l/312 ertremely hazardous substances 1,2-Diaminoethane
SARA 302/304 emergency planning and notiflcation 1,2-Diaminoethane
SARA 302/304/311/312 hazardous chemicals: Copper (ll) Carbonate Basic; 1,2-
Diaminoethane; Triethanolamine
SARA 311/312 MSDS distrlbution - chemical inventory - hazard ideniification:
Copper (ll) Carbonate Basic: Delayed (chronic) health hazard; 1,2-Diaminoethane: Fire
hazard, lmmediate (acute) health hazard, Delayed (chronic) health hazardi
Triethanolamine: lmmediate (acute) health hazard, Delayed (chronic) health hazard

Clean Water Act (CWA) 307: Copper (ll) Carbonate Basic

Clean WaterAct (CWA) 3l'l: 1 ,2-Diaminoethane
Clean AirAct (CAA) 112 accidental release prevention: 1,2-Diaminoethane

Clean Air Act (CAA) ll2 regulated flammable substances: No products were found.

Clean Air Act (CAA) 112 regulated toxic s ubstancea: 1 ,2-Diaminoethane

12069-69-1 10-30
SARA 313 notifications must not be detached from the MSDS and any copying and redistribution of the MSDS shall
include copying and redistribution of the notice attached to copies of the MSDS subsequently redistributed.

State regulations Connecticut Carcinogen Reporting: None ofthe components are listed.
Connecticut Hazardous Materlal Survey: None of the components are listed.
Florida substances: None of the components are listed.
lllinois Chemical Safety Act None ofthe components are listed.
lllinois Toxic Substances Disclosure to Employee Act None of the components are
listed.
Louisiana Reporting: None ofthe mmponents are listed.
Louisiana Spill: None of the components are listed.
Massachusetb Splll: None of the components are listed.
Massachusetb Substances: The following components are listed: 1 ,2-Diaminoethane
Michlgan Crltlcal Material: None ofthe components are listed.
Minnesota Hazardous Substances: None of the components are listed.
New Jersey Hazardous Substances: The following components are listed: 1,2-
Diaminoethane;Copper (ll) Carbonate Basic
New Jersey Spill: None of the components are listed.
New Jersey Toxic Catastrophe Preventlon Act None ofthe components are listed.
New York Acutely Hazardous Substances The following components are listedt 1,2-
Diaminoethane
New York Toxic Chemical Release Reporting: None ofthe componenls are listed.
Pennsylvania RTK Hazardous Subsiances. The following components are listed: '1,2-

Diaminoethane;Copper (ll) Carbonate Basic
Rhode lsland Hazardous Substances: None of the components are listed.

No products were found.

This product, (and its ingredients) is (are) listed on national inventories, or is (are)
exempted from being listed, in Australia (AICS), in Europe (EINECS/ELINCS), in Korea
(TCCL), in Japan (METI), in the Philippines (RA6969).
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16. Other information
Labe| TequiTemenB : CAUSES RESPIRATORY TRACT, EYE ANDSKIN BURNS. MAYcAUsESEVERE

ALLERGIC RESPIRATORY AND SKIN REACTION. HARMFUL IF ABSORBEO
THROUGH SKIN. MAY BE HARMFUL IF SWALLOWED. CONTAINS MATERTAL
THAT CAN CAUSE TARGET ORGAN DAMAGE.

Hazardous Material :

Information System (U.S.A.)
HAZARO RATINGS

3 4- E trem"

^ 
3- Seriousv 2- Moderate

n t- S ght
- 0. Mlnlmal

D Soo 6ectlon 8 formo.€ detailed
intormation on peBonal protectlon.

The customer is responsible for determinlng the PPE code for thls material.
National Fire Protection :

Association (U.S.A.)

References

Date of issue
Date of previous issue
Version

Notice to reader
To the best of our knowledge, the information conlalned herein ls accurate. However, neither lhe above named
supplier nor any of its subsidiaries assumes any liability whst3oev€r for the accuracy or completeness of the
information contained hereln. Fir|al detemlnatlon of sultabltity of any material is the sole responsibility of the user.
All materials may present unknown hazards and should be used with caution. Although certain hazards are
described herein, we cannot guarantee that these are the only hazards that exisl The data inthis MSDS relates
only to the specific material designated herein. Possible adverse effecB (see Sectlon 2, 11 and 12) may occur lf this
material is not handled in the rccommended manner.

'""nnQ{'iHTi:Y..'special
: ANSI 2400.'1, MSOS Standard, 2004. - Manufacturer's Material Safety Data Sheel. -

29CFR Part'1910.'1200 OSHA MSDS Requirements. -49CFR Table List ot Hazardous
Materials, UN#, Proper Shipping Names, PG.

I 0711512009
;0'1i1512009
| 2.1
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State Implementation Plan (SIP) Section 5.3 Exception Information Sheet 

Use of Copper & Acrolein To Control Aquatic Vegetation In Canals, Laterals, 

Regulation & Recharge Basins  

Fresno Irrigation District 

October 24, 2013 

1. Description of the Proposed Action. The proposed action is the application of 
acrolein- and copper-containing aquatic herbicides to irrigation canals for the 
purposes of controlling aquatic vegetation and algae.  For a more detailed 
description, see the District’s Initial Study/Mitigated Negative Declaration 
(IS/MND) dated September 5, 2013. . 

2. Method of Completing the Action. The action (the application of acrolein- and 
copper-containing aquatic herbicides) will be completed according to the 
pesticide manufacturer’s product label directions.  Refer to the aforementioned 
IS/MND. 

3. Schedule. The schedule for the action will be according to Integrated Pest 
Management (IPM) principles.  For example, the application of aquatic herbicides 
will be done at times and frequencies when the concentration of algae and/or 
weeds equals or exceeds thresholds established by the District.  This typically 
takes place annually between March and November. 

4. Discharge and Receiving Water Quality Monitoring Plan. The District has 
prepared and will use its Aquatic Pesticide Application Plan (APAP) as required 
in the Statewide General NPDES Permit for the Discharge of Aquatic Pesticides 
for Aquatic Weed Control In Waters of the United States (No. CAG 990005).  The 
APAP describes in detail the requirements for sampling, analysis, and reporting 
before, during, and after the project.  Further, the APAP contains a Quality 
Assurance Project Plan (QAPP) that describes in detail the quality assurance 
and quality control procedures used for the project. 

5. Contingency Plans.  The District will maintain its ability to use other herbicides 
and/or manual removal of aquatic vegetation and aquatic herbicides that do not 
contain acrolein or copper. Alternative aquatic weed and algae control methods 
are not always as cost-effective, easy to apply, or efficacious as acrolein or 
copper. Refer to the aforementioned IS/MND for a discussion of the use of 
acrolein- and copper-containing aquatic herbicides. 

6. CEQA Documentation and Notification. The Fresno Irrigation District (District) 
will notify potentially affected public and governmental agencies of the project.  
The project is described in the District’s aforementioned IS/MND. All CEQA 
Documentation can be found in Appendix F of the IS/MND.  

7. Certification by a Qualified Biologist. At the annual completion of the project, 
the District will provide certification by a qualified biologist that the receiving 
water beneficial uses have been maintained. Pre- and post-project certification 
will take into account natural variations in project site conditions and the influence 
these conditions have on beneficial uses.  
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the Use of Copper & Acrolein to Control Aquatic Vegetation in Canals,
Laterals, Regulation & Recharge Basins

SCH #; 2013091020

We are transmitting the following:

X Mike Blankinship
tr Stephen Burkholder

Dafe.' October 16,2Q13

RECEIVED
ucT 1? 2013

STATE CLEARING HOUSE

u Sheri Backer
!

Sent By:

Item #
1

Quantitv
1

Description
Notice of Determination (NOD)
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Approval
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Comments:
Consistent with CEQA Guidelines Section 15075(d), attached, please find the project's

NOD.

Please call our office with any questions or comments. Thank You.

LETTER OF TRANSMITTAL
To: State of California

Governor's Ofiice of Planning and Research
State Clearinghouse and Planning Unit
1400 Tenth St
PO Box 3044
Sacramento, CA 95812-3044

From:

Signed os Receiyed: Dofe:



Toi

Fresno, CA 93721 OcI l0 2013

0 corJNFrom: Fresno Irrigation District g', 'Yqd;
2e07 South Maple Ave ---------'tEFIIyr.
Fresno, CA 93 725

Suliject: Filing of Notice of Determination in Compliancc with Section 2l I 08 of the Public
liesourccs Codc

,F}an"-..
Pr{lcct Title: Use of Copper & Acrolein to Control Aquatic Vegetation in Canals. Lat..uf.,\ E (*,h-l lfpn

I Reeulation & Recharge Basins "'"riu
| [)t'r .

Coirtact, Laurencc Kimura, telephone: (559) 233-7161 ext. 7103 "" I J i ,-{Jlj
$TATE rt, ,^^ .

A copy of the Mirigatcd Ncgative Declararion adopted for rhis project and ,.tu,.a ao.'iid{$ {iilARtfufo ur,,,^-
available for public exarnination at the District office al thc above address and telephonc numbcr, - ' "-/uDh

Lo{ation: Within Fresno, County

De$cription: Aquatic herbicides containing acrolein an&or copper will be used to control aquatic
vegetation in canals, laterals, and regulation and recharge basins. Control of this
vegetation is ncccssary in ordcr to cfhcicntly convey water. Fresno Inigation District

I has prepared the Initial Study/\4itigated Negative Declaration to meet requirements of
i ti The Statc Implcmentation Policy (SIP) Section 5.3 and 2) NPDF.S Permit

#cAG990005 (#2013-0002-DwQ).

Determination: This notice is to advisc that Fresno Inieation District annroved the above-described
project on October 15,2013, and has made the following determinations:

1 . i'hc project E will X will not have a significant effect on the environment.
2. L_l An Environmental Impact Report was prepared for this project pursuant to the

provisions of CEQA.
X A Mitigated Negative Declaration was prepared for this project pursu,urt to the

provisions of CEQA.
3. Mitigation measures fi rvcrc, [ *cre not, made a condition ol'the approval of this

project.
4. A statement of Overriding Considerations ! was, ffi was not, aclopted for this

proj ecl.
5, Calilomia State Department of Fish & Wildlii'e f'ees (AB 3158)

a) [-l 'fhc project has been lbund to be de minimis thus not subject to the provisions
of AB 3 158

Notice of Determination lF 
', 

I f= ,o
FresnocounryCrerk E2o131OOoO2s7 

|J= 
ll t tr U2221 Kem St

] ttl ffiThc projcct is nor de minimis and isl thcrcforc. subjecr ro rhc following fees:

I |jJ $2,156.25 for revicw ofa Negative Declaration
f] $Z,SSS.ZS for review ofan l]nvironmental Impact Report
X $SO.OO for County administrativc/processing fees

I E201310000257

I O@ 6E-YtLtbt)
Ladrence Kimura, Assista.nt General Manager Date
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Proiect Title: Use of Copper & Acrolein to Control Aquatic Vegetation in Canals, Laterals, Regulation & Recharge Basins

Notice of Completion & Environmental Document Transmittal
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l-cad A-qcnc\': Fresno lrrigation District (i)ntao! Per\or: Laurence Kimura
Nlailing Address:2907 South Maple Ave Ph,'ni: (559) 233-7161 x7103
Crrl Fresno Ztp:93725 (i)Lrntv: Fresno

Project Location: Counry: Fresno

Cross Srrccrs: State Highways 99, 180, 41 , 145 and 168
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Zip Codc: 93725
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!!
n
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NOI Orher:
tiA
Drall EIS
FOh"SI

! Joint Docurnent

! Final l)ocumenl
! other:(Prior SCH No.)

Other:

Local Action Type:

! tiereral Plan Up.lare

! General Plan Arnendrnent
L l urncfJl rlJn Llement
! Cornmunitl Plan

Specific Plao
Master Plan
Planned Unit Delelopment
Salc Plarl

Rezonc
Prczolrc
Use Pernlit
lind I)i!i\ion (Subdiyision. etc.)

Rede!clopment
Coastal l'ermit
Other:NPDES Permit

n
n
T-l

E

n
D
!
n

n!
!
n

Development Type:

! Rcsidential: Unirs _
n Officc: Sq.fr.
fl Conrmer.r"l:So-fL. 

-
L_.1 lndustriali Sq.ft.
n Educrtional:
L_l Recrea(ional:

Irvrr.rnr.'t'r@

- 

Errl)lolee'- ! Tr:,nrpur1itt,,'|l: T)|e
Empl,rycci_ ! lvlinrng:
Ernplo)ee\_

Mineral
Power: Typc
Waslc TreallneDt:Typc
Hlzdrdous Wnste:T!De
Other: Aquatic Weed-Mgt with Fle.bicidea-

Proiecl lssues Discussed in Documenr:

E Acsrhcric/Visual
I Agricultural Land

I Air Qull jry

n Fiscal

! Flood I'luin/Floodin8
n Forest l,und/Fire Hazard

E Publiu Scr vices/l:rciliric\

E Ilccrea!ion/l'arks
ffi Sr,h<xrls/l Jnivcrrities
! Scltie SysLcrns

L_-l i)c\[cf L rplcr(y
! Soil Elosion/Conrpaclion/Crxding
! sotid wasre
['foxic/Hazardous
E] Tralfic/Cjrcuhti(nr
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I water Quality
E WaIer Supply/Croundw.rler
I werlend/Riparian
! Crowrh Inducement

! Land Use

! Cumulari!e llffecls
n orher:
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[] [Jiologioal Rcsources I Minerals
! Coasral Zone I Noise
!Drainage/Absorption EPopularion/Housin!!Balance
n Ecun.'rnrc/.tohs

Present Land Usezoning/General Plan Designation:
Urban and Agriculture

Profect Description: (please use a separate page if necessary)

The Fresno lrrigation District proposes to apply aquatic herbicides to canals, laterals and regulation and recharge basins to
control a variety of aquatic vegetation as needed for the efficient delivery of irrigation water. The Fresno lrrigation District is
preparing this Initial Study/Mitigated Negative Declaration to meet requirements of 1) The State lmplementation Policy (5lP)

Section 5.3 and 2) NPDES Permit #CAG990005. See CEQA Initial Study and Mitigated Negative Declaration for details.
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Reviewing Agencies Checklist
lead Agencies may recommend State Clearinghouse distribution by marking agcncics below with and "X".
II you have already sent your documcnt to the agency pleasc dcnotc that with an "S".

Air Resources Board

Boating & Waterways, Department of
California Energency Management Agcncy

California Highway Patrol

Caltrans District #_
Caltrans Division of Aeronautics

Caltrans Planning

Central Valley Flood Protection Board

Coachella Valley Mtns. Conservancy

Coastal Commission

Cololado River Board

Conservation, Department ()f

Corlections, Department of
Dclta Protection Commission

Education, Department of
Encrgy Commission

Fish & Game Region #4
Food & Agriculture, Department of
Forestry and Fire Protecfion, Departrncnt of
General Services, Department of
Health Services, Department of
Housing & Community Development

Native American Hcritagc Commission

X

X 9,6"r. Fresno Co. Public Works & Planning

X-Orh"r,F@

Olfice of Historic Preservation

Oflicc ol Public School Construction

Parks & Rccreation, Department of
Pesticide Regulation, Department of
Public Utilities Commission

Rcgional WQCB #55
Rcsourccs Agcncy

Resources Recycling and Recovery, Department of
S.F. Bay Conscrvation & Dcvelopmcnt Comm.

San Gabricl & Lowcr L.A. Rivers & Mtns. Conservancy

San Joaquin River Conservancy

Santa Monica Mtns. Conservancy

State Lands Commission

SWRCB: Clean Water Grants

SWRCB: Water Quality
SWRCB: Water Rights

Tahoe Regional Planning Agency

Toxic Substances Control, Department of
Watcr Resourccs. Dcpartment of

X

X

X

X

X-

X

Local Public Review Period (to be filled in by lead agency)

Starting Datc September 6, 2013 En<Jing Datc October 9, 20'13

Lead Agency (Complele if applicable):
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YOUR IOST VALUABLE RESOURCE . WATER

TELEPSO1{E (553) 233.7161
FAX (559) 233.8227

2907 S. MAPLE AVEIIUE
FRES]|O, CALTFORt{tA 03725-220t

Seotember 23. 20'13

Mr. Dave Singleton
Program Analyst
Native American Heritage Commission
1550 Harbor Boulevard
West Sacramento, CA 95691

RE: SCH#2013091020 CEQA Notice of Completion;
Proposed Mitigated Negative Declaration for the "Use of Copper & Acrolein to
Control Aquatic Vegetation in Canals, Recharge Basins";
Located in Fresno County, California

Dear Mr. Singleton;

We are in receipt of your letter dated September 13,2013, that was received in our
office on September 19, 2013.

The above referenced project is confined to existing irrigation canals and recharge
basins and does not include any ground-disturbing activities. As a result, the project is
not expected to result in an impact to archeological resources.

Should you have any quegtions in regard to the subject matter, please do not hesitate to
contact me.

Laurence Kimura
Assistant General Manager
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