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Description/Analysis 

Issue Detail: In compliance with Section 5.3 of the State Implementation Plan, the Department of 
Utilities (Department) requests adoption of a Mitigated Negative Declaration and Mitigation Monitoring 
and Reporting Program for the control of aquatic vegetation in water quality detention basins and 
conveyances using copper-based algaecides/herbicides when determined to be the most effective 
treatment measure.

Policy Considerations: Adoption of the proposed Resolution is consistent with Utilities and 
Environmental Resources goals of the City’s 2030 General Plan:

1. Provide adequate stormwater drainage facilities and services that are environmentally 
sensitive, accommodate growth and protect residents and property.

2. The City shall continue to provide and maintain adequate water, wastewater and stormwater 
drainage utility services to areas in the city currently receiving these services from the City, 
and shall provide and maintain adequate water, wastewater and stormwater drainage utility 
services to areas in the city that do not currently receive these City services upon funding and 
construction of the infrastructure necessary to provide these City services.

Economic Impacts:  None

Environmental Considerations: An Initial Study was prepared and found that project-specific effects 
can be mitigated to a less-than-significant level.  A Mitigated Negative Declaration (MND) was 
prepared and circulated for a public review from December 1, 2014 to January 9, 2015.  Mitigation 
measures were identified to reduce potentially significant impacts related to hydrology/water quality.

One comment letter on the MND was received from the California Department of Fish and Wildlife 
(CDFW). During a conference call on January 9, 2015, the Department and its consultants discussed 
and resolved all of CDFW’s concerns, and prepared a written response to their comments. The 
CDFW comment letter and the City’s response, are attached as Exhibit B to the Resolution included 
with this report. CDFW’s primary concern is with impacts to biological resources of the giant garter 
snake. The Department and its consultants directed CDFW to where the information they requested 
was within the Initial Study and MND, shared information on the Department’s Integrated Pest 
Management approach to aquatic weed management and training program on special status species, 
and provided scientific literature for the Department’s conclusions in the Initial Study and MND.  
These comments and responses do not change the analyses and conclusions made in the MND.  
The MND is available at the Community Development Department’s webpage located at the following 
link:

http://portal.cityofsacramento.org/Community-Development/Planning/Environmental/Impact-Reports

Sustainability: Not Applicable

Commission/Committee Action: Not Applicable

Rationale for Recommendation: Adoption of the Mitigated Negative Declaration and Mitigation 
Monitoring and Reporting Program authorizes the City to submit a CEQA Notice of Determination that 
will comply with the Statewide General Pollutant Discharge Elimination System (NPDES) Permit for 
Residual Aquatic Pesticides Discharges to Water of the United States from Algae and Aquatic Weed 
Control Applications, adopted March 5, 2013. 2 of 138
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Financial Considerations: There is sufficient funding in DOU’s operating budget to implement 
aquatic weed control utilizing copper-based algaecides/herbicides. 

Local Business Enterprise (LBE): Not Applicable
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Background

In the mid-to-late 1990s, regional water quality detention basins were constructed within 
development projects to regulate and manage the quality of urban runoff throughout the 
City of Sacramento’s (City) jurisdiction. Water quality detention basins and channels 
provide stormwater quality treatment, flood control measures, and public amenities. The 
City has built and operated water quality detention basins for 20 years. Reoccurring 
nuisance conditions (e.g., algae blooms, low dissolved oxygen, odors, etc.) within these 
basins have triggered a need to evaluate additional aquatic weed controls which
maintenance staff can utilize in an environmentally appropriate manner while complying 
with applicable regulations.

On December 1, 2013, the State Water Resources Control Board (SWRCB) released 
the revised Statewide General National Pollutant Discharge Elimination System 
(NPDES) Permit for Residual Aquatic Pesticide Discharges to Water of the United 
States from Algae and Aquatic Weed Control Applications (Permit).  Potential 
dischargers are required to have coverage under this Permit to apply aquatic pesticides 
for aquatic weed control if the water being treated discharges into waters of the United 
States, and the City has such coverage. The purpose of the general permit was to 
substantially reduce liability incurred for releasing water treated with aquatic herbicides 
into waters of the United States. 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)

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

Quality Objectives (WQOs)

The City’s Department of Utilities (DOU) is responsible for storm drainage maintenance 
and operation throughout the City.  The DOU maintains and operates the drainage 
system to provide urban flood protection in a series of drainage zones throughout the 
City. The drainage system includes a large network of storm drains, detention basins, 
creeks, ditches, canals, pumping stations, and underground pipes to convey urban 
runoff and stormwater.

At times the DOU experiences issues resulting in reduced capacity and impeded flow in 
its above-ground, controlled drainage facilities due to the presence of aquatic 
vegetation. Additionally, detention basins and channels in residential areas are prone to 
infestation by nuisance vegetation and algae that can create mosquito breeding habitat
and bad odor, and impede efficient water flow.

Nuisance aquatic vegetation in and along the City’s water quality detention basins and 
associated channels includes but is not limited to: emergent weeds (cattail, bulrush, 
tules), floating weeds (azolla and duckweed), submersed weeds (milfoil, sago and curly 
leaf pond weed) and algae.  The DOU uses Reward® (diquat) and various glyphosate-
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containing herbicides to control one or more of these aquatic plants, and would also like 
to use aquatic algaecides containing copper on an “as-needed” basis. The City does 
not currently use copper.

The concentration of copper needed to effectively control aquatic weeds typically 
exceeds SIP water quality criteria. Although the SIP prohibits discharge of copper in 
excess of applicable water quality criteria into receiving waters, Section 5.3 of the SIP 
allows for short term or seasonal exceptions from meeting water quality criteria if 
determined to be necessary to implement control measures either for resource or pest 
management conducted by public entities.  The DOU has concluded that it meets the 
criteria for gaining a Section 5.3 SIP exception.  

Permittees who elect to use a SIP exception to gain permit coverage must satisfactorily 
complete several steps, including preparation and submission of a California 
Environmental Quality Act (CEQA) Initial Study and Mitigated Negative Declaration 
(MND) document, and a Mitigation Monitoring and Reporting Program.  When adopted
by the City Council and submitted to the SWRCB, these will be referenced in the
revised Permit. In accordance with CEQA, the DOU circulated the Initial Study and 
MND and received one public comment from the California Department of Fish and 
Wildlife (CDFW). The DOU discussed CDFW’s concerns with CDFW staff, and 
prepared a written response to their comments that is attached as Exhibit B to the 
Resolution included in this report. 

Once all of the SIP application documents are submitted to the SWRCB, the SWRCB
will post the City’s SIP exception request for a 30-day public notice period.  Following 
this step, SWRCB staff will schedule a request for Permit reopening to add the City to 
the Permit exception list on a SWRCB meeting agenda. If the City is listed in the 
revised Permit, the City will be authorized to discharge copper to receiving waters in 
excess of water criteria on a short term or seasonal basis.
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RESOLUTION NO. 

Adopted by the Sacramento City Council

February 24, 2015

ADOPTING THE MITIGATED NEGATIVE DECLARATION AND MITIGATION MONITORING 
AND REPORTING PROGRAM FOR THE USE OF COPPER TO CONTROL AQUATIC 

VEGETATION IN DRAINAGE CONVEYANCES AND BASINS

BACKGROUND

A. The State Water Resources Control Board released a Statewide General National 
Pollutant Discharge Elimination System (NPDES) Permit for the Discharge of Aquatic 
Pesticides for Aquatic Weed Control in Waters of the United States (Permit), and the 
Department of Utilities (Department) has obtained coverage under this Permit to apply 
aquatic pesticides to water quality detention basins and controlled drainage conveyance 
channels.

B. The Department desires to include aquatic algaecides containing copper on an “as
needed” basis to more efficiently control algae in these basins and channels. The Policy 
for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and 
Estuaries in California, also known as the State Implementation Plan (SIP) assigns 
effluent limitations for California Toxics Rule priority pollutants, including the aquatic 
herbicide copper. The SIP also prohibits discharges of priority pollutants in excess of 
applicable water quality criteria outside the mixing zone.

C. Although the SIP prohibits the discharge of copper in excess of applicable water quality 
criteria into receiving waters, Section 5.3 of the SIP allows for short-term or seasonal 
exceptions if determined to be necessary to implement control measures for resource or 
pest management (i.e., weed control) conducted by public entities. The Department has 
determined that it meets the criteria for gaining a Section 5.3 SIP exception for the use of 
copper to control algae in basins and controlled conveyance channels.

D. Pursuant to this exception, the Department proposes to apply aquatic herbicides 
containing copper to control aquatic vegetation, when determined to be the most effective 
treatment measure, in its drainage basins and conveyances (the “Project”).  Control of 
this vegetation is necessary in order to efficiently convey stormwater and urban runoff 
and prevent nuisance conditions.

E. Pursuant to the California Environmental Quality Act (CEQA), the City prepared an Initial 
Study and Mitigated Negative Declaration for the Project dated November 20, 2014.

F. The Initial Study and Mitigated Negative Declaration were circulated for public review and 
comment as required under CEQA, and a Mitigation Monitoring and Reporting Program 
has been prepared.
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G. The City has received and responded to public comments on the Mitigated Negative 
Declaration and the Initial Study.

BASED ON THE FACTS SET FORTH IN THE BACKGROUND, THE CITY COUNCIL 
RESOLVES AS FOLLOWS:

Section 1.  The City Council finds as follows:

A. Following preparation of an Initial Study for the Project, a Mitigated 
Negative Declaration (MND) for the Project was completed, noticed, and 
circulated in accordance with the requirements of the California 
Environmental Quality Act (CEQA), the State CEQA Guidelines, and the 
Sacramento Local Environmental Procedures.

B. A Notice of Intent to Adopt the MND (NOI) dated November 26, 2014, was 
circulated for public comment for a public review period beginning 
December 1, 2014 and ending January 9, 2015. The NOI was posted in the 
office of the Sacramento County Clerk and sent to those public agencies 
that have jurisdiction by law with respect to the proposed Project and to 
other interested parties and agencies.  

Section 2. The City Council has reviewed and considered the information contained in the 
MND, including the Initial Study, and the comments received during the public 
review process and the public hearing on the Project.  The City Council has 
determined that the MND constitutes an adequate, accurate, objective, and 
complete review of the environmental effects of the Project.

Section 3. Based on its review of the MND and on the basis of the whole record, the City 
Council finds that the MND reflects the City Council’s independent judgment and 
analysis and that there is no substantial evidence that the Project will have a 
significant effect on the environment.  

Section 4. The City Council adopts the MND for the Project.

Section 5. Pursuant to CEQA section 21081.6 and CEQA Guidelines section 15074, and in 
support of its approval of the Project, the City Council adopts a Mitigation 
Monitoring and Reporting Program to require all reasonably feasible mitigation 
measures be implemented by means of Project conditions, agreements, or other 
measures, as set forth in the Mitigation Monitoring and Reporting Program.

Section 6. The City Council approves the Project and authorizes the Department of Utilities to 
proceed with Project implementation in accordance with City policies and 
requirements and Section 5.3 of the State Implementation Plan, by submitting the 
City’s SIP exception request to the State Water Resources Control Board.

Section 7. City staff shall file or cause to be filed a Notice of Determination with the 
Sacramento County Clerk and the State Clearinghouse, pursuant to section 
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21152(a) of the Public Resources Code and section 15075 of the CEQA 
Guidelines.

Section 8. Pursuant to CEQA Guidelines section 15091(e), the documents and other 
materials that constitute the record of proceedings upon which the City Council 
has based its decision are located in and may be obtained from, the Office of the 
City Clerk at 915 I Street, Sacramento, California.  The City Clerk is the custodian 
of records for all matters before the City Council.

Section 9. Exhibits A, B, and C are made a part of this Resolution.

Table of Contents:

Exhibit A: Initial Study and Mitigated Negative Declaration 
Exhibit B: Public Comments and Response
Exhibit C: Mitigation Monitoring and Reporting Program
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Resolution Exhibit A: 

Mitigated Negative Declaration and Initial Study 
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1.0 PROJECT DESCRIPTION 

1.1 Introduction and Environmental Setting 
 

The City of Sacramento (herein referred to as “City”) covers approximately 100 square mile, 
with a population of about 475,000 people. The City of Sacramento, Department of Utilities 
(herein referred to as “Department”) is the entity responsible for water, storm drainage, and 
sewer services. The Department maintains and operates the drainage system for the City to 
allow surface water to flow to collection points, prevent flooding, and is able to pump water 
from its collection points, detention basins, and canals. The Department’s drainage system 
facilities are designed to provide urban flood protection in a series of drainage zones 
throughout the City. The drainage system includes a large network of storm drains, detention 
basins, creeks, ditches, canals, pumping stations, and underground pipes to convey urban 
runoff and stormwater. Refer to Figure 1. 
 
The Department’s drainage system receives urban runoff and drainage throughout the year 
and stormwater runoff during wet months. Efficient conveyance of urban runoff and 
stormwater is critical to the Department’s mission of flood control. The Department maintains 
the canals, creeks, ditches, detention basins, and pump stations to ensure efficient 
conveyance and sufficient capacity in drainage system facilities. Generally urban runoff flows 
into underground pipes that discharge directly into pumping stations, into drainage channels 
terminating at pumping stations and/or into detention basins that are also controlled by 
pumping stations.  
 
The Department experiences issues resulting in reduced capacity and impeded flow in its 
aboveground, controlled drainage facilities due to the presence of aquatic vegetation. 
Additionally, detention basins and channels in residential areas are prone to infestation by 
nuisance vegetation and algae that can create mosquito breeding habitat, citizen complaints 
of odor, and impede efficient water flow.  
 
Using Integrated Pest Management (IPM) techniques, the Department plans to apply aquatic 
herbicides containing copper on an “as-needed” basis to achieve aquatic weed control 
necessary for efficient water conveyance. Depending on algae or aquatic weed presence, 
density, and species type(s), aquatic herbicides containing copper may be applied at 
locations throughout the Department’s controlled conveyance system and basins. 
Applications may be made if the Department’s IPM thresholds are met, or are expected to be 
met, based on the weather, weed density, weed growth or predicted growth, water flow, 
water level in the system, or resident complaints. Some years, aquatic herbicides my not be 
used if thresholds are not met. Applications of aquatic herbicides are typically made between 
April and November. Applications may be made throughout the Department’s drainage 
conveyance and basin system as needed. No aquatic herbicide applications are made 
directly to the American or Sacramento Rivers. For drainage water to leave the Department’s 
system, it must be actively pumped out from the conveyance system or basin before it enters 
the American or Sacramento Rivers. Pumping of drainage water to the river does not 
typically occur during or shortly after applications of copper-containing herbicides. 
 
The “Project” is defined as the Department’s short-term or seasonal applications of aquatic 
herbicides that contain copper to drainage conveyances and basins to control algae and 
aquatic vegetation as needed for the efficient movement of stormwater and urban runoff, and 
prevent nuisance conditions.  
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Insert Figure 1 
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1.2 Regulatory Setting  
 

On June 4, 2004, The State Water Resources Control Board (SWRCB) released the 
Statewide General National Pollutant Discharge Elimination System (NPDES) Permit 
for the Discharge of Aquatic Pesticides for Aquatic Weed Control in Waters of the 
United States, #CAG990005. 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 Water of the United States from Algae and Aquatic Weed 
Control Applications (“Permit”) was adopted on March 5, 2013 and became 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 
herbicide copper. Further, the SIP prohibits discharges of priority pollutants in excess of 
applicable water quality criteria outside the mixing zone.1   
 
Although the SIP prohibits the discharge of copper in excess of applicable water 
quality criteria into receiving waters, Section 5.3 of the SIP allows for short-term or 
seasonal exceptions if determined to be necessary to implement control measures 
either (1) for resource or pest management conducted by public entities to fulfill 
statutory requirements, or (2) regarding drinking water conducted to fulfill statutory 
requirements under the federal Safe Drinking Water Act or the California Health and 
Safety Code. Exceptions may also be granted for draining water supply reservoirs, 
canals, and pipelines for maintenance, for draining municipal storm water 
conveyances during cleaning or maintenance, or for draining water treatment 
facilities during cleaning or maintenance.  The Department has concluded that it 
meets one or more of the criteria for gaining a Section 5.3 SIP exception.   
 
Permittees who elect to use a SIP exception must satisfactorily complete several 
steps, including preparation and submission of an application and California 
Environmental Quality Act (CEQA) document to SWRCB. Consistent with Section 
IX.C.1.a. of the Permit, entities may be added to Attachment G of the Permit if they 
have qualified for a SIP Section 5.3 exception2. Accordingly, when the application 
and CEQA process is complete, and a short-term or seasonal exemption from 
meeting the receiving water limit for copper is granted, Attachment G of the Permit 
will be revised to list the Department’s exemption and the Department may apply 
aquatic herbicides in accordance with the Permit as revised.  This document must be 

                                                      
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.” 
2 The SWRCB has indicated that the Permit may be re-opened for additional CEQA document submission 
on an as-needed basis.  
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submitted to the SWRCB for the permittee to be placed on Attachment G of the 
Permit, and subsequently be afforded coverage.   

1.3 Required Approvals 
 
The SWRCB must approve the Department’s application for a SIP Section 5.3 exception to 
the CTR criterion for copper.  The Department will submit the following documents to the 
SWRCB for acceptance: 

a. A detailed description of the proposed action; 
b. The proposed method of completing the action; 
c. A time schedule;  
d. 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); 

e. Contingency plans (to the extent applicable); 
f. CEQA documentation and notification of potentially affected agencies; and 

 
Upon completion of each seasonal or short-term application of aquatic herbicides that 
contain copper, the Department 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 
 

At the beginning of each season, prior to applications of copper, the Department will 
send a written notification of intent to use copper to the California Department of 
Fish and Wildlife (CDFW).  

 
1.4.2 NPDES Aquatic Pesticide Permit Notifications 

Every calendar year, at least 15 days prior to the first application of copper-
containing aquatic herbicide, the Department will notify potentially affected public 
agencies. The Department may post the notification on its website if possible. The 
notification must include the following information: 

 
1. A statement of the Department’s intent to apply algaecide or aquatic 
herbicide(s); 
2. Name of algaecide and aquatic herbicide(s); 
3. Purpose of use; 
4. General time period and locations of expected use; 
5. Any water use restrictions or precautions during treatment; and 
6. A phone number that interested persons may call to obtain additional 
information from the Department. 
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1.5 Standard Operating Procedures  
 

The Department implements an Integrated Pest Management (IPM) program for algae and 
aquatic weed control. The IPM program involves scouting for algae and aquatic weed 
presence in Department conveyances and basins to determine if the locations and densities 
exceed or are likely to exceed treatment thresholds. If  algae or aquatic weeds are present in 
locations and densities that exceed thresholds above which control is needed, the 
Department may make applications of copper-containing aquatic herbicides on an “as-
needed” basis to achieve the aquatic weed control necessary to maintain the system’s 
design capacity and flow, or prevent nuisance conditions due to odors or mosquito-breeding 
habitat. 
 
Prior to application copper-containing aquatic herbicides, the following tasks will be 
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 stating 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 Department personnel applying herbicides 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 for an herbicide that contains 
copper is included in Appendix E. 

 
3. All Department personnel applying herbicides review and consult the aquatic herbicide 

Material Safety Data Sheet (MSDS) (an example is provided 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. 

 
4. The condition of water conveyances or 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 or algae species, level of infestation, water 
and flow conditions, alternate control methods, and amount of aquatic herbicide to be 
applied. 

 
5. Notifications, as needed, are sent to the potentially affected public agencies and the 

California Department of Fish and Wildlife (CDFW).   
 

6. Prior to an application, Department personnel inspect and seal any emergency spill 
structures, as necessary if control structures are leaking. The Department will coordinate 
with pump operators to confirm that pumps, if present, will remain off during application. 

 
During and after an aquatic herbicide application, the following task will be accomplished: 
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1. Control small leaks ( < 1 gallon per minute) that may develop at control 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 if necessary or 
practicable. Continue coordination with pump operators that pumps, if present, remain 
off during application.  

 
This action will effectively prevent the release of water treated with aquatic herbicide 
from leaving a water conveyance or basin.  
 

  
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 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 less-than-
significant levels.  
 

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

Vegetation in Drainage Conveyances and Basins 
 
2. Lead Agency Name and Address:  City of Sacramento, Department of Utilities 
                                                                     1395 35th Avenue 

                 Sacramento, California 95822 
 
3. Contact Person & Phone Number:   William Roberts, Superintendent of Drainage 

Collection 
                                                                     (916) 808-6955 
 
4. Project Location:     Sacramento County, California 
 
5. Project Sponsor’s Name and Address: See #2. above 
 
6. General Plan Land Use Designation: Airport/Residential/Flood Control/Commercial 
 
7.  Zoning:      Industrial/Commercial/Residential 

18 of 138



City of Sacramento, Department of Utilities   Initial Study & Mitigated Negative Declaration 

Revision Date: November 20, 2014 Page 10 Blankinship & Associates, Inc. 
  

 
8. Description of Project:    See Section 1.0 
 
9. Surrounding Land Uses and Setting: Agriculture/Airport/Residential/Commercial 
 
10. Other Agencies Whose Approval is Required:  See Sections 1.3 and 1.4 
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   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.  There are no designated scenic vistas, state scenic highways, or scenic 

resources in the vicinity of the Project sites, therefore no impact would occur. 
 

Item c): No Impact.  The Project involves the short-term or seasonal application of aquatic 
herbicides that contain copper to drainage conveyances and basins in water bodies within the 
Department’s jurisdiction to control a variety of algae and/or aquatic vegetation.  These algae 
or aquatic weeds are typically at or below the water surface.  Upon control, the removal of 
these weeds would be unnoticed and would not degrade the visual character of the 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. 
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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.  The Project will not convert Prime Farmland, Unique Farmland, or 

Farmland of Statewide Importance to non-agricultural use, conflict with existing zoning or 
agricultural use, or a Williamson Act contract, or otherwise result in the conversion of 
Farmland to non-agricultural 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 trucks or other service vehicles 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.  Generally one or two vehicles are used for the transport 
and application of the herbicide. As needed, the Department may use a small generator or gas-
powered pump during the course of application. The Department may also use a boat with a 
small outboard motor in some locations where application from the banks is not feasible. None 
of the above vehicles or application equipment is expected to conflict with air quality plans or 
violate air quality standards.   

 
The Department is located in the Sacramento Valley Air Basin (SVAB), which includes the 
following counties:  Butte, Colusa, East Solano, Glenn, Placer, Sacramento, Shasta, Sutter, 
Tehama, Yolo, and Yuba.  The application of aquatic herbicides does not conflict with the 
Sacramento Metro Region 2013 Air Quality Management Plan, violate any air quality 
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standards, or contribute to an existing or projected violation based on data available from the 
Sacramento Metropolitan Air Quality Management District. 

 
Item c): No Impact. Levels of ozone and suspended matter (PM2.5) in Sacramento County have 

exceeded California Clean Air standards, and therefore the area is considered a 
“nonattainment” area for these pollutants. Sacramento was re-designated as in attainment for 
PM10 standards as there have been no measured violations since 1998. Although 
Sacramento County is nonattainment for both PM2.5 and ozone California Clean Air 
standards, the Project will not increase either of these criteria pollutants.   

 
Items d) & e): No Impact.  Aquatic herbicides containing copper will be applied by Department 

personnel. Applications will take place in Department conveyances and basins. While some 
applications may take place in more urban areas, these are typically brief in duration and 
made infrequently (i.e. one or two days per year).  Applications are not typically made near 
schools, health care facilities, or day care facilities, thereby eliminating exposure to these 
sensitive receptors and creating no impact. Similarly, there will be no objectionable odors that 
affect a substantial number of people as a result of the application of copper-containing 
aquatic herbicides.   

 

24 of 138



City of Sacramento, Department of Utilities   Initial Study & Mitigated Negative Declaration 

Revision Date: November 20, 2014 Page 16 Blankinship & Associates, Inc. 
  

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 Game 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 Game 
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 
conservation plan? 

    

 

25 of 138



City of Sacramento, Department of Utilities   Initial Study & Mitigated Negative Declaration 

Revision Date: November 20, 2014 Page 17 Blankinship & Associates, Inc. 
  

Discussion 
 

Item a): Less Than Significant Impact.  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 conservation status, 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 is presented in Appendix B.  

 
With two exceptions, no special status species has habitat in or near Department drainage 
conveyances and basins, or is otherwise expected to be exposed to aquatic herbicides used 
for the Project.   
 
The two terrestrial species that may be at risk are the western pond turtle (WPT) and the giant 
garter snake (GGS). A GGS could move from adjacent upland land parcels, constructed 
habitat, or natural water bodies near the Department’s conveyances and basins, and enter 
treated water bodies. WPTs may bask on the shore of conveyances or basins, particularly on 
concrete aprons, or on logs or other floating structures in slow moving or static parts of 
conveyances or basins; they may enter the water when startled or to forage for prey. Once in a 
treated conveyance or basin, a WPT or GGS may be exposed to copper through contact with 
treated water, ingestion of treated water, or consumption of prey items that may have had 
contact with treated water.  
 
 

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,ST, 
SCSC 

Herbaceous wetland, 
temporary pool; 

Grassland/herbaceous, 
Savanna, Woodland - 
Hardwood; Benthic, 

Burrowing in or using 
soil 

 X (1)  

western 
spadefoot Spea hammondii SCSC 

Lowlands to foothills; 
grasslands, open 

chaparral, pine-oak 
woodlands. Prefers 
shortgrass plains, 

sandy or gravelly soil. 
Fossorial. Breeds in 
temporary rain pools 

and slow-moving 
streams 

 X (2)  
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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 
BIRD             

Cooper's hawk Accipiter cooperii  

Woodland, chiefly of 
open, interrupted, or 
marginal type; nest 

sites mainly in riparian 
growths of deciduous 

trees 

 X (3)  

tricolored 
blackbird Agelaius tricolor SCSC 

Fresh-water marshes 
of cattails, tule, 

bulrushes and sedges; 
Cropland/hedgerow, 

Grassland/herbaceous 

 X (3)  

grasshopper 
sparrow 

Ammodramus 
savannarum SCSC 

Dense grasslands on 
rolling hills, lowland 

plains, in valleys & on 
hillsides on lower 
mountain slopes 

X   

golden eagle Aquila chrysaetos  
Rolling foothills, 

mountain areas, sage-
juniper flats, and desert 

X   

great egret Ardea alba  

Colonial nester in large 
trees; rookery sites 

located near marshes, 
tide-flats, irrigated 

pastures, and margins 
of rivers and lakes 

 X (4)  

great blue heron Ardea herodias  

Colonial nester in tall 
trees, cliffsides, and 

sequestered spots on 
marshes 

 X (4)  

burrowing owl Athene cunicularia SCSC 

Agriculture/rangeland, 
grassland, parks with 
open ground squirrel 

burrows 

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 

ferruginous hawk Buteo regalis  

Open grasslands, 
sagebrush flats, desert 
scrub, low foothills & 

fringes of Pinyon-
Juniper habitats 

X   

Swainson's hawk Buteo swainsoni ST, SCSC 

Cropland/hedgerow, 
Desert, 

Grassland/herbaceous, 
Savanna, Woodland - 

Mixed 

X   

western snowy 
plover 

Charadrius 
alexandrinus 

nivosus 
FT, SCSC 

Sandy beaches, alkali 
lakeshores and dry 

evaporation ponds; un-
vegetated open areas, 

primarily in sand 
dunes, for nest sites 

X   

mountain plover Charadrius 
montanus SCSC 

Recently plowed fields, 
sparsely vegetated 

fields, and pastureland 
with little to no 

vegetative growth 

X   

western yellow-
billed cuckoo 

Coccyzus 
americanus 
occidentalis 

SE 

Open woodland 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   

snowy egret Egretta thula  

Colonial nester, with 
nest sites situated in 

protected beds of 
dense tules 

 X (4)  

white-tailed kite Elanus leucurus  

Rolling foothills and 
valley margins with 
scattered oaks and 
river bottomlands or 

marshes next to 
deciduous woodland 

 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 

merlin Falco columbarius  

Seacoast, tidal 
estuaries, open 

woodlands, 
savannahs, edges of 

grasslands and 
deserts, farms and 

ranches 

X   

California black 
rail 

Laterallus 
jamaicensis 
coturniculus 

CNPS-1 

Freshwater marshes, 
wet meadows, shallow 
margins of saltwater 
marshes bordering 

larger bays; areas with 
water depths of about 

1 inch; dense 
vegetation for nesting 

habitat 

X   

song sparrow  
("Modesto" 
population) 

Melospiza melodia SCSC Fresh-water marshes 
and riparian thickets X   

black-crowned 
night heron 

Nycticorax 
nycticorax  

Colonial nester, usually 
in trees, occasionally in 

tule patches 
 X (4)  

osprey Pandion haliaetus  

Forages for fish in 
bays, fresh water 

lakes, and rivers; tree-
top nesters with large 

nests 

X   

double-crested 
cormorant 

Phalacrocorax 
auritus  

Colonial nester on 
coastal cliffs, offshore 

islands, and along lake 
margins in the interior 

of the state 

 X (4)  

white-faced ibis Plegadis chihi  Shallow fresh-water 
marsh 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 

purple martin Progne subis SCSC 

Inhabits woodlands, 
low elevation 

coniferous forest of 
douglas-fir, ponderosa 
pine, & Monterey pine 

X   

bank swallow Riparia riparia ST 

riparian and other 
lowland habitats; 
requires vertical 

banks/cliffs with fine 
soils 

 X (5)  

least Bell's vireo Vireo bellii pusillus FE, SE 

Summer resident of 
Southern California in 
low riparian in vicinity 
of water or in dry river 
bottoms; nests placed 

along margins of 
bushes or on twigs 

projecting into 
pathways, usually 
willow, Baccharis, 

mesquite 

 X (5)  

yellow-headed 
blackbird 

Xanthocephalus 
xanthocephalus SCSC 

Nests in freshwater 
emergent wetlands 

with dense vegetation 
and deep water; often 
along borders of lakes 

or ponds 

 X (5)  

FISH             

Sacramento 
perch 

Archoplites 
interruptus SCSC 

Historically found in the 
sloughs, slow-moving 
rivers, and lakes of the 

central valley 

X   

Delta smelt Hypomesus 
transpacificus FT, SE 

Sacramento-San 
Joaquin River Delta; 

seldom found at 
salinities > 10 ppt 

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 

steelhead - 
Central Valley 

DPS 

Oncorhynchus 
mykiss irideus FT 

Sacramento River and 
San Joaquin Rivers 
and their tributaries 

X   

chinook salmon - 
Sacramento River 

winter-run ESU 

Oncorhynchus 
tshawytscha 

FE, SE, 
CNPS-1 

Sacramento river 
below Keswick Dam; 

spawns in the 
Sacramento River but 
not in tributary streams 

X   

chinook salmon - 
Central Valley 

spring-run ESU 

Oncorhynchus 
tshawytscha FT, ST Sacramento River and 

tributaries X   

Sacramento 
splittail 

Pogonichthys 
macrolepidotus SCSC 

Lakes, Slow-moving 
Rivers with Vegetated 

Floodplain, Tidal 
Estuarine Marsh 

X   

longfin smelt Spirinchus 
thaleichthys ST, SCSC 

Found in open waters 
of estuaries, prefer 

salinities of 15-30 ppt, 
but may be found in 

completely freshwater 
to almost pure 

seawater 

X   

eulachon Thaleichthys 
pacificus FT, SCSC 

Found in Klamath river, 
Mad River, Redwood 

creek & in small 
numbers in Smith river 

& Humboldt Bay 
tributaries 

X   

INVERTEBRATE             

Blennosperm 
vernal pool 

andrenid bee 

Andrena 
blennospermatis  

Bees nest in the 
uplands around vernal 

pools; oligolectic on 
vernal pool  

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 

andrenid bee Andrena 
subapasta  

Collects pollen 
primarily from Arenaria 

californica but also 
Orthocarpus erianthus 

& Lasthenia sp. 

X   

Conservancy fairy 
shrimp 

Branchinecta 
conservatio FE Vernal pools X   

vernal pool fairy 
shrimp 

Branchinecta 
lynchi FT Vernal pools X   

midvalley fairy 
shrimp 

Branchinecta 
mesovallensis  Vernal pools in the 

Central Valley X   

Sacramento 
Valley tiger beetle 

Cicindela hirticollis 
abrupta  

Sandy floodplain 
habitat in the 

Sacramento valley 
X   

valley elderberry 
longhorn beetle 

Desmocerus 
californicus 
dimorphus 

FT Riparian areas; on 
valley elderberry plants X   

hairy water flea Dumontia 
oregonensis  

Vernal pools. In 
California, known only 

from Mather field. 
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 

Ricksecker's 
water scavenger 

beetle 

Hydrochara 
rickseckeri  Aquatic, vernal pool 

habitat X   

vernal pool 
tadpole shrimp 

Lepidurus 
packardi FE Vernal pools X   

California 
linderiella 

Linderiella 
occidentalis  

Seasonal pools in 
unplowed grasslands 
with old alluvial soils 
underlain by hardpan 

or in sandstone 
depressions 

X   

Antioch multilid 
wasp 

Myrmosula 
pacifica  

Sand dunes in the 
Sacramento-San 

Joaquin River Delta 
X   

MAMMAL             

pallid bat Antrozous pallidus SCSC 

Deserts, grasslands, 
shurblands, woodlands 

& forests. Most 
common in open, dry 
habitats with rocky 
areas for roosting 

 X (3)  

silver-haired bat Lasionycteris 
noctivagans  

Primarily a coastal and 
montane forest dweller 
feeding over streams, 
ponds, & open brushy 

areas 

X   

western red bat Lasiurus 
blossevillii SCSC 

Along riparian and 
agricultural areas in 

broadleaf tree 
communities 

throughout the Central 
Valley 

 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 

hoary bat Lasiurus cinereus  

Prefers open habitats 
or habitat mosaics, 

with access to trees for 
cover and open areas 
or habitat edges for 

feeding 

 X (3)  

American badger Taxidea taxus SCSC 

Most abundant in drier 
open stages of most 

shrub, forest, and 
herbaceous habitats, 

with friable soils 

X   

PLANT             

Ferris' milk-vetch Astragalus tener 
var. ferrisiae CNPS-1 Grassland X   

alkali milk-vetch Astragalus tener 
var. tener CNPS-1 

Alkali areas of 
floodplains; vernal 

pools 
X   

heartscale Atriplex cordulata 
var. cordulata CNPS-1 

Saline or alkaline soils 
in chenopod scrub, 
valley and foothill 

grassland 

X   

brittlescale Atriplex depressa CNPS-1 

Alkaline clay soils in 
chenopod scrub, 
meadows, vernal 

pools, and valley and 
foothill grassland 

X   

San Joaquin 
spearscale 

Atriplex 
joaquinana CNPS-1 

Alkaline clay soils in 
chenopod scrub, 
meadows, vernal 

pools, and 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 

big-scale 
balsamroot 

Balsamorhiza 
macrolepis CNPS-1 

Chaparral, valley and 
foothill grassland, 

cismontane woodland 
X   

watershield Brasenia 
schreberi CNPS-2 

Lakes, ponds and 
slow-moving streams; 

0.5-3 m deep 
 X (6) (7)  

bristly sedge Carex comosa CNPS-2 Marshes and swamps  X (6) (8)  

hispid salty bird's-
beak 

Chloropyron molle 
ssp. hispidum CNPS-1 

Meadows and seeps, 
playas, valley and 
foothill grassland 

X   

palmate-bracted 
salty bird's-beak 

Chloropyron 
palmatum 

FE, SE, 
CNPS-1 

Chenopod scrub, 
valley and foothill 

grassland 
X   

Bolander's water-
hemlock 

Cicuta maculata 
var. bolanderi CNPS-2 

Marshes and swamps, 
coastal, fresh or 
brackish water 

 X (6) (9)  

Brandegee's 
clarkia 

Clarkia biloba ssp. 
brandegeeae  

Chaparral, cismontane 
woodland, lower 

montane coniferous 
forest 

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 

Peruvian dodder 
Cuscuta 

obtusiflora var. 
glandulosa 

CNPS-2 Freshwater marshes 
and swamps  X (6) (9)  

dwarf downingia Downingia pusilla CNPS-2 
Valley and foothill 
grassland (Mesic 

sites), vernal pools 
X   

Boggs Lake 
hedge-hyssop 

Gratiola 
heterosepala 

SE, CNPS-
1 

Clay soils at the 
margins of lakes and 

vernal pools 
 X (8)  

woolly rose-
mallow 

Hibiscus 
lasiocarpos var. 

occidentalis 
CNPS-1 Freshwater Marsh  X (6) (9)  

Ahart's dwarf 
rush 

Juncus 
leiospermus var. 

ahartii 
CNPS-1 Vernal pools, valley 

and foothill grassland X   

Red Bluff dwarf 
rush 

Juncus 
leiospermus var. 

leiospermus 
CNPS-1 

Chaparral, valley and 
foothill grassland, 

cismontane woodland, 
vernal pools, meadows 

and seeps 

X   

Delta tule pea Lathyrus jepsonii 
var. jepsonii CNPS-1 

Estuarine salt marshes 
and tidally influenced 
river banks, slough 
edges and levees 

 X (6) (9)  
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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 

legenere Legenere limosa CNPS-1 Vernal pools X   

Heckard's 
pepper-grass 

Lepidium latipes 
var. heckardii CNPS-1 Grassland, Vernal 

Pools X   

Mason's 
lilaeopsis Lilaeopsis masonii CNPS-1 

Freshwater and 
brackish marshes, 

riparian scrub 
X   

Delta mudwort Limosella australis CNPS-2 
Riparian scrub, 
freshwater and 

brackish marshes 
 X (6) (9)  

Baker's 
navarretia 

Navarretia 
leucocephala ssp. 

bakeri 
CNPS-1 

Grassland, Coniferous 
Forest, Oak Woodland, 

Vernal Pools 
X   

pincushion 
navarretia 

Navarretia myersii 
ssp. myersii CNPS-1 Vernal pools X   

Colusa grass Neostapfia 
colusana 

FT, SE, 
CNPS-1 Vernal pools 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 

slender Orcutt 
grass Orcuttia tenuis FT, SE, 

CNPS-1 Vernal pools X   

Sacramento 
Orcutt grass Orcuttia viscida FE, SE, 

CNPS-1 Vernal pools X   

bearded 
popcornflower 

Plagiobothrys 
hystriculus CNPS-1 Vernal pools, valley 

and foothill grassland X   

Sanford's 
arrowhead Sagittaria sanfordii CNPS-1 Marshes and swamps  X (6) (8)  

marsh skullcap Scutellaria 
galericulata CNPS-2 Marshes and swamps, 

meadows and seeps  X (6) (9)  

side-flowering 
skullcap 

Scutellaria 
lateriflora CNPS-2 Meadows and seeps, 

marshes and swamps  X (6) (9)  

Suisun Marsh 
aster 

Symphyotrichum 
lentum CNPS-1 

Marshes and swamps 
(brackish and 
freshwater) 

 X (6) (9)  
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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 

saline clover Trifolium 
hydrophilum CNPS-1 

Marshes and swamps, 
valley and foothill 

grassland, vernal pools 
 X (6) (9)  

Crampton's 
tuctoria or Solano 

grass 

Tuctoria 
mucronata 

FE, SE, 
CNPS-1 

Vernal pools, valley 
and foothill grassland X   

REPTILE             

western pond 
turtle Emys marmorata SCSC 

Thoroughly aquatic 
turtle of ponds, 
marshes, rivers, 

streams & irrigation 
ditches, usually with 
aquatic vegetation 

  X 

giant garter snake Thamnophis gigas FT, ST 

Prefers freshwater 
marsh and low gradient 
streams, has adapted 
to drainage canals and 

irrigation ditches 

  X 

 
 
 
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 may forage in the shallow water at the margins of Department conveyances or 
basins. Given the large amount of potential foraging area, the food items from treated 
areas would likely only constitute an insignificant percentage of the total diet.  Therefore, 
no risk due to copper exposure is anticipated. 

(5) Species forage for emergent aquatic insects over water. Given the large amount of 
potential foraging area, the emergent aquatic insects from treated areas would likely only 
contribute an insignificant percentage of the total diet.  Therefore, no risk due to copper 
exposure is anticipated. 

(6) According to The CalFlora Database, no reported occurrences of these species exist 
within the project area. 
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(7) Direct exposure to stalks and leaves in addition to indirect root zone exposure may occur 
following treatment. However, leaf exposure is not likely to have any effect due to the 
plant’s mucous membrane. Watershield is considered resilient to copper toxicity as 
copper treatments have been shown as ineffective in controlling watershield (DiTomaso 
2013). 

(8) Not a submerged aquatic plant. Therefore exposure to copper treated water is indirect, if 
any. Exposure will only occur through root uptake of soil water.  Aquatic herbicide 
concentration in root zone water is not expected to be sufficient to cause impaired growth 
or cause death. 

(9) Not an emergent plant and therefore does not grow in standing water but may grow on 
moist banks of conveyances or basins.  Exposure to treated water containing aquatic 
herbicides is indirect, if any. Exposure will only occur through root uptake of soil water; 
however, chemical properties of copper-containing herbicides make it unlikely that 
copper will be able to move through soil pore water to the roots of the plant.  Aquatic 
herbicide concentration in root zone water is not expected to be sufficient to cause 
impaired growth or cause death. 

 
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) 
 

Methods for Estimating Risk 
 
The United States Environmental Protection Agency (USEPA) has developed Toxicity 
Reference Values (TRVs) for many chemicals. However, published TRVs generally do not 
exist for herbicides. Therefore, herbicide-specific TRVs were derived as part of this 
document (USEPA 1999). Endpoints from studies available from the published literature or 
government reports and databases can be used to establish TRVs. The endpoints used to 
estimate risk of copper to the giant garter snake (GGS) and western pond turtle (WPT) 
were found in USEPA’s OPP database (2014). 
 
The USEPA (1989) suggests applying a 20X safety factor to median toxicity values for 
aquatic threatened or endangered species and a 10X safety factor for terrestrial 
threatened or endangered species.   
 
Often, no herbicide-specific toxicity results are available for various taxonomic groups. For 
example, database and literature searches for copper toxicity testing of reptiles did not 
yield any useable studies. In this case, avian (bird) toxicity endpoints were used in place of 
specific toxicity values for the GGS and WPT. The uncertainty involved with using avian 
endpoint data to estimate risk to a reptile species does not require the application of an 
additional safety factor (USEPA 2004).  
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Once a TRV has been derived, it may be compared to an exposure estimate to evaluate 
whether an adverse effect for a given species is likely to occur. Exposures are estimated 
using parameters from the Wildlife Exposure Factors Handbook (1993). If an estimated 
exposure is lower than the derived TRV, the exposure scenario is not considered to pose 
a risk. 
 
Risk is estimated by comparing the estimated environmental concentration (EEC) an 
organism may be exposed to the derived TRV to estimate a risk. Risk may be present 
when the EEC divided by the TRV is greater than or equal to 1.0. Risk is likely not present 
if the result is less than 1.0. 

 
Risk = EEC/TRV 

 
Where: 
EEC = Estimated Environmental Concentration 
TRV = derived Toxicity Reference Value 

 
Copper Discussion 
 
Since no useable published TRVs for copper was available for the GGS or WPT, the 
approach used here was to select the most sensitive avian endpoint found in the USEPA’s 
OPP database.  The most sensitive endpoint for birds is 357.9 mg copper/kg body weight 
(OPP 2014). This endpoint was used for derivation of a reptilian TRV by applying the 
recommended 10X safety factor for threatened terrestrial species. The derived reptilian 
TRV of 35.79 mg copper/kg body weight was used to determine if the exposure to copper-
treated water presents a risk to the GGS or WPT.   
 
Use of a standard water intake factor (multiplier used to estimate water intake based on 
metabolic need and body weight), and an estimate of the concentration of copper in water 
the GGS or WPT might drink or indirectly consume was calculated. Indirect consumption 
includes, but is not limited to dietary intake of fish and aquatic invertebrates.  The 
methodology for estimating this value is contained in USEPA's Wildlife Factors Handbook 
(1993).  From this, the amount of copper consumed per kg of body weight per day was 
calculated and compared to the TRV to assess the extent of risk.  
 
It was estimated that applications of copper at the maximum label application rate (2.0 
mg/L) will not lead to a dietary exposure greater than or equal to the dietary TRV for GGS 
or WPT of 35.79 mg copper/kg body weight/day. Thus, copper applied to the Department’s 
conveyances and basins for aquatic weed and algae control does not appear to pose risk 
to the GGS or WPT.  
 
A literature search was done to assess the impacts, if any, of fish toxicity on a loss of prey 
for the GGS or WPT. Acute copper toxicity data to aquatic species is summarized in 
Appendix B. Mortality data to fish is varied depending on form of copper, species of fish, 
and study details. Median Lethal Concentration (LC50) data for the fish studies reviewed 
indicates a wide range of values, from 26 ppb to 57,000 ppb. Given the wide range of 
available data it is difficult to estimate the potential risk to fish in Department conveyances 
or basins. However, given the species of fish anticipated to be present in Department 
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conveyances and basins, the most sensitive relevant fish (bluegill) LC50 is 1300 ppb. The 
Department’s typical target copper application rate or water concentration of 1000 ppb 
suggest it is unlikely that fish mortality will occur. Given the short-term duration of 
bioavailable dissolved copper in the water column and the infrequent (i.e., once per year) 
use of copper-containing herbicide applications, impacts to fish, if any, are not likely to 
affect the food base of GGS or WPT.   
 
To educate Department staff working in the conveyances and basins of the potential 
presence of the GGS and WPT, a qualified biologist shall conduct a worker’s 
environmental awareness program (WEAP). The WEAP training will be completed prior to 
application of aquatic herbicides containing copper to control vegetation in Department 
conveyances and basins. The WEAP will include, at a minimum, species identification, a 
description of suitable habitat for the species, and measures to implement in the event that 
this species is found during application.  This training shall instruct personnel to recognize 
GGS and WPT, their habitats and life histories. 

 
Item b): No Impact.  The Project will take place in the Department’s conveyances and basins, 

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 or U.S. Fish and Wildlife Service.     

 
Item c): No Impact.  The Project will take place in the Department’s conveyances and 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.  Specifically, the risk to GGS and WPT was 
assessed and it was concluded that the use of aquatic herbicides containing copper does not 
pose an unacceptable risk to either species.  

 
Item d): No Impact.  Water present in the Department’s conveyances and basins is predominantly 

comprised of stormwater and urban runoff.  The Department’s drainage conveyances and 
basins are not directly connected to natural watercourses; project activities will not adversely 
influence movement of any native, resident or migratory fish.  
 

Items e) and f): No Impact.  The Project does not conflict with, and has no impact to any local 
policies, ordinances, or plans 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 Department’s drainage 
conveyances and basins.  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 that 
contain copper to drainage conveyances and basins within the jurisdiction of the 
Department.  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, as workers would use existing facilities.  
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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 of the 
undiluted, formulated product 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 Department facilities, at the point of 
application, or during transport.   

 
The Department handles, stores, and 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 
Department’s aquatic vegetation management program, which would be applied to the use of 
herbicides that include copper: 

 
1. Department personnel that make aquatic herbicide applications are themselves, or under 

the direct supervision of, a DPR-licensed Qualified Applicator Certificate or License 
holder (QAC/QAL).  Expertise and training used by these personnel mitigate potentially 
significant impacts. 

 
2. 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, and 
health and environmental hazards and restrictions, and include 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.  

 
3. All Department personnel applying herbicides 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 specific product labels are included in Appendix E.   

 
4. All Department personnel applying herbicides review and consult the aquatic herbicide 

Material Safety Data Sheet (MSDS) (an example is provided 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 herbicides.   

 
5. Department personnel’s familiarity with and implementation of 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, 
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including goggles, disposable coveralls, gloves and respirators. 
 

6. The condition of the water conveyance(s) or basin(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. 

 
7. Prior to an application, the water operator will confirm no water is being pumped out of 

the drainage conveyance(s) or basin(s) being treated.  
 

8. The location(s) at which the aquatic herbicide is introduced into the water is staffed until 
the application is complete.  Department staff performing inspections are in continuous 
cell phone or radio contact with staff making the application.  In the event that a pump is 
accidentally turned on during an application event, addition of aquatic herbicide stops. 
Not until the pump is turned off does aquatic herbicide application resume. 

 
Item c): Less Than Significant Impact.  There are schools located within ¼ mile of locations 

were applications may be made.  However, applicators will be present at the herbicide 
application sites and will not let unauthorized people (including students) near herbicide 
application equipment. Herbicide applications do not result in a release of copper to the air so 
no airborne risk is present.  Once copper has been applied to the water, there are no 
restrictions on contact with the water.  

 
Item d): No Impact.  The Project sites are not listed on any hazardous waste site lists compiled in 

Government Code Section 65962.5. 
 
Items e) & f): No Impact.  Sacramento Executive Airport is located within the Department 

boundaries. The Project does not result in a safety hazard for people working in at the airport.   
 
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 
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 Department implements an IPM program for algae and aquatic weed control pursuant to the 
applicable NPDES permit.  The IPM program involves the scouting of algae and 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 algae and aquatic weed 
control necessary to convey water. 
 
Depending on algae or aquatic weed presence, aquatic herbicides containing copper may be 
applied as necessary between the months of April and November.  Some years, no copper-
containing aquatic herbicides will be used. Treatments may be made to only small sections, or 
may be made throughout the Department’s conveyances or basins.  
 
Copper-containing aquatic herbicide applications will be done over a short duration (typically less 
than approximately 36 hours per location) and not all water conveyances or basins will be treated 
at the same time, for the same length of time, or treated every year. Depending on weed 
presence, some water conveyances or basins may not get treated at all while others may require 
multiple treatments the same season.  Copper-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 will be 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, and 
health and environmental hazards and restrictions, and include 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 Department personnel applying herbicides 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 Department personnel applying herbicides review and consult the aquatic herbicide 

Material Safety Data Sheet (MSDS) (an example is provided in Appendix E), and the 

50 of 138



City of Sacramento, Department of Utilities   Initial Study & Mitigated Negative Declaration 

Revision Date: November 20, 2014 Page 42 Blankinship & Associates, Inc. 
  

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.   

 
4. The condition of the water conveyance or basin 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. Prior to an application, the water operator will confirm no water is being pumped out of 

the conveyance(s) or basin(s) being treated.  
 

6. The location at which the aquatic herbicide is introduced into the water conveyance or 
basin is continuously staffed until the application is complete.  Department staff who are 
performing a water conveyance or basin inspection are in continuous cell phone or radio 
contact with staff at the head of the water conveyance or basin where the aquatic 
herbicide is being introduced into the system.  In the event that pumps are turned on 
while the application is being made, the addition of aquatic herbicide stops. Not until the 
pump is turned off does aquatic herbicide application resume. 

 
Overview of Aquatic Herbicide Use 
 

Depending on weed presence, aquatic herbicides containing copper may be applied as 
necessary at different locations between the months of April and November.  Some years, 
no copper-containing aquatic herbicides will be applied.  

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

the Department intends to obtain coverage under the 2013 General Permit that requires 
compliance with the SIP and the CTR. The Department is also requesting an exception 
under Section 5.3 of the SIP to allow short-term or seasonal applications of aquatic 
herbicides that contain copper.  

 
Copper Discussion 

  
Applications of copper-based aquatic herbicides according to label direction typically require 
concentrations of copper between 500 and 2,000 µg/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 2.  Department water varies in hardness throughout the season.  
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Figure 2.  Cu Criteria Dependence on Hardness 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

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

 
Continuous Dissolved Copper Concentration = e{0.8545[ln(hardness)]-1.702} x (0.960) 

 
For example, if a basin has a hardness of 229 mg CaCO3/L, the continuous dissolved 
concentration (4 day average) water quality criteria for copper in Department conveyances or 
basins will be the following: 

 
Continuous Dissolved Concentration (4 day Average)  18.18 µg/L 

 
  These water quality criteria may be exceeded within the treatment area, shortly after 

application, and downstream of the point of aquatic herbicide use (i.e., outside of the 
treatment area or in “receiving waters”) when applied at labeled rates.  Accordingly, because 
label application rates may exceed the CTR water quality criteria, the Department is 
obtaining a SIP exception. 

 
As a result of both dilution and uptake, copper-containing aquatic herbicides, as they will be 
applied in Department drainage conveyances and 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 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.    
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Given a starting concentration of 2000 µg/L and a conservative half-life of 19 hours, soluble 
copper in the water column can reasonably be expected to decrease according to Table 2 
below: 
 
Table 2.  Anticipated Rate of Dissolved Copper Removal from the Water Column 

 

Time 
(Hours) 

Time 
(Days) 

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 2 shows, only a short-term (less than 6 days) copper water quality criteria 
exceedance is expected to occur in Department conveyances or basins.   
 
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 (USEPA 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 
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(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 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. Water quality analyses completed to determine pH, hardness, alkalinity and DOC 
in support of this MND indicate that the Biotic Ligand Model Graphs 26 and 27 in Appendix 
C are the most relevant for details on copper speciation under typical conditions observed 
Department conveyances and basins.  
 
When used according to label directions by qualified personnel, impacts of copper-containing 
aquatic herbicides have no significant impact. The Department will implement the following 
mitigation measure for applications of copper to reduce any 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 Department will prepare and execute an Aquatic Pesticide 
Application Plan (APAP).  The APAP calls for surfacewater sampling and analysis 
before, during, and after aquatic herbicide application to assess the impact, if any, 
that the Project may have on beneficial uses of water.  Additionally, consistent with 
SIP exception requirements, the Department will arrange for a qualified biologist to 
assess impacts to receiving water beneficial uses.   

 
Item b): No Impact.  The Project will 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 will not increase 
erosion or siltation on- or off-site.  No streambeds will be altered. No increase in drainage 
capacity of local storm sewers will be required.  

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

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

 

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 Department’s existing drainage 

conveyances and basins.  Nearby housing will not be affected. The Project will 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).  The Project does not conflict with any known 

plans. 
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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 

Department’s drainage conveyances and basins and has no impact on the availability of any 
known mineral resource recovery or locally-important 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 primarily occurs in Department conveyances and 

basins .  Project activity in urban areas is consistent with ambient noise from adjacent roads 
and other typical urban activities.  Application equipment includes the use of one or two pick-
up trucks, and occasionally a small generator and an outboard boat motor. The incidental 
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noise and vibration generated by the use of small engines or pick-up trucks is temporary and 
inconsequential and thus will have no impact. 

 
Items e) & f): No Impact.  Sacramento International Airport, Sacramento Executive Airport, and 

Mather Air Force Base are located within the Department boundaries. However, the Project 
will not result in excessive noise levels for people working or living within these areas.  
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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 will take place in the Department’s drainage conveyances 

and basins.  Department policy strictly prohibits swimming in its drainage conveyances and 
basins.  Treatment of aquatic vegetation improves the ability of the Department to transport 
water for efficient conveyance of urban and stormwater drainage purposes, minimize the 
presence of nuisance conditions, and will have 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 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. Generally, activity related to the Project is limited to one or 
two vehicles at any given time. 

 
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 will not discharge to a wastewater 
treatment plant and does not generate any solid waste.  All containers used to store and 
transport aquatic herbicides are typically returned to the vendor for reuse.   
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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 water 

conveyances used to transport urban runoff and stormwater drainage and has no known 
influence on the entitlements or resources utilized by the Department. 
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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-based aquatic herbicides introduced into the Department’s drainage 
conveyances and basins at concentrations that may temporarily exceed CTR water quality 
objectives.  Significant evidence suggests that when used according to label directions by 
qualified personnel, any CTR exceedance will likely be short-term and impacts of these 
aquatic herbicides are less than significant.   
 
However, the Department will implement mitigation (HWQ-1) to reduce any potential impacts 
to less than a significant level. 

 
 Although copper containing aquatic herbicides are a hazardous material, under the standard 
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operating procedures that will be used by Department personnel, there is a less than a 
significant potential for impact.  

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

copper-based herbicides is not precisely known. However, studies examining the relationship 
between sediment copper concentration and toxicity support the conclusion that sediment-
bound copper is not bioavailable. Deaver et al. (1996) compared limnetic water and copper-
amended sediment toxicity to Hyalella azteca, an epibenthic detritivore sentinel species, and 
found that sediment concentrations were not predictive of copper toxicity across various 
water and sediment conditions. The limnetic water median lethal concentration (LC50) of the 
free cupric ion, however, varied by <4% in the sediment-toxicity tests, indicating that the form 
of copper associated most strongly with toxicity (i.e. the bioavailable fraction) in its aquatic 
phase rather than sediment-bound copper. These results are corroborated by those of Suedel 
et al. (1996) which showed that copper toxicity to several aquatic organisms, including fish, 
water fleas, a midge, and an amphipod species, were correlated with overlying (limnetic) 
water concentration rather than sediment or pore water concentration. As noted in the 
IS/MND, copper-containing herbicides 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).  

 
Toxicity studies have also been conducted using water and sediment samples from copper 
herbicide application sites. Gallagher et al. (2005) collected water and sediment samples 
from a 20,234 hectare lake treated for 10 years in some areas with Komeen, a form of 
chelated copper applied annually at concentrations of 1 mg Cu/L.  This rate of application is 
similar to the rate and application interval to what the Department anticipates using. The 
Gallagher study also looked at untreated areas to assess bioavailability to Hyalella azteca 
and Ceriodaphnia dubia. No statistical differences in response of either H. azteca or C. dubia 
to treated (16.3-18.0 mg Cu/kg) and untreated (0.3 mg Cu/kg) sediments were observed 
when compared to control sediments. In a 10-day exposure study by Huggett  et al. (1999), 
sediments were collected from Steilacoom Lake (WA) and amended with CuSO4 (800-2,000 
mg Cu/kg dry weight) to assess copper bioavailability to H. azteca, Chironomous tentans,and 
C. dubia. When comparing the no observable adverse effect concentrations (NOECs) derived 
under these experimental conditions (906-2,010 mg Cu/kg) with the current concentrations of 
copper in the lake sediment (180-1,110 mg Cu/kg), it is apparent that the sediment-bound 
copper in the lake is not bioavailable to the three species.  
 
Mitigation has been incorporated into the Project (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 Department 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 MITIGATION MEASURES 

4.1 Hydrology & Water Quality  
 

HWQ-1. As required by the SIP and the SWRCB general permit for the application of aquatic 
herbicides, the Department will revise its Aquatic Pesticide Application Plan (APAP) 
to reflect the use, monitoring and reporting of copper-containing aquatic herbicides 
upon being listed on the SIP Exception list of the permit.  The APAP will call for 
surface water 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 Department will arrange 
for a qualified biologist to assess impacts to receiving water beneficial uses.   

 

4.2 Mitigation Monitoring and Reporting Program 
 

Mitigation HWQ-1 is the implementation of the Department’s Aquatic Pesticide Application 
Plan (APAP) that requires surface water sampling, analysis, visual monitoring, and reporting 
as a condition of the NPDES Aquatic Permit issuance. The Department’s APAP has been 
reviewed and approved by the SWRCB and reporting to them is done annually by March 1. 
Implementation of the APAP mitigates any significant environmental effects of aquatic 
herbicide use.  
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Approach 
 
A Habitat Assessment of the City of Sacramento, Department of Utilities 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), and current species information from the U.S. Fish and Wildlife Service, Sacramento Office 
website. 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 
Department, and selecting all 8 quads that intersect with the Department’s boundaries.  In addition, a buffer area 
made up of the outlying quads adjacent to the original 8 quads was selected for the query, resulting in a total of 
24 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 Department 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 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. Additionally, Department conveyances and basins would be not suitable habitat for developing 
tadpoles due to the presence of fish, so exposure to herbicides introduced to conveyances or basins 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 algae or aquatic weeds will need to be 
controlled in Department conveyances or basins, it is not likely that they would be exposed to herbicides 
introduced to conveyances or basins for the control of algae or aquatic weeds. 
 
 
Birds 
 
Cooper’s Hawk (Accipiter cooperii) 
Cooper’s Hawks inhabit various types of mixed and deciduous forests and open woodlands, including small 
woodlots, riparian woodlands in dry country, open and pinyon woodlands, and forested mountainous regions 
(GRIN, 2014), but they can also be found in leafy suburbs of cities (Cornell, 2014). Cooper’s Hawks typically 
build their nests 25-50 feet high in trees, such as pines, oaks, Douglas-firs, beeches, and spruces, on flat ground 
or in dense woods. These hawks are mainly aerial foragers, most commonly feeding on a variety of medium-
sized birds such as European starlings, mourning doves, and rock pigeons. In western habitats, Cooper’s Hawks 
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are known to include chipmunks, hares, mice, squirrels, bats, and other mammals in their diets (Cornell, 2014). 
Because Cooper’s Hawks’ target prey base consists of terrestrial species, the risk posed by treating Department 
conveyances or basins with aquatic herbicides is considered insignificant. 
 
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 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 conveyances or basins, the risk 
posed by aquatic herbicide applications for the control of algae or aquatic weeds is insignificant. 
 
Great Egret (Ardea alba) 
Great egrets forage in open areas, such as along the edges of lakes, large marshes, and shallow coastal lagoons 
and estuaries.  They also forage along rivers in wooded areas (Kaufman 1996).  Great egrets forage in 
freshwater, marine, and estuarine wetlands, shallow water of ponds, and regularly use uplands habitats (Palmer 
1962 in NatureServe 2004; McCrimmon et al. 2001).  They forage in water up to about 28 cm (Powell 1987 in 
McCrimmon et al.  2001). In the Sacramento Valley, they commonly forage in rice fields.  Great egrets eat 
mostly fish.  Other diet items include crustaceans, frogs, salamanders, snakes, and aquatic insects.  In upland 
areas, they consume grasshoppers, and rodents (Kaufman 1996).  Great egrets feed their nestlings many small 
fish during each feeding bout (Mock 1985).  The potential exists for great egrets to feed on prey exposed to 
herbicides in conveyances and basins.  Given the large foraging area of the great egret, fast depuration rates of 
copper by fish, exposure to food items form treated areas would only contribute an insignificant percentage of 
the total diet. The risk of applying copper to Department conveyances or basins for the control of algae or 
aquatic weeds is insignificant. 
 
Great Blue Heron (Ardea herodias) 
Great blue herons can travel long distances from a nesting colony to a feeding area, up to 34.1 km from the 
nesting colony (Pfeifer 1979).  Because they can range so widely, the nesting colony with its large nest trees 
does not need to be adjacent to sufficient foraging habitat for all nesting adults and great blue herons can forage 
in water bodies that do not have adjacent nest trees.  They forage in any kind of calm, shallow freshwater 
(Kaufman 1996) as well as in grasslands, marshes, and along riverbanks.  Great blue herons consume a variety 
of prey, including fish, insects, mammals, amphibians, and crustaceans.  Fish are the predominant prey (Butler 
1992).  The potential exists for a great blue heron to feed on prey exposed to herbicides in conveyances and 
basins.  Given the large foraging area of the great blue heron, fast depuration rates of copper by fish, exposure 
to food items form treated areas would only contribute an insignificant percentage of the total diet. The risk of 
applying copper to Department conveyances or basins for the control of algae or aquatic weeds is insignificant. 
 
Snowy Egret (Egretta thula) 
Snowy egrets inhabit marshes, lakes, ponds, lagoons, mangroves, and shallow coastal habitats (NatureServ 
2014). They are known to nest in trees or shrubs or, in some areas, on ground or in marsh vegetation often with 
other colonial water birds. Snowy egrets are known to forage in habitats and conditions ranging from small salt-
marsh pools to large freshwater marshes (Cornell 2014). Snowy egrets may feed on small fish, frogs, snakes, 
lizards, crustaceans, worms, snails, and insects. The potential exists for a snowy egret to feed on prey exposed 
to herbicides in conveyances and basins Given the large foraging area of the snowy egret, fast depuration rates 
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of copper by fish, exposure to food items form treated areas would only contribute an insignificant percentage 
of the total diet. The risk of applying copper to Department conveyances or basins for the control of algae or 
aquatic weeds is insignificant. 
 
White-tailed Kite (Elanus leucurus) 
White-tailed kites inhabit low elevation grassland, agricultural, wetland, oak-woodland, or savannah habitats.  
Riparian areas adjacent to open areas are also used.  Lightly grazed or ungrazed fields generally support larger 
prey populations, and are therefore preferred.  Intensively cultivated areas are also used (Dunk 1995).  Nests in 
trees (Stendell 1972 in Dunk 1995).  They prefer to forage in ungrazed grasslands (Bammann 1975 in Dunk 
1995), wetlands dominated by grasses, and fence rows and irrigation ditches with residual vegetation adjacent 
to grazed lands (Bammann 1975 in Dunk 1995).  They primarily eat small mammals (Dunk 1995).  Because 
they prey mostly on small mammals, white-tailed kites are not likely to be exposed to algaecides or aquatic 
herbicides applied to Department conveyances or basins for control of algae or aquatic weeds. 
 
Black-crowned Night-Heron (Nycticorax nycticorax) 
Black-crowned night-herons have a wide-geographic distribution and are known to inhabit marshes, swamps, 
wooded streams, mangroves, shores of lakes, ponds, lagoons as well as salt water, brackish, and freshwater 
situations (NatureServ 2014; Cornell 2014). They are colonial nesters and tend to lay eggs in platform nests in 
groves of trees near coastal marshes or on marine islands, swamps, marsh vegetation, and in many other 
situations. As opportunistic feeders, they are known to prey on small animals including fish, amphibians, and 
invertebrates obtained in shallow water and have also been known to prey on small mammals and young birds 
on land (Cornell 2014). The potential exists for black-crowned night-heron to feed on prey exposed to 
herbicides in conveyances and basins. Given the large foraging area of the black-crowned night heron, fast 
depuration rates of copper by fish, exposure to food items form treated areas would only contribute an 
insignificant percentage of the total diet. The risk of applying copper to Department conveyances or basins for 
the control of algae or aquatic weeds is insignificant. 
 
Double-crested Cormorant (Phalacrocorax auritus) 
Double-crested Cormorants are colonial waterbirds that seek aquatic bodies big enough to support their mostly 
fish diet, but may also form breeding colonies on smaller lagoons or ponds up to 40 miles away from their 
feeding area. This cormorants’ habitat must include access to high, airy perches, such as rocks, wires, and tops 
of dead trees, in order to dry off their feathers after fishing. Nesting colonies are typically formed in clusters of 
trees near water, either on the ground or in the trees. Double-crested Cormorants hunt while swimming on the 
surface of the water, then diving and chasing fish underwater using their webbed feet. Their diet is almost 
exclusively fish, with few insects, crustaceans, or amphibians (Cornell, 2014). Although the Double-crested 
Cormorant may forage in the shallow water of some Department conveyances and basins, given the large 
amount of potential foraging area, the food items from treated conveyances and basins would likely only 
contribute an insignificant percentage of the total diet.  Therefore, risk due to copper exposure is anticipated to 
be 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 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 over Department conveyances and basins near the Sacramento River. The comparative quality and 
quantity of foraging habitat immediately along and over the river is much greater than that along the 
Department conveyances or basins.  It is unlikely for bank swallows to gather the majority of their prey from 
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treated conveyances or basins, so the risk to bank swallows from treating conveyances or basins with aquatic 
herbicides for the control of algae or aquatic weeds would be insignificant. 
 
Least Bell’s Vireo (Vireo bellii pusillus) 
Least Bell’s Vireos inhabit riparian vegetation along meandering rivers and are typically found throughout the 
Sacramento and San Joaquin Valleys. They breed among fairly dense riparian shrubbery, preferably where 
flowing water is present. Least Bell’s Vireos favor willow, wild rose, and other dense vegetation for nesting. 
Nests are typically built about 1 m above the ground (CDPR, 2003). The Least Bell’s Vireo forages by gleaning 
and hovering (Salata, 1983), and its diet consists of a wide variety of insect types including bugs, beetles, 
grasshoppers, moths, and particularly caterpillars (Chapin 1925; Bent 1950). Although the Least Bell’s Vireo 
forages for emergent aquatic insects over water, given the large amount of potential foraging area, the emergent 
aquatic insects from treated conveyances or basins would likely contribute an insignificant percentage of the 
total diet.  Therefore, risk due to copper exposure is anticipated to be insignificant. 
 
Yellow-headed Blackbird (Xanthocephalus xanthocephalus) 
Yellow-headed Blackbirds breed in prairie wetlands, mountain meadows, quaking aspen parklands, and shallow 
areas of marches, ponds, and rivers. They attach their nests to vegetation overhanging water. Typical vegetation 
includes cattails, bulrushes, and reeds. The Yellow-headed Blackbirds will commonly feed on insects near their 
breeding area in the summer. Outside of the breeding season, they form flocks and forage in uplands, eating 
grains and weed seeds from farm fields. The Yellow-headed Blackbird’s diet can consist of beetles, 
grasshoppers, dragonflies, caterpillars, flies, ants, spiders, grains, and seeds (Cornell, 2014). Although, the 
Yellow-headed Blackbird forages for emergent aquatic insects over water, given the large amount of potential 
foraging area, the emergent aquatic insects from treated conveyances or basins would likely contribute an 
insignificant percentage of the total diet.  Therefore, risk due to copper exposure is anticipated to be 
insignificant. 
 
 
Fish 
 
Department conveyances and basins within the project area are not suitable habitat for any of the fish found in 
the CNDDB query. As such, project activities will not adversely influence movement of any native resident or 
migratory fish. 
  
 
Invertebrates 
 
No appropriate habitat for invertebrates of concern exists downstream from treated conveyances or basins. 
Additionally, no vernal pool core areas, as identified by the Vernal Pool Recovery Plan, exist in the project area 
(USFWS 2013). 

 
 
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 the diet consists of mostly terrestrial insects, the exposure 
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to copper-containing aquatic herbicides introduced into Department conveyances and basins for control of 
algae or aquatic weeds would be 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). The diet of the western red bat is made up of terrestrial insects; therefore exposure to copper-
containing aquatic herbicides introduced into Department conveyances and basins for control of algae or 
aquatic weeds would be insignificant. 
 
Hoary bat (Lasiurus cinereus) 
The hoary bat is the most widespread bat in the United States. The bat winters along the coast of California and 
breeds inland. The bat tends to roost in dense foliage of trees and cavities, such as woodpecker holes (Shump 
and Shump 1982). They forage in open areas within forest, woodland riparian, and wetland habitats primarily 
after sundown (Shump and Shump 1982). The primary food source for hoary bats are moths, but they also eat 
other insects including beetles, flies, grasshoppers, and dragonflies (Shump and Shump 1982).  Since their diet 
consists of mostly terrestrial insects, the risk posed from aquatic herbicides for the control of aquatic weeds in 
drainage conveyances or basins is insignificant. 
 
 
Plants 
 
Watershield (Brasenia schreberi) 
Watershield is a perennial aquatic plant identified by its distinctive thick coating of gelatinous slime covering 
the underside of the leaves and coating the stems and buds (CalFlora 2014; WSDE 2014). The species is found 
throughout most of the United States and southern Canada, but is also known to occur in Central America, 
Cuba, Africa, East Asia, and Australia. Its habitat includes shallow ponds, lakes, and slowing-moving streams 
where it grows in water typically 0.5-3 m deep (WSDE, 2014). It is included in the CNPS Inventory of Rare and 
Endangered Plants on list 2B.3 (common elsewhere and not very endangered in CA) (CNPS 2014). According 
to the CalFlora Database, there are no reported occurrences of this species within the project area (CalFlora 
2014). Watershield is a floating aquatic plant that grows in standing water. Direct exposure to stalks and leaves 
in addition to indirect root zone exposure may occur following treatment. However, leaf exposure is not likely 
to have any effect due to the plant’s mucous membrane. Watershield is considered resilient to copper toxicity as 
copper treatments have been shown as ineffective in controlling watershield (DiTomaso 2013). 
 
Bristly sedge (Carex comosa) 
Bristly sedge is a monocot, perennial sedge that is about 2-3.5’ tall and forms a large tuft of leaves and 
flowering culms and is native to California (Hilty, J 2013). The species is native to California and is also found 
throughout North America. It is included in the CNPS Inventory of Rare and Endangered Plants on list 2.1 
(rare, threatened, or endangered in CA; common elsewhere). According to the CalFlora Database there are no 
reported occurrences of this species within the project area (CalFlora 2014). Furthermore the species is not a 
submerged aquatic plant and is not expected to grow in standing water, but may grow on moist banks of 
Department conveyances and basins. Exposure of bristly sedge to water in Department conveyances and basins 
containing aquatic herbicides is indirect, if any. Exposure will only occur through root uptake of soil water. The 
chemical properties of copper-containing aquatic herbicides make it unlikely that copper will be able to move 
through soil pore water to the roots of the plant. As such, exposure to copper-containing aquatic herbicides 
introduced into Department conveyances and basins for control of algae or aquatic weeds would be 
insignificant. 
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Bolander’s water-hemlock (Cicuta maculate var. bolanderi) 
Bolander’s water-hemlock is a perennial herb in the Apiaceae family (CalFlora 2014). The species is found at 
various places within the United States including California, Arizona, New Mexico and Washington (CNPS 
2014). Its habitat includes coastal salt marshes and swamps. It is included in the CNPS Inventory of Rare and 
Endangered Plants on list 2B.1 (rare, threatened, or endangered in California; common elsewhere) (CNPS 
2014). According to the CalFlora Database there are no reported occurrences of this species within the project 
area (CalFlora 2014). Furthermore, the species is not an emergent plant and is not expected to grow in standing 
water, but may grow on moist banks of Department conveyances and basins. Exposure of Bolander’s water-
hemlock to water in Department conveyances and basins containing aquatic herbicides is indirect, if any. 
Exposure will only occur through root uptake of soil water. The chemical properties of copper-containing 
aquatic herbicides make it unlikely that copper will be able to move through soil pore water to the roots of the 
plant. As such, exposure to copper-containing aquatic herbicides introduced into Department conveyances 
and basins for control of algae or aquatic weeds would be insignificant. 
 
Peruvian dodder (Cuscuta obtusiflora var. glandulosa) 
The Peruvian dodder is a dicot, annual herb or vine that is native to California (CalFlora 2014). It is included in 
the CNPS Inventory of Rare and Endangered Plants on list 2,2 (rare, threatened, or endangered in CA; common 
elsewhere). Its habitat is freshwater marshes and swamps (CNPS 2012). The plant blooms July through October 
(CalFlora 2014). According to the CalFlora Database, there are no reported occurrences of Peruvian dodder 
within the project area (CalFlora 2014). Additionally, Peruvian dodder is not an emergent plant and therefore is 
not expected to grow in standing water, but may grow on moist banks of Department conveyances and basins. 
Exposure of Peruvian dodder to water in Department conveyances and basins containing aquatic herbicides is 
indirect, if any. Exposure will only occur through root uptake of soil water. The chemical properties of copper-
containing aquatic herbicides make it unlikely that copper will be able to move through soil pore water to the 
roots of the plant. As such, exposure to copper-containing aquatic herbicides introduced into Department 
conveyances and basins for control of algae or aquatic weeds would be insignificant. 
 
Boggs Lake hedge-hyssop (Gratiola heterosepala) 
Boggs Lake hedge-hyssop is a California endangered semi-aquatic plant species. The species mostly occurs in 
the Central Valley, inner north coast range, Sierra Nevada foothills, and Modoc Plateau (CDFW 2013). It also 
occurs within the Southern Sierra Foothills, Solano-Colusa, Lake-Napa, and Northwestern Sacramento Valley 
Vernal Pool regions. The plant is restricted to clay soils in or near shallow water like lakes and vernal pools 
(CDFW 2013). It blooms April through September. Major threats to the species include habitat loss from 
development, invasion by exotic weeds, livestock, and road erosion (CDFW 2013). It is included in the CNPS 
Inventory of Rare and Endangered Plants on list 1 (rare, threatened, or endangered in CA only). According to 
the CalFlora Database no reported occurrences of this species exist within the project area (CalFlora 2014). 
Additionally, the plant is not a submerged aquatic plant. Exposure of the species to water in Department 
conveyances or basins containing aquatic herbicides is indirect, if any. Exposure will only occur through root 
uptake of soil water. The chemical properties of copper-containing aquatic herbicides make it unlikely that 
copper will be able to move through soil pore water to the roots of the plant. As such, exposure to copper-
containing aquatic herbicides introduced into Department conveyances and basins for control of algae or 
aquatic weeds would be insignificant. 
 
Woolly Rose-mallow (Hibiscus lasiocarpos var. occidentalis) 
Rose-mallow is a rhizomatous dicot in the Malvaceae family (CalFlora 2014).  This native California species 
can be found in freshwater marsh habitat, but has also been known to grow on moist banks of rivers, streams, 
canals and ditches (CNDDB 2005).  Potential habitat for this species is present in the project area, however 
according to the CalFlora Database, no reported occurrences of the species exist within the project area 
(CalFlora 2014).  Woolly rose-mallow is not an emergent plant. Exposure of the species to water in Department 
conveyances or basins containing aquatic herbicides is indirect, if any. Exposure will only occur through root 
uptake of soil water. The chemical properties of copper-containing aquatic herbicides make it unlikely that 
copper will be able to move through soil pore water to the roots of the plant. As such, exposure to copper-
containing aquatic herbicides introduced into Department conveyances and basins for control of algae or 
aquatic weeds would be insignificant. 
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Delta Tule Pea (Lathyrus jepsonii var. jepsonii) 
The delta tule pea is a rhizomatous perennial dicot in the Fabaceae family. The species is native and endemic to 
California. Its habitat includes both freshwater and brackish marshes and swamps (CNPES 2014). It is included 
in the CNPS Inventory of Rare and Endangered Plants on list 1B.2 (rare, threatened, or endangered in California 
and elsewhere). According to the CalFlora Database, there are no reported occurrences of this species within the 
project area (CalFlora 2014). Furthermore, the species is not an emergent plant and is not expected to grow in 
standing water, but may grow on moist banks of Department conveyances and basins. Exposure of delta tule 
pea to water in Department conveyances and basins containing aquatic herbicide is indirect, if any. Exposure 
will only occur through root uptake of soil water. The chemical properties of copper containing herbicides make 
it unlikely that copper will be able to move through soil pore water to the roots of the plants. As such, exposure 
to copper-containing aquatic herbicides introduced into Department conveyances and basins for control of 
algae or aquatic weeds would be insignificant. 
 
Delta mudwort (Limosella australis) 
The delta mudwort is a perennial herb in the family Scrophulariaceae (CalFlora 2014). This native California 
species grows in marshes and swaps, usually in muddy banks (CNPS 2014). It is included in the CNPS 
Inventory of Rare and Endangered Plants on list 2B.1 (rare, threatened, or endangered in California; common 
elsewhere) (CNPS 2014). According to the CalFlora Database, there are no reported occurrences of this species 
within the project area (CalFlora 2014). Furthermore, the species is not an emergent plant and is not expected to 
grow in standing water, but may grow on moist banks of Department conveyances and basins. Exposure of delta 
mudwort in Department conveyances and basins containing aquatic herbicides is indirect, if any. Exposure will 
only occur through root uptake of soil water. The chemical properties of copper-containing aquatic herbicides 
make it unlikely that copper will be able to move through soil pore water to the roots of the plant. As such, 
exposure to copper-containing aquatic herbicides introduced into Department conveyances and basins for 
control of algae or aquatic weeds would be insignificant. 
 
Sanford’s Arrowhead (Sagittaria sanfordii) 
Sanford’s arrowhead is a rhizomatous monocot that is native and endemic to California (CalFlora 2014). 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. 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). Potential habitat for the species is in the project area, however according to the CalFlora 
Database there are no reported occurrences of the species within the project area (CalFlora 2014). Furthermore, 
Sanford’s arrowhead is not a submerged aquatic plant. Exposure of Sanford’s arrowhead to copper treated water 
is indirect, if any. Exposure will only occur through root uptake of soil water. The chemical properties of 
copper-containing aquatic herbicides make it unlikely that copper will be able to move through soil pore water 
to the roots of the plant. As such, exposure to copper-containing aquatic herbicides introduced into 
Department conveyances and basins for control of algae or aquatic weeds would be insignificant. 
 
Marsh Skullcap (Scutellaria galericulata) 
Marsh skullcap is rhizomatous perennial dicot in the Lamiaceae family (CalFlora 2014). The species is native to 
California and is also found elsewhere in North America and beyond. Its habitat includes meadows, marshes, 
and lower montane coniferous forests (CNPS 2014). It is included in the CNPS Inventory of Rare and 
Endangered Plants on list 2B.2 (fairly endangered in California; common elsewhere). According to the CalFlora 
database there are no reported occurrences of this species within the project area (CalFlora 2014). Furthermore, 
the species is not an emergent plant and is not expected to grow in standing water, but may grow on moist banks 
of Department conveyances and basins. Exposure of marsh skullcap to water in Department conveyances and 
basins containing aquatic herbicide is indirect, if any. Exposure will only occur through root uptake of soil 
water. The chemical properties of copper-containing aquatic herbicides make it unlikely that copper will be able 
to move through soil pore water to the roots of the plant. As such, exposure to copper-containing aquatic 
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herbicides introduced into Department conveyances and basins for control of algae or aquatic weeds would 
be insignificant. 
 
Side-flowering Skullcap (Scutellaria lateriflora) 
Side-flowering skullcap is a rhizomatous perennial dicot in the Lamiaceae family (CalFlora 2014). The species 
is native to California and is also found elsewhere in North America and beyond. Its habitat includes meadows, 
marshes, and swamps (CNPS 2014). It is included in the CNPS Inventory of Rare and Endangered Plants on list 
2B.2 (fairly endangered in California; common elsewhere). According to the CalFlora database there are no 
reported occurrences of this species within the project area (CalFlora 2014). Furthermore, the species is not an 
emergent plant and is not expected to grow in standing water, but may grow on moist banks of Department 
conveyances and basins. Exposure of marsh skullcap to water in Department conveyances and basins containing 
aquatic herbicide is indirect, if any. Exposure will only occur through root uptake of soil water. The chemical 
properties of copper-containing aquatic herbicides make it unlikely that copper will be able to move through 
soil pore water to the roots of the plants. As such, exposure to copper-containing aquatic herbicides 
introduced into Department conveyances and basins for control of algae or aquatic weeds would be 
insignificant. 
 
Suisun Marsh Aster (Symphyotrichum lentum) 
The Suisun Marsh aster is a dicot, perennial herb that is native and endemic to California (CalFlora 2014). It is 
included in the CNPS Inventory of Rare and Endangered Plants on list 1B.2 (rare, threatened, or endangered in 
CA and elsewhere). The species grows in brackish or freshwater marshes along the banks of sloughs typically in 
the Suisun Bay and Sacramento-San Joaquin river delta. The plant flowers May through November (CalFlora 
2014). According to the CalFlora Database there are no reported occurrences of the species within the project 
area (CalFlora 2014). The species is not an emergent plant so it does not grow in standing water, but may grow 
on moist banks of Department’s drainage conveyances and basins. Exposure of Suisun Marsh aster to water in 
Department conveyances and basins containing aquatic herbicides is indirect, if any. Exposure will only occur 
through root uptake of soil water. The chemical properties of copper-containing aquatic herbicides make it 
unlikely that copper will be able to move through soil pore water to the roots of the plant. As such, exposure to 
copper-containing aquatic herbicides introduced into Department conveyances and basins for control of 
algae or aquatic weeds would be insignificant. 
 
Saline Clover (Trifolium hydrophilum) 
Saline clover is an annual dicot in the Fabaceae family (CNPS 2012). This native herb can be found in 
freshwater marshes and swamps, Valley and foothill grassland, and along the margins of vernal pools (CNDDB 
2012). Saline clover has potential habitat in the project area, however according to the CalFlora Database, no 
reported occurrences of this species exist within the project area (CalFlora 2014).  Saline clover is not an 
emergent plant; exposure of the species to water in Department conveyances and basins containing aquatic 
herbicides is indirect, if any. Exposure will only occur through root uptake of soil water. The chemical 
properties of copper-containing aquatic herbicides make it unlikely that copper will be able to move through 
soil pore water to the roots of the plant. As such, exposure to copper-containing aquatic herbicides 
introduced into Department conveyances and basins for control of algae or aquatic weeds would be 
insignificant. 
 
 
Reptiles 
 
Western Pond Turtle (Emys marmorata) 
The Western Pond turtle historically existed from western Washington and British Columbia to northern Baja 
California, west of the Cascade-Sierra crest (Ernst et al 1994). They occupy a wide variety of wetland habitats 
including lakes, ponds, reservoirs, rivers and streams, stock ponds, and sewage treatment lagoons (Holland 
1994). Optimal habitat has adequate emergent basking sites, emergent vegetation, refugia in the form of banks, 
submerged vegetation, mud, rocks, and logs (Holland 1994). Populations are in decline mainly due to habitat 
destruction. The species diet consists of a variety of food items including algae, various plants, snails, 
crustaceans, isopods, insects, fish, and frogs (Bury, 1986). Their habitat requirements and feeding habits 
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indicate western pond turtle may be exposed to herbicide-treated water. Refer to Section 3.4 of the MND and 
Appendix B for a summary of exposure and risk analysis for the western pond turtle.  
 
Giant Garter Snake (Thamnophis gigas) 
Giant garter snakes occur in streams and sloughs, usually with mud bottoms (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 (Biosystems Analysis, 
Inc. 1989 in NatureServe 2004, USFWS 1993 in NatureServe 2004).  Adult and immature snakes eat small 
mammals, invertebrates, and fish (NatureServe 2004).  Their habitat requirements and feeding habits indicate 
giant garter snakes may be exposed to pulses of herbicide-treated water.   Refer to Section 3.4 of the MND and 
Appendix B for a summary of exposure and risk analysis for the giant garter snake. 
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Appendix B 
(Copper Species-Specific Risk and Ecological Toxicity Data) 
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Toxicity Reference Values and Risk 
For contaminants frequently considered in ecological risk assessments, regulatory agencies, such as 
USEPA, have developed Toxicity Reference Values (TRVs) for each contaminant. However, 
published TRVs generally do not exist for pesticides. Therefore, pesticide-specific TRVs were derived 
as part of this document (USEPA 1999). Endpoints from studies available from the published 
literature or government reports and databases can be used to establish TRVs. The endpoints used to 
estimate risk of copper to the giant garter snake and western pond turtle were found in USEPA’s OPP 
database. 
 
The U.S. EPA (1989) suggests applying a 20X safety factor to median toxicity values for aquatic 
threatened or endangered species and a 10X safety factor for terrestrial threatened or endangered 
species.  In this analysis, safety factors to all species regardless of their specific designation.   
 
For certain pesticides, no toxicity results were available for various taxonomic groups. For example, 
database and literature searches for copper toxicity testing of reptiles did not yield any useable studies. 
In this case, avian (bird) toxicity endpoints were used in place of specific toxicity values for reptile 
species and terrestrial-phase amphibians. The uncertainty involved with using avian endpoint data to 
estimate risk to a reptile species does not require the application of an additional safety factors 
(USEPA 2004).  
 
Once a TRV has been derived, it may be compared to an exposure estimate to evaluate whether an 
adverse effect for a given species is likely to occur. Exposures may be estimated using parameters 
from the Wildlife Exposure Factors Handbook (1993). If an estimated exposure is lower than the 
derived TRV, the exposure scenario is not considered to pose a risk. 
 
Risk is estimated by comparing the estimated environmental concentration (EEC) an organism may be 
exposed to the derived TRV to calculate a risk. Risk is present when the EEC divided by the TRV is 
greater than or equal to 1.0. There is no risk given the scenario and assumptions if the result is less 
than 1.0. 
 

Risk = EEC/TRV 
 

Where: 
EEC = Estimated Environmental Concentration 
TRV = derived Toxicity Reference Value 

 
Copper 
Since no adequate  published TRVs for copper was available for reptiles such as turtles and snakes, 
the approach used here was to select the most sensitive avian endpoint found in the USEPA’s OPP 
database.  The most sensitive endpoint for birds is 357.9 mg copper/kg body weight (OPP 2014). This 
endpoint was used for derivation of a reptilian TRV by applying recommended 10X safety factor for 
threatened terrestrial species for a total safety factor of 10X. The derived reptilian TRV of 35.79 mg 
copper/kg body weight was used to determine if the exposure to copper-treated water presents a risk 
to the giant garter snake or western pond turtle.   
 
Use of a standard water intake factor (multiplier used to water intake based on metabolic need and 
body weight), and an estimate of the concentration of copper in water the snake or turtle might drink 
or indirectly consume was calculated.  The methodology for estimating this value is contained in 
USEPA's Wildlife Factors Handbook (1993).  From this, the amount of copper consumed per kg of 
body weight per day was calculated and compared to the TRV to assess the extent of risk.  
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It was estimated that applications of copper at the maximum label application rate (2.0 mg/L) will not 
lead to a dietary exposure greater than or equal to the dietary TRV for reptiles of 35.79 mg copper/kg 
body weight/day.  Thus, copper applied to conveyance and basin systems for aquatic weed and algae 
control does not appear to pose risk to the giant garter snake or western pond turtle.  In support of this 
statement, the California Department of Fish and Wildlife conducted a study on the effects of oral and 
dermal exposure to copper (ethylenediamine complex) on two species of garter snakes and did not 
observe any acute adverse effects (2004). 
 
Copper Ecological Toxicity Studies Used to Evaluate Risk  

Species             
(Common 

Name) 

Species             
(Scientific 

Name) Exposure Method 
Purity        

(% A.I.) 
Study 

Duration Endpoint 
Endpoint 
Estimate Source 

Bobwhite 
quail 

Colinus 
virginianus 

Administration of the 
toxicant ad libitum in 

the diet 
99% 8 day Oral LC50 

(ppm) >1,000 (1) 

Bobwhite 
quail 

Colinus 
virginianus 

Oral gavage or capsule 
administration of the 

toxicant 
99% 14 day 

Oral LD50 
(mg/kg-

bw) 
357.9 (2) 

Bobwhite 
quail 

Colinus 
virginianus 

Oral gavage or capsule 
administration of the 

toxicant 
99% 14 day 

Oral LD50 
(mg/kg-

bw) 
368 (3) 

Mallard 
duck 

Anas 
platyrhynchos 

Administration of the 
toxicant ad libitum in 

the diet 
99% 8 day Oral LC50 

(ppm) >1,000 (4) 

Ring-necked 
pheasant 

Phasianus 
colchicus 

Administration of the 
toxicant ad libitum in 

the diet 
NR 8 day Oral LC50 

(ppm) >40,000 (5) 

 
General Notes: 
The bolded study endpoint estimate was used for derivation of a reptilian TRV. 
Abbreviations: 
A.I. - Active Ingredient 
LC50 - Median Lethal Concentration 
LD50 - Median Lethal Dose 
OPP - Office of Pesticide Programs 
NR - Not Reported 
References:         (1) Retrieved online from the OPP Pesticide Ecotoxicity Database (July 9, 2012): 

http://www.ipmcenters.org/Ecotox/Details.cfm?RecordID=3837  
(2) Retrieved online from the OPP Pesticide Ecotoxicity Database (July 9, 2012): 

http://www.ipmcenters.org/Ecotox/Details.cfm?RecordID=3840  
(3) Retrieved online from the OPP Pesticide Ecotoxicity Database (September 22, 2014): 

http://www.ipmcenters.org/Ecotox/Details.cfm?RecordID=3836  
(4) Retrieved online from the OPP Pesticide Ecotoxicity Database (July 9, 2012): 

http://www.ipmcenters.org/Ecotox/Details.cfm?RecordID=3838  
(5) Retrieved online from the OPP Pesticide Ecotoxicity Database (July 9, 2012): 

http://www.ipmcenters.org/Ecotox/Details.cfm?RecordID=3839  
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Exposure Assessment 
For terrestrial wildlife species, we used the procedures suggested in the U.S. EPA’s Wildlife Exposure 
Factors Handbook (1993).  We used uptake rates or equations to calculate uptake rates published by 
the U.S. EPA (1999 and 1993).   
 
Risk Assessment 
To determine whether adverse effects were likely, the anticipated exposure was compared to the TRV.  
Whenever the exposure estimate exceeded the TRV, we concluded a potential risk was present.  For 
terrestrial animals, exposure to drinking the treated water, and consuming exposed prey items or 
vegetation were included in the exposure estimate.   
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COPPER 
 
Persistence: Hydrolysis – Not Applicable, Not Available 
 Photodegradation in water – Not Applicable, Not Available 
 Photodegradation on soil – Not Applicable, Not Available 
 Aerobic soil metabolism – Not Applicable, Not Available 
 Anaerobic aquatic metabolism – Not Applicable, 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. 
 
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. 
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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 – 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 
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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. 
 
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 
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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 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 
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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. 
 
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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Copper Ecological Aquatic Toxicity Studies 
 

Chemical Species Name Common Name 

Study 
Duration 

(days) Effect Type 
Response 

Measurement >,< 
Response 

Value 
Response 

Unit Reference 
Copper 

ethanolamine 
complex 

Egeria densa Brazilian 
waterweed 1 Biochemical LOEL None 1000 ug/L USEPA, 

2013 

Copper 
ethanolamine 

complex 
Egeria densa Brazilian 

waterweed 1 Biochemical NOEL None 1000 ug/L USEPA, 
2013 

Copper 
ethanolamine 

complex 

Lepomis 
macrochirus Bluegill sunfish 4 Mortality NOEL None 2000 ug/L USEPA, 

2014 

Copper 
ethanolamine 

complex 

Lepomis 
macrochirus Bluegill sunfish 4 Mortality LC50 None 42000 ug/L USEPA, 

2014 

Copper 
ethanolamine 

complex 

Oncorhynchus 
mykiss Rainbow Trout 4 Mortality LC50 None 1500 ug/L USEPA, 

2014 

Copper 
ethylenediamine 

complex 
Landoltia punctata Duckweed 2 Biochemical NOEL None 100 ug/L USEPA, 

2013 

Copper 
ethylenediamine 

complex 
Landoltia punctata Duckweed 2 Biochemical NOEL None 100 ug/L USEPA, 

2013 

Copper 
triethanolamine 

complex 
Landoltia punctata Duckweed 2 Biochemical NOEL None 100 ug/L USEPA, 

2013 

Copper 
triethanolamine 

complex 
Landoltia punctata Duckweed 2 Biochemical NOEL None 100 ug/L USEPA, 

2013 

Copper 
triethanolamine 

complex 
Anas platyrhynchos Mallard Duck 9 Mortality NOEL > 5000 mg/kg USEPA, 

2014 
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Chemical Species Name Common Name 

Study 
Duration 

(days) Effect Type 
Response 

Measurement >,< 
Response 

Value 
Response 

Unit Reference 
Copper 

triethanolamine 
complex 

Anas platyrhynchos Mallard Duck 9 Mortality LC50 > 5000 mg/kg USEPA, 
2014 

Copper 
triethanolamine 

complex 
Colinus virginianus Northern 

Bobwhite Quail 8 Mortality LC50 > 5000 mg/kg USEPA, 
2014 

Copper 
triethanolamine 

complex 

Lepomis 
macrochirus Bluegill sunfish 4 Mortality LC50 None 17600 ug/L USEPA, 

2014 

Copper 
triethanolamine 

complex 

Lepomis 
macrochirus Bluegill sunfish 4 Mortality NOEL None 18500 ug/L USEPA, 

2014 

Copper 
triethanolamine 

complex 

Lepomis 
macrochirus Bluegill sunfish 4 Mortality LC50 None 51000 ug/L USEPA, 

2014 

Copper 
triethanolamine 

complex 

Lepomis 
macrochirus Bluegill sunfish 4 Mortality LC50 None 57000 ug/L USEPA, 

2014 

Copper 
triethanolamine 

complex 
Lepomis cyanellus Green sunfish 4 Mortality LC50 None 1300 ug/L USEPA, 

2014 

Copper 
triethanolamine 

complex 

Oncorhynchus 
mykiss Rainbow Trout 4 Mortality LC50 None 840 ug/L USEPA, 

2014 

Copper 
triethanolamine 

complex 

Oncorhynchus 
mykiss Rainbow Trout 4 Mortality NOEL None 100 ug/L USEPA, 

2014 

Copper 
triethanolamine 

complex 

Oncorhynchus 
mykiss Rainbow Trout 2 Mortality LC50 None 790 ug/L USEPA, 

2014 

Copper 
triethanolamine 

complex 

Oncorhynchus 
mykiss Rainbow Trout 4 Mortality LC50 None 26 ug/L USEPA, 

2014 
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Chemical Species Name Common Name 

Study 
Duration 

(days) Effect Type 
Response 

Measurement >,< 
Response 

Value 
Response 

Unit Reference 
Copper sulfate 
pentahydrate Anabaena flos-aquae bluegreen algae 5 Population NOEL None 20 ug/L USEPA, 

2014 
Copper sulfate 
pentahydrate 

Selenastrum 
capricornutum Green algae 5 Population NOEL None 2 ug/L USEPA, 

2014 
Copper sulfate 
pentahydrate Lemna minor Duckweed 5 Growth NOEL None 100 ug/L USEPA, 

2014 
Copper sulfate 
pentahydrate Lemna minor Duckweed 5 Growth EC50 None 2300 ug/L USEPA, 

2014 
Copper sulfate 
pentahydrate Colinus virginianus Northern 

Bobwhite Quail 14 Mortality LC50 None 368 mg/kg 
b.w. 

USEPA, 
2014 

Copper sulfate 
pentahydrate Colinus virginianus Northern 

Bobwhite Quail 14 Mortality LC50 None 357.9 mg/kg 
b.w. 

USEPA, 
2014 

Copper sulfate 
pentahydrate Colinus virginianus Northern 

Bobwhite Quail 14 Mortality NOEL < 120 mg/kg 
b.w. 

USEPA, 
2014 

Copper sulfate 
pentahydrate 

Lepomis 
macrochirus Bluegill sunfish 4 Mortality LC50 None 2870 ug/L USEPA, 

2014 
Copper sulfate 
pentahydrate 

Lepomis 
macrochirus Bluegill sunfish 4 Mortality LC50 None 1300 ug/L USEPA, 

2014 
Copper sulfate 
pentahydrate 

Lepomis 
macrochirus Bluegill sunfish 4 Mortality NOEL None 650 ug/L USEPA, 

2014 
Copper sulfate 
pentahydrate 

Lepomis 
macrochirus Bluegill sunfish 4 Mortality NOEL None 1000 ug/L USEPA, 

2014 
Copper sulfate 
pentahydrate 

Oncorhynchus 
mykiss Rainbow Trout 4 Mortality NOEL None 1960 ug/L USEPA, 

2014 
Copper sulfate 
pentahydrate 

Oncorhynchus 
mykiss Rainbow Trout 4 Mortality LC50 None 3580 ug/L USEPA, 

2014 
Copper sulfate 
pentahydrate 

Oncorhynchus 
mykiss Rainbow Trout 4 Mortality NOEL None 56 ug/L USEPA, 

2014 
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Chemical Species Name Common Name 

Study 
Duration 

(days) Effect Type 
Response 

Measurement >,< 
Response 

Value 
Response 

Unit Reference 
Copper sulfate 
pentahydrate 

Oncorhynchus 
mykiss Rainbow Trout 4 Mortality LC50 None 130 ug/L USEPA, 

2014 
Copper (II) 

sulfate 
Microcystis 
aeruginosa bluegreen algae 1 Biochemical NOEC None 250 ug/L USEPA, 

2013 
Copper (II) 

sulfate Euglenophyceae Euglenoid Class 27 Population NOEL None 65.3 ug/L USEPA, 
2013 

Copper (II) 
sulfate Chlorella sp. Green Algae 3 Population NOEC None 2.3 ug/L USEPA, 

2013 
Copper (II) 

sulfate Chlorella sp. Green Algae 3 Population LOEC None 7.9 ug/L USEPA, 
2013 

Copper (II) 
sulfate 

Pseudokirchneriella 
subcapitata Green Algae 3 Population NOEC None 4.2 ug/L USEPA, 

2013 
Copper (II) 

sulfate Chlorella sp. Green Algae 2 Population LOEL None 0.4 ug/L USEPA, 
2013 

Copper (II) 
sulfate Xenopus laevis African Clawed 

Frog 4 Mortality LC50 None 1370 ug/L USEPA, 
2013 

Copper (II) 
sulfate Xenopus laevis African Clawed 

Frog 4 Growth NOEC None 100 ug/L USEPA, 
2013 

Copper (II) 
sulfate Bufo boreas Boreal Toad 4 Mortality LC50 None 120 ug/L USEPA, 

2013 
Copper (II) 

sulfate Epidalea calamita Natterjack toad 4 Mortality LC50 None 80 ug/L USEPA, 
2013 

Copper (II) 
sulfate Epidalea calamita Natterjack toad 4 Growth NOEC None 100 ug/L USEPA, 

2013 
Copper (II) 

sulfate Epidalea calamita Natterjack toad 4 Growth LOEC None 50 ug/L USEPA, 
2013 

Copper (II) 
sulfate 

Gammarus 
balcanicus Amphipod 4 Biochemical NOEL None 10000 ug/L USEPA, 

2013 
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Chemical Species Name Common Name 

Study 
Duration 

(days) Effect Type 
Response 

Measurement >,< 
Response 

Value 
Response 

Unit Reference 
Copper (II) 

sulfate Tetrahymena sp. Ciliate Protozoan 1 Mortality LC50 None 3300 ug/L USEPA, 
2013 

Copper (II) 
sulfate 

Mesocyclops 
pehpeiensis Copepod 2 Mortality LC50 None 75 ug/L USEPA, 

2013 
Copper (II) 

sulfate 
Mesocyclops 
pehpeiensis Copepod 9 Growth EC50 None 25 ug/L USEPA, 

2013 
Copper (II) 

sulfate 
Barytelphusa 
cunicularis Crab 4 Mortality LC50 None 215000 ug/L USEPA, 

2013 
Copper (II) 

sulfate Cherax destructor Crayfish 4 Mortality LC50 None 379 ug/L USEPA, 
2013 

Copper (II) 
sulfate Cherax destructor Crayfish 4 Mortality LC50 None 379 ug/L USEPA, 

2013 
Copper (II) 

sulfate 
Astacus 

leptodactylus Crayfish 14 Biochemical LOEL None 10 ug/L USEPA, 
2013 

Copper (II) 
sulfate Orconectes immunis Crayfish 5 Physiology LOEL None 160 ug/L USEPA, 

2013 
Copper (II) 

sulfate 
Astacus 

leptodactylus Crayfish 14 Biochemical NOEL None 10 ug/L USEPA, 
2013 

Copper (II) 
sulfate Cherax destructor Crayfish 3 Mortality LC50 None 509 ug/L USEPA, 

2013 
Copper (II) 

sulfate Orconectes immunis Crayfish 5 Mortality LC50 None 20000 ug/L USEPA, 
2013 

Copper (II) 
sulfate 

Spiralothelphusa 
hydrodroma 

Freshwater Field 
Crab 15 Biochemical LOEC None 25460 ug/L USEPA, 

2013 
Copper (II) 

sulfate 
Macrobrachium 

dayanum Freshwater Prawn 2 Cellular NOEC None 418 ug/L USEPA, 
2013 

Copper (II) 
sulfate 

Macrobrachium 
dayanum Freshwater Prawn 4 Mortality LC50 None 418 ug/L USEPA, 

2013 
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Chemical Species Name Common Name 

Study 
Duration 

(days) Effect Type 
Response 

Measurement >,< 
Response 

Value 
Response 

Unit Reference 
Copper (II) 

sulfate 
Macrobrachium 

dayanum Freshwater Prawn 1 Cellular LOEC None 418 ug/L USEPA, 
2013 

Copper (II) 
sulfate 

Macrobrachium 
rosenbergii Giant River Prawn 7 Biochemical NOEC None 10 ug/L USEPA, 

2013 
Copper (II) 

sulfate 
Macrobrachium 

rosenbergii Giant River Prawn 7 Biochemical LOEC None 50 ug/L USEPA, 
2013 

Copper (II) 
sulfate 

Macrobrachium 
rosenbergii Giant River Prawn 4 Mortality LC50 None 452 ug/L USEPA, 

2013 
Copper (II) 

sulfate Hydra viridissima Hydra 4 Mortality LC50 None 28 ug/L USEPA, 
2013 

Copper (II) 
sulfate 

Chasmagnathus 
granulata Neohelice Crab 14 Growth NOEL None 100 ug/L USEPA, 

2013 
Copper (II) 

sulfate Hyalella sp. Scud 4 Mortality LC50 None 170 ug/L USEPA, 
2013 

Copper (II) 
sulfate Typha latifolia Cattail 8 Biochemical NOEC None 500 ug/L USEPA, 

2013 
Copper (II) 

sulfate Typha latifolia Cattail 4 Biochemical NOEC None 500 ug/L USEPA, 
2013 

Copper (II) 
sulfate Typha latifolia Cattail 8 Biochemical LOEC None 500 ug/L USEPA, 

2013 
Copper (II) 

sulfate Typha latifolia Cattail 4 Biochemical LOEC None 1000 ug/L USEPA, 
2013 

Copper (II) 
sulfate Typha latifolia Cattail 2 Biochemical LOEC None 5000 ug/L USEPA, 

2013 
Copper (II) 

sulfate 
Ceratophyllum 

demersum Coontail 1 Physiology LOEC > 2500 ug/L USEPA, 
2013 

Copper (II) 
sulfate 

Ceratophyllum 
demersum Coontail 1 Physiology LOEC > 100 ug/L USEPA, 

2013 
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Chemical Species Name Common Name 

Study 
Duration 

(days) Effect Type 
Response 

Measurement >,< 
Response 

Value 
Response 

Unit Reference 
Copper (II) 

sulfate Lemna gibba Duckweed 14 Growth NOEC None 100 ug/L USEPA, 
2013 

Copper (II) 
sulfate Lemna gibba Duckweed 14 Growth LOEC None 250 ug/L USEPA, 

2013 
Copper (II) 

sulfate Lemna minor Duckweed 10 Growth EC50 None 470 ug/L USEPA, 
2013 

Copper (II) 
sulfate Lemna minor Duckweed 4 Biochemical LOEC None 5000 ug/L USEPA, 

2013 
Copper (II) 

sulfate Lemna minor Duckweed 4 Biochemical NOEC None 500 ug/L USEPA, 
2013 

Copper (II) 
sulfate Lemna minor Duckweed 4 Biochemical LOEC None 500 ug/L USEPA, 

2013 
Copper (II) 

sulfate Lemna minor Duckweed 4 Biochemical NOEC None 50 ug/L USEPA, 
2013 

Copper (II) 
sulfate Lemna minor Duckweed 4 Biochemical NOEC None 50 ug/L USEPA, 

2013 
Copper (II) 

sulfate Cabomba aquatica Fanwort 4 Physiology LOEC None 12 ug/L USEPA, 
2013 

Copper (II) 
sulfate Elodea canadensis Pondweed 4 Physiology LOEC None 12 ug/L USEPA, 

2013 
Copper (II) 

sulfate Eichhornia crassipes Water Hyacinth 14 Biochemical NOEC None 500 ug/L USEPA, 
2013 

Copper (II) 
sulfate Eichhornia crassipes Water Hyacinth 14 Biochemical LOEC None 1000 ug/L USEPA, 

2013 
Copper (II) 

sulfate Gallus domesticus Domestic Chicken 12 Growth NOEC None 2 mg/kg USEPA, 
2013 

Copper (II) 
sulfate Gallus domesticus Domestic Chicken 15 Biochemical LOEL None 20 mg/kg USEPA, 

2013 
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Chemical Species Name Common Name 

Study 
Duration 

(days) Effect Type 
Response 

Measurement >,< 
Response 

Value 
Response 

Unit Reference 
Copper (II) 

sulfate 
Lepomis 

macrochirus Bluegill sunfish 4 Mortality LC50 None 2640 ug/L USEPA, 
2013 

Copper (II) 
sulfate Ictalurus punctatus Channel catfish 4 Mortality LC50 None 710 ug/L USEPA, 

2013 
Copper (II) 

sulfate Pimephales promelas Fathead Minnow 2 Mortality LC50 None 7.2 ug/L USEPA, 
2013 

Copper (II) 
sulfate Pimephales promelas Fathead Minnow 2 Mortality LC50 None 5.9 ug/L USEPA, 

2013 
Copper (II) 

sulfate Pimephales promelas Fathead Minnow 4 Mortality LC50 None 96.6 ug/L USEPA, 
2013 

Copper (II) 
sulfate Gambusia affinis Mosquitofish 4 Mortality LC50 None 250 ug/L USEPA, 

2013 
Copper (II) 

sulfate 
Oncorhynchus 

mykiss Rainbow Trout 4 Mortality LC50 None 94 ug/L USEPA, 
2013 

Copper (II) 
sulfate 

Oncorhynchus 
mykiss Rainbow Trout 7 Biochemical NOEC None 41.06 ug/L USEPA, 

2013 
Copper (II) 

sulfate 
Oncorhynchus 

mykiss Rainbow Trout 4 Mortality LC50 None 80 ug/L USEPA, 
2013 

Copper (II) 
sulfate Pelodiscus sinensis Chinese Softshell 

Turtle 112 Growth NOEC None 10.9 mg/kg USEPA, 
2013 

Copper (II) 
sulfate Pelodiscus sinensis Chinese Softshell 

Turtle 112 Growth LOEC None 20.4 mg/kg USEPA, 
2013 

Copper (II) 
sulfate Pelodiscus sinensis Chinese Softshell 

Turtle 112 Biochemical NOEC None 41.8 mg/kg USEPA, 
2013 

Copper (II) 
sulfate Pelodiscus sinensis Chinese Softshell 

Turtle 112 Biochemical LOEC None 78.6 mg/kg USEPA, 
2013 
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Notes: 
EC50 - Effective concentration for 50% of the population 
LC50 - Lethal concentration for 50% of the population 
LD50 - Lethal dose for 50% of the population 
LOEC - Lowest Observable Effect Concentration 
LOEL - Lowest Observable Effect Level 
NOEC - No Observable Effect Concentration 
NOEL - No Observable Effect Level 
Biochemical - Measurement of biotransformation or metabolism of chemical compounds, modes of toxic action, and 
biochemical responses in plants and animals. Examples of biochemical effects include changes in enzyme or hormonal activity. 
Behavior - Overt activity measurement of an organism including but not limited to avoidance, aggression, and feeding 
behavior. 
Cellular - Measurements regarding changes in structure and chemical composition of cells and tissues of plants or animals as 
related to their functions. 
Growth - Measurements that include changes in body weight, morphology, and development. 
Mortality - Measurements where the cause of death can be attributed to the chemical. 
Physiology - Measurement regarding basic activity within tissues and cells of plants or animals. Effects include physiological 
responses such as injury, immunity, and intoxication. 
Population - Measurements related to changes in a group of organisms of the same species occupying the same area at a given 
time. 
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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 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), 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 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. Graph 19 and Graph 20 demonstrate how increased pH causes a lower free cupric ion 
concentration, and an increase in DOC-bound (bio-unavailable) copper concentrations.  
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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:
(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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SWRCB SIP Exception Info Sheet 
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CEQA NOI 
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City of Sacramento, Department of Utilities Board Resolution 
State Clearinghouse Letter, Comments, Responses 
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121 of 138



Resolution Exhibit B: 

Public Comments and Response 

122 of 138



State of California - Natural Resources Agency EDMUND G. BROWN JR., Governor

DEPARTMENT OF FISH AND WILDLIFE CHARLTON H. B- . i ... ■ ■■■

North Central Region/Region 2

1701 Nimbus Road. Suite A

Rancho Cordova, CA 95670

www.wildlife.ca.gov

December 29, 2014

William Roberts

City of Sacramento, Department of Utilities

1395 35lh Ave
Sacramento, CA 95822

Subject: Comments on the Mitigated Negative Declaration for the Use of Copper to Control

Algae and Aquatic Vegetation in Drainage Conveyances and Basins; SCH#

2014112063

Dear Mr. Roberts:

The California Department of Fish and Wildlife (CDFW) is providing comments on the Initial

Study (IS)/Mitigated Negative Declaration (MND) for the Use of Copper to Control Algae and

Aquatic Vegetation in Drainage Conveyances and Basins (proposed project) as both a trustee

agency and responsible agency under the California Environmental Quality Act (CEQA). As

trustee for the State's fish and wildlife resources, the CDFW has jurisdiction over the

conservation, protection, and management offish, wildlife, native plants, and the habitats

necessary for biologically sustainable populations of such species. The CDFW may also be a

responsible agency, for a project affecting biological resources where we will exercise our

discretion after the lead agency, to approve or carry out a proposed project or some facet

thereof.

The proposed project includes the use of copper to treat algae and aquatic weeds in water

conveyances, including irrigation canals, creeks, ditches, detention basins, and storm drains.

The Project involves the use of copper-based aquatic herbicides introduced into the City of

Sacramento-Department of Utilities (Department) drainage conveyances and basins at

concentrations that temporarily exceed California Toxics Rule water quality objectives.

The proposed project encompasses water conveyances within the City of Sacramento in

Sacramento County, California. The City of Sacramento is approximately 100 square miles in

size. The approximate centroid of the proposed project is located at Latitude 38.495125 N,

Longitude-121.469994 W.

The CDFW's primary concern is the potential significant impact to the giant garter snake

(Thamnophis gigas), which is federally and State-listed as threatened. The IS/MND indicates

that giant garter snake may occur in the vicinity of the proposed project. Giant garter snakes are

associated with low-gradient streams, irrigation channels, wetlands and marshes, and regions

supporting rice agriculture. The CDFW does not believe that the IS/MND adequately analyzes

the impacts to the giant garter snake, or that the mitigation proposed is sufficient to reduce

impacts to a less-than-significant level and is recommending the inclusion of the following in to

the IS/MND:

• Further evaluation of the invertebrate ecosystem impacts should be conducted. Giant

garter snake diet consists primarily of amphibians and fish, and those organisms in turn

depend on invertebrate food supplies. The IS/MND discusses the toxicity of copper in

the water column, but this evaluation does not include the impacts of giant garter snake

Conserving California's WifcCCife Since IS70 123 of 138



Mr. Roberts

December 29, 2014

Page 2

food-base organism exposure to acrolein and copper and the potential bio-accumulative
toxic implications to the giant garter snake via diet;

• A bio-assessment for macroinvertebrates should be conducted to evaluate baseline

conditions for these ecosystem food base organisms and post-treatment to determine

and assess potential impacts. For example, frogs and bats consume terrestrial insects,

and many of those insects have an aquatic life stage (e.g., mayfly, dragon/damselfly,

mosquitos). Since aquatic organisms such as frogs, tadpoles, and invertebrates may

utilize sediment habitat, the CDFW recommends that settling and absorption of the

herbicide in sediment be evaluated for toxic impacts to sediment dwelling organisms;

• The copper sulfate material safety data sheet (MSDS) requires an Environmental

Protection Agency (EPA) bulletin for endangered species. Further information regarding

this bulletin for Sacramento County should be included in the IS/MND;

• Chemical removal of aquatic vegetation should only be used in areas where giant garter

snake does not have the potential to occur. If aquatic vegetation must be removed

where giant garter snake has the potential to occur, then CDFW recommends that it is

removed by other means, including but not limited to hand-removal and other

mechanical means which do not include earth disturbing activities. The IS/MND should

quantify the loss of habitat as a result of the proposed project (i.e. removal of vegetative

cover);

• Due to the cryptic nature of giant garter snakes, the CDFW does not believe that the

mitigation proposed (HWQ-1), which is a general permit calling for subsurface sampling,

is adequate to reduce impacts to a less-than-significant level. In addition, the toxin will

reduce the vegetative cover within the waterways and therefore increase the likelihood

that giant garter snake would be vulnerable to predation;

• A qualified biologist or monitor familiar with the species in the region should be present

to monitor on-site compliance with all minimization measures. If any giant garter snake

or other special-status species is detected on-site during the proposed project activities,

work will cease immediately and the species shall be allowed to freely move out of the

project area. Capture and relocation of trapped or injured giant garter snake should only

be attempted by personnel or individuals with a current CDFW Incidental Take Permit for

this project. The CDFW or U.S. Fish and Wildlife Service should be notified in the event

that any special status species are encountered;

• The CDFW strongly encourages irrigation agencies and other water delivery entities to

evaluate and consider less-environmentally toxic aquatic weed control treatments;

• Water quality monitoring for copper concentrations in lateral canals should be required

during and after treatment. After the 6-day holding period and before water is released

into fish-bearing waters, the canal and lateral water shall be tested for acrolein and/or

copper (as appropriate for the treatment chemical) and have non-detectable herbicide

concentrations; and

• The proposed project will have an impact to fish and/or wildlife habitat and should be

evaluated in such a manner to reduce its impacts to biological resources. Assessment of

fees under Public Resources Code §21089 and as defined by Fish and Game Code
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(FGC) §711.4 is necessary. Fees are payable by the project applicant upon filing of the

Notice of Determination by the lead agency.

Furthermore, it is unlawful to take a State-listed endangered or threatened species (FGC §2050

et seq). Take is defined as ':hunt, pursue, catch, capture or kill or attempt to hunt, pursue, catch,

capture or kill" {FGC §86). If the proposed project has the potential to result in take of a State-

listed plant or wildlife species over the life of the proposed project, California Endangered

Species Act (CESA) take authorization should be obtained.

Issuance of an Incidental Take Permit (ITP/CESA take authorization) is a discretionary action

and subject to CEQA. As a responsible agency and to be able to issue the ITP. the CDFW

would rely on the final CEQA document for the project. The CEQA document must adequately

specify impacts, mitigation measures, and include a mitigation monitoring and reporting program

for the project. An ITP may only be obtained if the impacts of the authorized take of the species

are minimized and fully mitigated and adequate funding has been ensured to implement the

mitigation measures. Issuance of a CESA permit may take up to 180 days from receipt of an

application from the applicant.

Pursuant to Public Resources Code §21092 and §21092.2, the CDFW requests written

notification of proposed actions and pending decisions regarding the proposed project. Written

notifications shall be directed to: California Department of Fish and Wildlife Region 2, 1701

Nimbus Road, Rancho Cordova, CA 95670.

Thank you for considering our concerns for the proposed project. CDFW personnel are

available for consultation regarding biological resources and strategies to minimize impacts. If

you have questions please contact Amy Kennedy, Environmental Scientist, by e-mail at

Amy.Kennedy@wi!dlife.ca.gov or by phone at (916) 358-2842.

/ina Bartlett

Regional Manager

ec: California Department of Fish and Wildlife

Jeff Drongesen

Isabel Baer

Carol Oz

Joel Trumbo

Tanya Sheya

Amy Kennedy

State Clearinghouse
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to allow for the safe and efficient movement of stormwater and recirculated water, the 
Department proposes as part of its Integrated Pest Management (IPM) program to apply on as-
needed and short-term or seasonal basis, algaecides and/or aquatic herbicides containing 
copper to its controlled conveyance system and basins (the Project).  In accordance with the 
California Environmental Quality Act (CEQA), the Department prepared an Initial Study and 
Mitigated Negative Declaration (IS/MND) for the Project, dated November 20, 2014.  The 
IS/MND was circulated for public review.  Comments were received by the Department from 
CDFW prior to the close of the comment period.  

 The Department implements non-chemical efforts to prevent and minimize issues with algae 
and aquatic vegetation in its conveyances and basins including aeration, sediment removal, 
using pumps to move water in stagnant areas, addressing water quality issues and run-off 
received from surrounding development and industrial areas. The Department conducts its 
maintenance efforts within the guidelines set out in its CDFW 1600 Streambed Alteration 
Agreement Routine Maintenance Agreement (RMA). The Department works closely with Amy 
Kennedy of CDFW when conducting maintenance activities within its jurisdiction and follows 
the guidance set out in the RMA regarding timing of work, and where maintenance activities 
are done. Additionally, all crews working in the conveyances and basins receive annual training 
to help familiarize them with special status species habitat and identification. 

Aquatic herbicide applications made by the Department are completed under the guidance of 
the Department’s Statewide General Aquatic Pesticide NPDES Permit (Permit No. 2013-0002-
DWQ; Waste Discharger Identification No. 5A34AP00011). Reports are submitted to the Central 
Valley Regional Water Quality Control Board and the State Water Resources Control Board.  

Any pesticide (e.g., insecticide, herbicide, algaecide, etc.) applications conducted by the City 
must also adhere to the requirements set forth in the City’s Municipal Separate Storm Sewer 
System (MS4) NPDES Permit (Order No. R5-2008-0142). The goal of the pesticide requirements 
within this MS4 NPDES Permit is to reduce the discharge of pesticides from municipal storm 
water systems to urban creeks. When using pesticides, the City is also subject to State and 
Federal pesticide regulations, and includes requirements for training, licensing, proper pesticide 
use and storage, record keeping, and reporting. The MS4 NPDES Permit also includes further 
pesticide regulations that requires the implementation of IPM practices (coverage under the 
Aquatic Pesticide NPDES Permit is consistent with IPM principles) and oversight of pesticide 
applications by Certified Pesticide Applicators. All pesticide applications are conducted by, or 
under the supervision of, a person holding a Qualified Applicator License/Certificate, in the 
category appropriate for the application. City staff involved with pesticide applications also 
receives training on pesticide related surface water toxicity, less toxic methods of pest 
prevention and control, and IPM principles. 
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Consistent with the January conference call, the Department will notify Carol Oz at CDFW 
Region 2’s Rancho Cordova office in writing each year prior to the application of copper-
containing algaecides or aquatic herbicides. The Department will send a copy of its Aquatic 
Pesticide NPDES Permit annual report to CDFW each year it uses copper-containing algaecides 
or aquatic herbicides.  

Please refer to the Department’s responses to CDFW’s comments below: 

Comment #1 

Further evaluation of the invertebrate ecosystem impacts should be conducted. Giant garter snake diet 
consists primarily of amphibians and fish, and those organisms in turn depend on invertebrate food 
supplies. The IS/MND discusses the toxicity of copper in the water column, but this evaluation does not 
include the impacts of giant garter snake food-base organism exposure to acrolein and copper and the 
potential bio-accumulative toxic implications to the giant garter snake via diet; 

Response: 

Consistent with our conference call, this was discussed in Appendix A (page 16) and Appendix B (page 
19). Also, the Project is specific to the application of copper-containing products, not acrolein. The 
citations summarized in Appendix B include: 

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. 

California Department of Fish and Game 2004 

The California Department of Fish and Game (CDFG) conducted a study evaluating if exposure to 
aquatic herbicides, including copper, used to control submersed and emergent plants pose an acute 
threat to the giant garter snake (CDFG, 2004). Two sympatric, closely related species of garter 
snakes, the common garter snake (Thamnophis sirtalis) and the western terrestrial garter snake 
(Thamnophis elegans), were collected from the wild and used as surrogates for the giant garter 
snake (Thamnophis gigas). To simulate a worst-case exposure scenario, snakes were both orally and 
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dermally dosed with solutions of Komeen® (copper ethylenediamine complex) at a concentration of 
1.05 mg/L, which is slightly above the maximum label rate of 1.00 mg/L. Experimental oral and 
dermal exposure doses ranged from 0.010 to 0.011 mg/kg-bw . Snakes were monitored daily for 
seven days post-exposure then reexamined at the end of seven days to assess overall health. No 
acute effects (lethal or sub-lethal) in either of the species of garter snakes were observed, indicating 
that even if snakes were inadvertently sprayed directly or were to consume any of the undiluted 
spray solution, acute toxicity is not expected. 

Action: None.  As cited above, ecosystem impacts are adequately addressed. 

 

Comment #2 

A bio-assessment for macroinvertebrates should be conducted to evaluate baseline conditions for these 
ecosystem food base organisms and post-treatment to determine and assess potential impacts. For 
example, frogs and bats consume terrestrial insects, and many of those insects have an aquatic life stage 
(e.g., mayfly, dragon/damselfly, mosquitos). Since aquatic organisms such as frogs, tadpoles, and 
invertebrates may utilize sediment habitat, the CDFW recommends that settling and absorption of the 
herbicide in sediment be evaluated for toxic impacts to sediment dwelling organisms; 

Response: 

The Department acknowledges CDFW’s concerns regarding the food base organisms. However, given 
the hydrology and conditions present in the basins and conveyance system, and the results of an 
extensive literature review, the Department does not believe that bioassessments for 
macroinvertebrates and site-specific evaluation of sediment would provide any information that will 
improve the Department’s approach of using copper-containing aquatic herbicides. Consistent Section 
3.17 of the IS/MND, copper, when applied as an algaecide or aquatic herbicide, adsorbs to sediment 
rapidly after application (Murray-Gulde, Heatley et al. 2002).  While bound to the sediment, copper is 
rendered largely unavailable to aquatic receptors (Huggett, Gillespie et al. 1999; Gallagher, Duke et al. 
2005; Murray-Gulde, Bearr et al. 2005). Only the bioavailable portion of copper, primarily the free cupric 
ion, is the form of copper which causes toxicity. 

As presented in Appendix C of the IS/MND, under a variety of circumstances, “free” or “bioavailable” 
copper in the water column is limited and accordingly, exposure to macroinvertebrates in the water 
column is similarly limited.  For example, Graphs 26 and 27 of Appendix C are the most relevant for 
details on copper speciation under typical conditions observed in the Department’s basins and 
conveyances.   

Studies examining the relationship between sediment copper concentration and toxicity support the 
conclusion that sediment-bound copper is not bioavailable. Deaver et al. (1996) compared limnetic 
water and copper-amended sediment toxicity to Hyalella azteca, an epibenthic detritivore sentinel 
species, and found that sediment concentrations were not predictive of copper toxicity across various 
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water and sediment conditions. The limnetic water median lethal concentration (LC50) of the free cupric 
ion, however, varied by <4% in the sediment-toxicity tests, indicating that the form of copper associated 
most strongly with toxicity (i.e. the bioavailable fraction) is aquatic phase rather than sediment-bound 
copper. These results are corroborated by those of Suedel et al. (1996) which showed that copper 
toxicity to several aquatic organisms, including fish, water fleas, a midge, and an amphipod species, 
were correlated with overlying (limnetic) water concentration rather than sediment or pore water 
concentration. As noted in the IS/MND, copper-containing herbicides 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).  

Toxicity studies have also been conducted using water and sediment samples from copper herbicide 
application sites. Gallagher et al. (2005) collected water and sediment samples from a 20,234 hectare 
lake treated for 10 years in some areas with Komeen, a form of chelated copper applied annually at 
concentrations of 1 mg Cu/L.  This rate of application is similar to the rate and application interval to 
what the Department anticipates using. The Gallagher study also looked at untreated areas to assess 
bioavailability to Hyalella azteca and Ceriodaphnia dubia. No statistical differences in response of either 
H. azteca or C. dubia to treated (16.3-18.0 mg Cu/kg) and untreated (0.3 mg Cu/kg) sediments were 
observed when compared to control sediments. In a 10-day exposure study by Huggett  et al. (1999), 
sediments were collected from Steilacoom Lake (WA) and amended with CuSO4 (800-2,000 mg Cu/kg 
dry weight) to assess copper bioavailability to H. azteca, Chironomous tentans,and C. dubia. When 
comparing the no observable adverse effect concentrations (NOECs) derived under these experimental 
conditions (906-2,010 mg Cu/kg) with the current concentrations of copper in the lake sediment (180-
1,110 mg Cu/kg), it is apparent that the sediment-bound copper in the lake is not bioavailable to the 
three species.  

Action:  None at this time. 

 

Comment #3 

The copper sulfate material safety data sheet (MSDS) requires an Environmental Protection Agency 
(EPA) bulletin for endangered species. Further information regarding this bulletin for Sacramento 
County should be included in the IS/MND; 

Response: 

We will download the EPA bulletins for the application areas as they become available, and if applicable. 
Bulletins are only available for the next six months (i.e. if accessed in January, bulletins are available up 
to June). A search of the  of bulletins on January 2, 2015 for all pesticide application activities in the 
Sacramento area did not show any copper-specific bulletins were available for January through June 
(USEPA, 2015). 

Action: None at this time.   
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Comment #4 

Chemical removal of aquatic vegetation should only be used in areas where giant garter snake does not 
have the potential to occur. If aquatic vegetation must be removed where giant garter snake has the 
potential to occur, then CDFW recommends that it is removed by other means, including but not limited 
to hand-removal and other mechanical means which do not include earth disturbing activities. The 
IS/MND should quantify the loss of habitat as a result of the proposed project (i.e. removal of vegetative 
cover); 

Response: 

The Department’s priority in its flood control conveyances is public safety.  In order to provide flood 
protection, the Department’s water conveyances were designed and are maintained to be free of 
aquatic vegetation, so that stormwater and runoff may move safely and efficiently through those 
conveyances. The basins were also designed to be free of algae or aquatic vegetation. Any algae or 
aquatic vegetation in the Department’s conveyances or basins is present only temporarily, until the 
Department is able to take steps to control it.  Accordingly, there will be no permanent or temporary 
loss of habitat as a result of the Project.  

Action: None at this time. 

 

Comment #5 

Due to the cryptic nature of giant garter snakes, the CDFW does not believe that the mitigation 
proposed (HWQ-1), which is a general permit calling for subsurface sampling, is adequate to reduce 
impacts to a less-than-significant level. In addition, the toxin will reduce the vegetative cover within the 
waterways and therefore increase the likelihood that giant garter snake would be vulnerable to 
predation. 

Response: 

Please see the response to Comment 1 and Comment 4.  

Further, note that the use of copper-containing herbicides are intended for the control of submersed 
aquatic vegetation which the giant garter snake does not use as refuge. 

Action:  None at this time. 

 

Comment #6 
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A qualified biologist or monitor familiar with the species in the region should be present to monitor on-
site compliance with all minimization measures. If any giant garter snake or other special-status species 
is detected on-site during the proposed project activities, work will cease immediately and the species 
shall be allowed to freely move out of the project area. Capture and relocation of trapped or injured 
giant garter snake should only be attempted by personnel or individuals with a current CDFW Incidental 
Take Permit for this project. The CDFW or U.S. Fish and Wildlife Service should be notified in the event 
that any special status species are encountered; 

Response: 

As discussed during the January conference call, the Department has two biologists on contract to 
complete special status species surveys, if needed. The Department provides annual training to all crews 
working in the conveyances and basins to help familiarize them with special status species habitat and 
identification. 

Action: None at this time. 

 

Comment #7 

The CDFW strongly encourages irrigation agencies and other water delivery entities to evaluate and 
consider less-environmentally toxic aquatic weed control treatments;  

Response: 

The Department exercises extreme caution when any aquatic herbicide is used.  As stated in the 
IS/MND, the Department contracts a Pest Control Advisor (PCA) licensed by the California Department 
of Pesticide Regulation (CDPR), and has qualified staff to make a determination of the need for aquatic 
herbicide use.  The PCA puts the recommendation for algaecide or aquatic herbicide use in writing and 
certifies the recommendation as follows: 

I certify that I have considered alternatives and mitigation measures that would 
substantially lessen any significant impact on the environment, and have adopted those 
feasible. 

If it is determined that there is a need for an aquatic herbicide application, it will be done only by staff 
licensed by CDPR.  Rigorous annual and bi-annual training is required by all staff involved in aquatic 
herbicide application.  Further, as described in the IS/MND, the Department uses an IPM approach to 
algae and aquatic weed management, including a careful evaluation of the tools available to accomplish 
a particular objective.  Management tools considered include mechanical, biological, cultural, and 
chemical techniques.  One or more of these techniques may be used to meet an algae, weed or nuisance 
vegetation management objective. 

Action: None at this time  
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Comment #8 

Water quality monitoring for copper concentrations in lateral canals should be required during and after 
treatment. After the 6-day holding period and before water is released into fish-bearing waters, the 
canal and lateral water shall be tested for acrolein and/or copper (as appropriate for the treatment 
chemical) and have non-detectable herbicide concentrations; and 

Response: 

To the Department’s knowledge, there is no requirement for a 6-day holding period and related testing 
applicable to the use of aquatic herbicides that contain copper. Water quality testing will be done as 
described in the NPDES Aquatic Pesticide Permit. 

Action: CDFW will be contacted by Blankinship & Associates staff in the late Spring or early Summer to 
coordinate a field trip to observe herbicide application and sampling activity. 

 

Comment #9 

The proposed project will have an impact to fish and/or wildlife habitat and should be evaluated in such 
a manner to reduce its impacts to biological resources. Assessment of fees under Public Resources Code 
§21089 and as defined by Fish and Game Code (FGC) §711.4 is necessary. Fees are payable by the 
project applicant upon filing of the Notice of Determination by the lead agency. 

Response: 

Agreed. The Department will submit the appropriate fees.  

Action: Department to pay appropriate CDFW fees upon adoption of the IS/MND.  
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Use of Copper to Control algae and aquatic vegetation in drainage conveyances 
and basins maintained 

  
Mitigation Monitoring and Reporting Program 

 
In January 1989, Assembly Bill 3180 went into effect requiring the City to monitor all mitigation measures 
applicable to this project and included in the Mitigated Negative Declaration. For this project, mitigation 
reporting will be performed by the City of Sacramento in accordance with the monitoring and reporting 
program developed by the City to implement AB 3180. 

This Mitigation Monitoring and Reporting Program is being prepared for the Operations and Maintenance 
Division of the Department of Utilities, 1395 35th Avenue, Sacramento, CA  95822, pursuant to the 
California Environmental Quality Guidelines, Section 21081. 

Project Name:  Seasonal applications of copper-containing algaecides and aquatic herbicides in 
drainage conveyances and basins 

Project Location: Citywide 
 
Project Description:  

The City of Sacramento, Department of Utilities (herein referred to as “Department”) is the entity 
responsible for water, storm drainage, and sewer services. The Department maintains and 
operates the drainage system for the City to allow surface water to flow to collection points, prevent 
flooding, and is able to pump water from its collection points, detention basins, and canals. The 
Department’s drainage system facilities are designed to provide urban flood protection in a series 
of drainage zones throughout the City. The drainage system includes a large network of storm 
drains, detention basins, creeks, ditches, canals, pumping stations, and underground pipes to 
convey urban runoff and stormwater.  
 
The Department experiences issues resulting in reduced capacity and impeded flow in its 
aboveground, controlled drainage facilities due to the presence of aquatic vegetation. Additionally, 
detention basins and channels in residential areas are prone to infestation by nuisance vegetation 
and algae that can create mosquito breeding habitat, citizen complaints of odor, and impede 
efficient water flow.  
 
Using Integrated Pest Management (IPM) techniques, the Department plans to apply aquatic 
herbicides containing copper on an “as-needed” basis to achieve aquatic weed control necessary 
for efficient water conveyance. Applications of aquatic herbicides are typically made between April 
and November. No aquatic herbicide applications are made directly to the American or Sacramento 
Rivers.  
 
The “Project” is defined as the Department’s short-term or seasonal applications of aquatic 
herbicides that contain copper to drainage conveyances and basins to control algae and aquatic 
vegetation as needed for the efficient movement of stormwater and urban runoff, and prevent 
nuisance conditions.  
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MITIGATION MONITORING AND REPORTING PROGRAM CHECKLIST FOR THE  
Seasonal Applications of Copper-Containing Algaecides and Aquatic Herbicides 

Mitigation Measure Monitoring Certification of 
Compliance Reporting 

Reporting / 
Responsible 

Party 

Hydrology & Water Quality 
 

HWQ-1. As required by the SIP and the SWRCB general 
permit for the application of aquatic herbicides, the 
Department will revise its Aquatic Pesticide 
Application Plan (APAP) to reflect the use, 
monitoring and reporting of copper-containing 
aquatic herbicides upon being listed on the SIP 
Exception list of the permit.  The APAP will call for 
surface water 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 Department will arrange for a 
qualified biologist to assess impacts to receiving 
water beneficial uses 

Mitigation HWQ-1 is the implementation of the 
Department’s Aquatic Pesticide Application Plan 
(APAP) that requires surface water sampling, 
analysis, visual monitoring, and reporting as a 
condition of the NPDES Aquatic Permit issuance. 
The Department’s APAP has been reviewed and 
approved by the SWRCB and reporting to them is 
done annually by March 1. Implementation of the 
APAP mitigates any significant environmental 
effects of aquatic herbicide use. 

 
 
All monitoring shall 
adhere to Water Quality 
Order No. 2013-0002-
DWQ, and 
implementation of the 
Departments APAP 
 
Field observations, 
measurements, sample 
collection and analysis 
conducted before, 
during and after project 
completion 
 
 
 

 
 
A Qualified 
biologist certifies 
that beneficial 
uses of 
receiving waters 
have been 
restored upon 
completion of 
application 
 
 

All Reporting shall 
adhere to Water 
Quality Order No. 
2013-0002-DWQ 
 
Annual reporting 
frequency with a 
reporting period of 
January 1 through 
December 31 
 
Annual reports due to 
the Central Valley 
Regional Water 
Quality Control Board 
on March 1st of every 
year 

City of Sacramento 
Department of 
Utilities 
 
and  
 
Consultant 
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