GENERAL NPDES PERMIT FOR RESIDUAL ORDER NO. 2013-0002-DWQ
AQUATIC PESTICIDE DISCHARGES FROM NPDES NO. CAG990005
ALGAE AND AQUATIC WEED CONTROL APPLICATIONS

Attachment E — Notice of Intent NOV 1 2 2014

WATER QUALITY ORDER NO. 2013-0002-DWQ DIVISION OF WATER QUALITY
GENERAL PERMIT NO. CAG990005

STATEWIDE GENERAL NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
(NPDES) PERMIT FOR RESIDUAL AQUATIC PESTICIDE DISCHARGES TO WATERS OF
THE UNITED STATES FROM ALGAE AND AQUATIC WEED CONTROL APPLICATIONS

. NOTICE OF INTENT STATUS (see Instructions)

Mark only one item A. X New Applicator  B. - Change of Information: WDID#
SPIPHF 9 37 AT 00002

c.0 Change of ownership or responsibility: WDID#

Il. DISCHARGER INFORMATION

A. Name
San Diego County Water Authority

B. Mailing Address

610 West 5th Avenue

C. City D. County E. State F. Zip
Escondido San Diego California 92025

G. Contact Person H. E-mail address . Title J. Phone
Jim Fisher jfisher@sdcwa.org ::?::: rig:li:Manager (760)233-3264

lll. BILLING ADDRESS (Enter Information only if different from Section Il above)

A. Name

B. Mailing Address

C. City D. County E. State F. Zip

G. E-mail address H. Title . Phone
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GENERAL NPDES PERMIT FOR RESIDUAL ORDER NO. 2013-0002-DWQ
AQUATIC PESTICIDE DISCHARGES FROM NPDES NO. CAGS90005
ALGAE AND AQUATIC WEED CONTROL APPLICATIONS

IV. RECEIVING WATER INFORMATION

A. Algaecide and aquatic herbicides are used to treat (check all that apply):
1. ] Canals, ditches, or other constructed conveyance facilities owned and controlled by Discharger.
Name of the conveyance system:
2. [ Canals, ditches, or other constructed conveyance facllities owned and controlled by an entity other
than the Discharger.
Owner's name:
Name of the conveyance system:
3. [X Directly to river, lake, creek, stream, bay, ocean, efc.
Name of water body: _Olivenhain Reservoir

B. Regional Water Quality Control Board(s) where treatment areas are iocated
(REGION 1,2, 3,4,5,6,7, 8 or9): Region 9
(List all regions where algaecide and aquatic herbicide application is proposed.)

V. ALGAECIDE AND AQUATIC HERBICIDE APPLICATION INFORMATION

A. Target Organisms:
Taste and cdor causing cynhobacteria (blue green algae) species

B. Algaecide and Aguatic Herbicide Used: List Name and Active ingredients
Copper Sulfate (copper is active ingredient)

C. Period of Application: Start Date_ Approx April 1st End Date_ Approx October 31st

D. Types of Adjuvants Used: Citric acid

VI. AQUATIC PESTICIDE APPLICATION PLAN

Has an_Aquatic Pesticide Application Plan been prepared and is the applicator familiar with its contents?
Yes L] No

If not, when will it be prepared?

Vil. NOTIFICATION

Have potentially affected public and governmental agencies been notified? Yes [0 No

Vill. FEE

Have you included payment of the filing fee (for first-time enrollees only) with this submittal?
LIYES KINO O NA
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GENERAL NPDES PERMIT FOR RESIDUAL ORDER NO. 2013-0002-DWQ
AQUATIC PESTICIDE DISCHARGES FROM NPDES NO. CAG990005
ALGAE AND AQUATIC WEED CONTROL APPLICATIONS

IX. CERTIFICATION

“I certify under penalty of law that this document and all attachments were prepared under my direction and supervision
in accordance with a system designed to ensure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibility of fine or imprisonment. Additionally, | certify that the provisions of the General Permit, including developing
and implementing a monitoring program, will be complied with.”

A. Printed Name: _Jim Fisher
B. Signature: {yax {)“ Date: Hl‘-—!! 1~

C. Title: Operations & Maintenance Manager

Xl. FOR STATE WATER BOARD STAFF USE ONLY

WDID: Date NOI Received: Date NOI Processed:
Case Handler’s Initial: Fee Amount Received: Check #:
$
[ Lyris List Notification of Date Confirmation Sent
Posting of APAP
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Introduction

The State Water Resources Control Board adopted the Statewide General National
Pollutant Discharge Elimination System (NPDES) Permit for Residual Aquatic Pesticide
Discharges to Waters of the United States from Algae and Aquatic Weed Control
Applications, Water Quality Order 2013-0002-DWQ), effective on December 1, 2013.
The permit regulates the discharge of aquatic pesticides used for algae and aquatic weed
control to waters of the United States. To obtain coverage under the permit, the permit
requires the San Diego County Water Authority (Water Authority) to submit an
application containing a Notice of Intent (NOI) and an Aquatic Pesticide Application
Plan (APAP). The Water Authority’s APAP contains the methods and procedures to
ensure compliance with the requirements of Order No. 2013-0002-DWQ, including the
following elements:

The water system and treatment area to which the algaecide will be applied
The types of aquatic weeds to be controlled and why

Factors influencing the selection and decision to apply an algaecide

Best Management Practices (BMPs) to be implemented

Examination of possible alternatives to reduce the need for algaecide use
Monitoring Program and procedures to prevent contamination

Description of the San Diego County Water Authority

The Water Authority is an independent public agency that serves as San Diego County's
regional water wholesaler. The mission of the San Diego County Water Authority is to
provide a safe and reliable supply of water to its 24 member agencies serving the San
Diego region’s 3.1 million residents. Today, up to 80 percent of the region's water is
imported from the Colorado River and Northern California. The Metropolitan Water
District of Southern California (MWD) is the Water Authority’s largest supplier,
providing more than half of the water used in the region in fiscal year 2010. Since 2003,
the Water Authority has received a growing percentage of its water supply from its long-
term water conservation and transfer agreement with the Imperial Irrigation District and
conserved water from projects that lined portions of the All-American and Coachella
canals in Imperial Valley. The remaining water comes from local supply sources
including groundwater, local surface water, recycled water, and conservation.

Description of Olivenhain Reservoir and Hodges Pump Station

The Olivenhain Reservoir is owned by the Water Authority and located in San Diego
County. With storage of approximately 24,400 acre-feet, water stored in the Olivenhain
Reservoir is reserved for emergency use throughout the county. The Olivenhain Dam and
Reservoir were completed in 2003 as part of the Emergency Storage Project (ESP), a
system of reservoirs, interconnected pipelines, and pumping stations designed to make
water available to the San Diego region in the event of an interruption in imported water
deliveries. The Emergency Storage Project will add 90,100 acre-feet of water storage for
emergency use and provide up to six months of emergency water storage in the San
Diego region. Associated facilities include Olivenhain Reservoir, Pipeline, and Pump
Station.



The Lake Hodges Projects are part of the Water Authority's ESP, and connect the city of
San Diego’s Hodges Reservoir, also called Lake Hodges, to the Olivenhain Reservoir.
The connection provides the ability to store an additional 20,000 acre-feet of water in
Hodges Reservoir for emergency use by allowing water to be pumped back and forth
between Hodges Reservoir and Olivenhain Reservoir. From Olivenhain Reservoir, water
can be distributed throughout the region by the Water Authority’s delivery system. The
Hodges Pump Station moves water back and forth between the two reservoirs by way of
the Lake Hodges/Olivenhain Pipeline and generates electricity.

Water from Olivenhain Reservoir is provided to member agency treatment plants. In
order to utilize water from Olivenhain Reservoir it must meet established water quality
parameters, including methylisoborneol (MIB) and geosmin.

Runoff to the Olivenhain Reservoir is not considered significant due to a relatively small
watershed drainage area, with an annual estimate of approximately one percent of the
total capacity of the reservoir. Figure 1 shows a map of Olivenhain Reservoir and Lake
Hodges.

Figure 1 - Map of Olivenhain Reservoir and Lake Hodges

Potential Treatment Areas
If needed for algae control, copper sulfate pentahydrate crystals and citric acid will be
applied in the Olivenhain Reservoir in the area surrounding the outlet tower.



Agquatic Algae to be Controlled

Algal blooms in Olivenhain Reservoir could result in large part as a result of the transfer
of water from Hodges Reservoir by way of the Hodges Pump Station and Pipeline. The
Water Authority would primarily avoid adding algaecides to the Olivenhain Reservoir by
adjusting operations or isolating the reservoir from the system. However, there may be
situations (i.e. nuisance algal blooms) where the Water Authority would directly apply an
aquatic pesticide that would be permitted under Order No. 2013-0002-DWQ); General
Permit No. CAG990005.

Certain species of algae can cause taste and odor problems, such as Anabaena circinalis,
Anabaena flos-aquae, Anabaena spiroides, Aphanizomenon flos-aquae, and
Pseudanabaena limneti, which are known to produce taste and odor compounds such as
2-methylisoborneaneol (MIB) and/or Geosmin that drinking water consumers find
objectionable.

Type of Algaecide and Method of Use

Copper sulfate would generally be applied if needed to control taste and odor producing
algae primarily abundant in the warmer summer months. Application would be
performed in a manner consistent with product labeling. Application is performed by
adding rock copper sulfate (with granular citric acid as a chelating agent, at a ratio of 2:1)
to side hoppers attached to a powerboat. The boat would transverse throughout the
surface of the reservoir. A target application of 1 part per million (1 milligram per liter)
copper would be calculated for the volume of the surface strata as a determination of the
total amount of copper sulfate to be applied. The surface strata is the volume of water
above the thermocline, this volume varies as the ambient air temperatures and the depth
of the reservoir changes. Approximately 2 Ibs of copper sulfate and 1 Ib of citric acid per
surface acre would be added to treat a nuisance blue-green algae bloom. MSDS
documents are provided in Appendix A (copper sulfate) and B (citric acid).

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

Factors Influencing Type of Algaecide
The factors which influence the decision to apply copper sulfate to control nuisance algae
include the following:

e Concentrations of MIB and geosmin

e Cyanobacteria population levels

e Raw water threshold odor number and odor characterization

In order to track the concentration of taste and odor compounds in Olivenhain Reservoir
throughout the year, the Water Authority monitors for MIB and geosmin on a weekly
basis.



Results of the weekly monitoring are used to determine available quantity of water based
on established water quality parameters. Specifically, the goal is to determine if the

MIB and geosmin levels exceed 10 ng/l, are increasing, decreasing, or remaining
constant. Consumers can detect MIB and geosmin levels as low as 5 ng/L in the potable
water, and if the number of complaints received increases rapidly over a short period of
time, it could be an indication that corrective action may be warranted. Typically, the
decision to apply copper sulfate to Olivenhain Reservoir would be because there is an
insufficient supply of imported water to meet daily demands and Olivenhain water is
required. As mentioned above, the Water Authority’s primary strategy is to avoid adding
copper sulfate. However, in order to provide the required water supply to meet daily
demands, there are times when the addition of copper sulfate may be necessary.

Public Notification

The Water Authority is the sole owner and operator of Sweetwater Reservoir, which is
primarily used as a drinking water impoundment. Water stored in Olivenhain Reservoir is
supplied to member agency water treatment plants. There is no public access to the
reservoir.

Every calendar year, at least 7 days prior to the first algaecide application (if any), the
Water Authority will post a notification on its website and/or notify impacted member
agencies by e-mail, as appropriate. The notification will conform to the procedures
described in Section VI1I11.B of Order No. 2013-0002-DWQ.

Gates and Control Structures

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

Exception Period

The Water Authority has not been granted a short-term or seasonal exception under
Section 5.3 of the State Water Board’s Policy for Implementation of Toxics Standards for
Inland Surface Waters, Enclosed Bays, and Estuaries (SIP) for applying copper sulfate to
control taste and odor causing cyanobacteria. However, the Water Authority does intend
to formally apply for a Section 5.3 Exception in the future and is currently working with
the Water Authority’s member agencies to submit a region-wide CEQA document, with
the understanding that each agency would be individually responsible for complying with
the terms and conditions specified in Section 5.3 of the SIP and in Order No. 2013-0002-
DWQ. In the meantime, if copper sulfate is applied, it is understood that the dissolved
freshwater copper receiving water limitation (based upon hardness) listed in Section VI
of Order No. 2013-0002-DWQ shall not be exceeded.



Monitoring Program

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

Due to the relatively small surface area of Olivenhain Reservoir, monitoring will be
conducted at 3 locations as shown on Figure 2. Location 1 is located adjacent to the
outlet tower, location 2 is located near the Hodges inlet/outlet structure and location 3 is
located within the application area. These monitoring locations are representative of the
water quality before, during, and after copper sulfate has been applied, and of all water
entering and/or leaving the reservoir.
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Figure 2 Monitoring Locations
Monitoring will include all visual, physical and chemical constituents/parameters
required per table C.1 of the General Permit. There are three distinct sample types that
would be collected if copper sulfate is to be applied:

1. Background monitoring samples will be collected in the application area from
monitoring location 3 just prior to (up to 24 hours in advance of) the application
event.



2. Event monitoring samples collected immediately outside of the treatment area
from monitoring locations 1 and 2, immediately after the application event, but
after sufficient time has elapsed such that the treated water would have exited the
treatment area.

3. Post-event monitoring samples collected within the treatment area from
monitoring location 3 within one week after application. Post-treatment
monitoring will include visual inspection of the treatment area for evidence of fish
Kills.

Records of monitoring information shall include the date, place, and time of sampling
and field measurements, individuals who performed the sampling and field
measurements, dates and individuals who performed the analyses, analytical methods
used, and a summary of monitoring results. The Water Authority will maintain an
application log (Figure 3) and a monitoring log (Figure 4) for each application event.

All analyses shall be conducted in accordance with methods and guidelines established in
40 CFR 136 and are conducted only at laboratories certified by the California Department
of Public Health. Field sampling shall be performed and transported by certified
operators. Proper collection methods and procedures will be followed to ensure samples
are representative and free from contamination. Samples will be collected in
appropriately prepared and labeled containers and transported back to the laboratory in an
ice chest with frozen blue ice. All sample bottles will be labeled with the sample location,
date, time, preservation (if any), sampler, analysis, and sample identification number.

Procedures to Prevent Sample Contamination
Measures will be taken to prevent sample collection contamination from persons,
equipment and vehicles associated with aquatic pesticide application, as follows:

e Background monitoring sample collection will be carried out prior to application
equipment or pesticides being loaded into a boat. Sampling equipment, with
particular emphasis on cooler and sample bottles, will be transported separately
from pesticides and application equipment on the day of the application event.
Background monitoring will take place immediately prior to the application event.

e For event monitoring, sampling will be carried out after application equipment
and all application related equipment and devices including personal protection
equipment (PPE) used during the application has been removed from the boat, if
no other boats are available to support sampling efforts. Hands will be washed
with soap and clean potable water before handling sampling equipment, cooler
and sample bottle. During sample bottle handling and sample collection,
disposable rubber gloves will be used to collect a water sample. The pre-labeled
sample bottle will be completed with time and date of sample collection
immediately after removing from the sample cooler and replaced in the cooler
immediately after sample collection. Once sampling has been completed, water
samples will be delivered immediately to the laboratory, if possible.

e If background and event samples cannot be delivered the same day, sample
bottles will be refrigerated until the samples can be delivered the next business
day.



Best Management Practices

The Water Authority uses several best management practices associated with the use of
aquatic pesticides in order to ensure the safety of employees, customers and the
environment. The use of aquatic pesticides is a measure of last resort. The following
summarizes the best management practices used:

Spill Prevention and Mitigation: Training in copper sulfate safety shall be
required for all Water Authority employees participating in the application and
handling of copper sulfate. Response and containment procedures provided in the
Water Authority’s Emergency Response Guide, Hazardous Materials Business
Plan and the product MSDS will be followed in the event of a spill. These include
isolation and containment of the spill while wearing the appropriate personal
protective equipment.

Appropriate Rate of Application: Over application is avoided by following the
specific product labels for the aquatic pesticides used in the program. Aquatic
pesticide quantities required for each treatment will be pre-calculated and only
sufficient material to carry out the treatment is transported for an application
event. All label directions and Department of Pesticide regulations and guidelines
will be followed as to acceptable application methods as well as weather
conditions.

Education: Water Authority staff that may come into contact with the aquatic
pesticide will be trained on its use and hazards by the safety department. Review
of all applicable MSDS’s will be included in the training to ensure that employees
are up to date on the hazards associated with the chemical(s) used. Personal
protective equipment is supplied to any employee that will be working with the
chemical(s). Goggles, face shield, chemically impervious gloves and protective
clothing to prevent skin contact are provided and used any time work is to be
done with the aquatic pesticide.

Measures for Preventing Fish Kills: Application of pesticides is targeted at
nuisance algae growths. The majority of the volume of water in the Project Area
will not be subject to direct application of copper-based pesticides. Aquatic
pesticides will be applied in accordance with label instructions to minimize the
application quantity and maximize efficacy. This includes avoiding uneven
distribution and applying during favorable weather conditions, when feasible.
Because nuisance algal growth affects the beneficial uses within the Project Area,
application of pesticides will be proactive, which will minimize the quantity of
decaying algae that results and which may threaten oxygen levels. Post-treatment
monitoring will include visual inspection of the treatment area for evidence of fish
kills.



Examination of Possible Alternative Treatment Methods

The primary method in dealing with algal blooms is to change the level of outlet to a
level with better water quality. If the primary method of changing the level of the outlet
is not available, the Water Authority would only consider using aquatic pesticides if
regional demands did not allow for the termination of flow from Olivenhain Reservoir.
In considering the use of aquatic pesticides, the Water Authority evaluated the following
options:

No Action: With no action taken, algae blooms would be allowed to exist in
Olivenhain Reservoir. If a taste or odor causing algae bloom is allowed to exist in
Olivenhain Reservoir, then water may not be able to be used to produce potable
water.

Prevention: Prevention of algal growth is generally not feasible; however the
Water Authority is currently working with regional stakeholders to implement
regional watershed and lake management practices that will be used in Lake
Hodges, which is the source of the nutrient loading supporting algal blooms in
Olivenhain Reservoir, to minimize algae blooms.

Mechanical Method: Potential mechanical methods include mechanical removal
of nutrient sources or aeration. The primary nutrient source in Olivenhain
Reservoir is the transfer of nutrient rich waters from Hodges Reservoir. As a
result, any in-reservoir mechanical methods would be of little benefit.
Mechanical removal of nutrient sources includes the mechanical removal of
vegetation. Olivenhain Reservoir has a small watershed with little vegetation
contributing to the nutrient loading; therefore mechanical removal would provide
little benefit. In addition, Olivenhain Reservoir is infested with quagga mussels,
and one of the primary quagga control strategies is to naturally maintain
hypolimnetic anoxia under stratifying conditions, preventing the potential use of
an aeration system.

Cultural Method: Operational control using selective withdrawl intake or
alternative source is considered prior to aquatic pesticide application. Selective
withdrawl involves moving to a lower level to avoid surface blooms.

Biological Control: Olivenhain contains a population of fish and zooplankton.
Zooplankton and some fish consume algae, but it is unlikely that animal feeding
activity would be able to control a rapidly growing algae bloom. In addition,
biological control is difficult to manage and implement effectively.

Pesticide Control: The Water Authority will use the minimum amount of
algaecide that is necessary. All aquatic pesticide use will be consistent with the
product label requirements. The Water Authority will only consider using aquatic
pesticides if regional demands did not allow for the termination of flow from
Olivenhain Reservoir.
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A decision matrix is utilized to determine the most appropriate method. The following
table represents the possible control options and their rank:

Option Method Practicality Rank
No Action Evaluation Medium 5
Prevention Low 1
Mechanical Vegetation Removal Low 1

Method Aeration Medium/Low 3

Cultural Intake Selection High 10

Method Alternative Source High 10
Biological Fish Low 1

Control

Pesticide Lake Treatment High 7

Control
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Figure 3
Application Log

San Diego County Water Authority
Aquatic Pesticide Application Log

Application Date: Start Time: End Time:

Application Crew: Lake Level (ft):

Lbs of copper: Lbs of Citric Acid: Reservoir Surface Area (Ac): Reservoir Volume (AF):
Olivenhain Reservoir — Visual Monitoring Assessment
dbteiliey Surface algae
. Conalllon el @y Agquatic life | growth (light, Secchi Disk
Date Time Sampler (sunny, cloudy, suspended Color - .
. . observation | moderate, or Clarity (ft)
foggy, rainy, debris? heavy)

windy, etc.)




Figure 4
Monitoring Log

San Diego County Water Authority
Aquatic Pesticide Monitoring Log

Application Date:

Sample | Sample | Sample Sggr;)?rl]e Sampler | Analysis | Analyst | D.O. Temp pH Turbidity H;-rczjtgtless Conductivity Dcl:s(;sg:)\;erd
Location Date Time Initials Date Initials mg/I °C NTU Slcm
Sample Location Description

#1 Adjacent to Reservoir Outlet Tower
#2 Adjacent to Hodges Inlet/Outlet Structure
#3 Application Area
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Attachment A — Copper Sulfate MSDS



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

* ** Section 1 - Chemical Product and Company ldentification * * *

Chemical Name: Copper Sulfate Pentahydrate

Product Use: For Commercial Use

Synonyms: Copper Sulfate Crystals, Blue Copper, Blue Stone, Blue Vitriol, Copper (11) sulfate, Cupric Sulfate, Copper Sulfate Fine 200,
Fine 100, Fine 30, 20, 25 Small, Medium, Large, FCC 1V, and Very High Purity

Supplier Information

Chem One Ltd. Phone: (713) 896-9966
14140 Westfair East Drive Fax: (713) 896-7540
Houston, Texas 77041-1104 Emergency # (800) 424-9300 or (703) 527-3887

General Comments
NOTE: Emergency telephone numbers are to be used only in the event of chemical emergencies involving a spill, leak, fire, exposure,
or accident involving chemicals. All non-emergency questions should be directed to customer service.

*** Section 2 - Composition / Information on Ingredients * * *

CAS # Component Percent
7758-99-8 Copper (11) Sulfate Pentahydrate > 99

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

Component Information/Information on Non-Hazardous Components
This product is considered hazardous under 29 CFR 1910.1200 (Hazard Communication).

* * * Gection 3 - Hazards ldentification * * *

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

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

Potential Health Effects: Eyes
Exposure to particulates or solution of this product may cause redness and pain. Prolonged contact may cause conjunctivitis,
ulceration and corneal abnormalities.

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

Potential Health Effects: Ingestion
Harmful or fatal if swallowed. May cause gastrointestinal irritation with symptoms such as nausea, vomiting, and diarrhea.
Ingestion may cause degeneration of liver, kidney, or renal failure. Persons who survive ingestion may develop granulomatous
lesions of the kidney. Ingestion of large amounts may lead to convulsions, coma or death.

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

HMIS Ratings: Health Hazard: 2* Fire Hazard: 0 Physical Hazard: 1

Hazard Scale: 0= Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe * = Chronic hazard

*** Section 4 - First Aid Measures * * *

First Aid: Eyes
Immediately flush eyes with large amounts of room temperature water, occasionally lifting the lower and upper lids, for at least 15
minutes. If symptoms persist after 15 minutes of irrigation, seek medical attention.

Issue Date: 09/09/98 13:25:58 CLW Page 1 of 12 Revision Date: 04/07/11 12:51 PM SEP



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

*** Section 4 - First Aid Measures (Continued) * * *

First Aid: Skin
Remove all contaminated clothing. For skin contact, wash thoroughly with soap and water for at least 20 minutes. Seek immediate
medical attention if irritation develops or persists.

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

First Aid: Inhalation
Remove source of contamination or move victim to fresh air. Apply artificial respiration if victim is not breathing. Do not use
mouth-to-mouth method if victim ingested or inhaled the substance; induce artificial respiration with the aid of a pocket mask
equipped with a one-way valve or other proper respiratory medical device. Administer oxygen if breathing is difficult. Get
immediate medical attention.

First Aid: Notes to Physician
Provide general supportive measures and treat symptomatically. Basic Treatment: Establish a patent airway. Suction if necessary.
Watch for signs of respiratory insufficiency and assist ventilations if necessary. Administer oxygen by non-rebreather mask at 10 to
15 L/minutes. Monitor for shock and treat if necessary. For eye contamination, flush eyes immediately with water. Irrigate each eye
continuously with normal saline during transport. Do not use emetics. For ingestion, rinse mouth and administer 5 mL/kg up to 200
mL of water for dilution if the patient can swallow, has a strong gag reflex, and does not drool. Administer activated charcoal.
Advanced Treatment: Consider orotracheal or nasotracheal intubation for airway control in the patient who is unconscious. Start an
IV with lactated Ringer's SRP: "To keep open", minimal flow rate. Watch for signs of fluid overload. For hypotension with signs of
hypovolemia, administer fluid cautiously. Consider vasopressors if hypotensive with a normal fluid volume. Watch for signs of
fluid overload. Use proparacaine, hydrochloride to assist eye irrigation.

*** Section 5 - Fire Fighting Measures * * *

Flash Point: Not flammable Method Used: Not applicable
Upper Flammable Limit (UEL): Not applicable Lower Flammable Limit (LEL): Not applicable
Auto Ignition: Not applicable Flammability Classification: Not applicable

Rate of Burning: Not applicable
General Fire Hazards
Copper Sulfate Pentahydrate is not combustible, but may decompose in the heat of a fire to produce corrosive and/ or toxic fumes.
Hazardous Combustion Products
Sulfur oxides and copper fumes.
Extinguishing Media
Use methods for surrounding fire.
Fire Fighting Equipment/Instructions
Firefighters should wear full protective clothing including self-contained breathing apparatus. Runoff from fire control or dilution
water may be corrosive and/or toxic and cause pollution.
NFPA Ratings: Health: 2 Fire: 0 Reactivity: 1 Other:
Hazard Scale: 0= Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe

** * GSection 6 - Accidental Release Measures * * *

Containment Procedures
Stop the flow of material, if this can be done without risk. Contain the discharged material. If sweeping of a contaminated area is
necessary use a dust suppressant agent, which does not react with product (see Section 10 for incompatibility information).
Clean-Up Procedures
Wear appropriate protective equipment and clothing during clean-up. Shovel the material into waste container. Thoroughly wash the
area after a spill or leak clean-up. Prevent spill rinsate from contamination of storm drains, sewers, soil or groundwater.
Evacuation Procedures
Evacuate the area promptly and keep upwind of the spilled material. Isolate the spill area to prevent people from entering. Keep
materials which can burn away from spilled material. In case of large spills, follow all facility emergency response procedures.
Special Procedures
Remove soiled clothing and launder before reuse. Avoid all skin contact with the spilled material. Have emergency equipment readily
available.
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: C1-121A

*** Section 7 - Handling and Storage * * *

Handling Procedures
It is a violation of Federal Law to use this product in a manner inconsistent with its labeling, when used as a pesticide. Do not breathe
dust. Avoid all contact with skin and eyes. Use this product only with adequate ventilation. Wash thoroughly after handling.
Storage Procedures
Keep in original container in locked storage area. Keep container tightly closed when not in use. Store containers in a cool, dry location,
away from direct sunlight, sources of intense heat, or where freezing is possible. Material should be stored in secondary containers or in a
diked area, as appropriate. Store containers away from incompatible chemicals (see Section 10, Stability and Reactivity). Storage areas
should be made of fire-resistant materials. Post warning and “NO SMOKING” signs in storage and use areas, as appropriate. Use
corrosion-resistant structural materials, lighting, and ventilation systems in the storage area. Floors should be sealed to prevent absorption
of this material. Have appropriate extinguishing equipment in the storage area (i.e., sprinkler system, portable fire extinguishers).
Empty containers may contain residual particulates; therefore, empty containers should be handled with care. Do not cut, grind, weld, or
drill near this container. Never store food, feed, or drinking water in containers that held this product. Keep this material away from
food, drink and animal feed. Inspect all incoming containers before storage, to ensure containers are properly labeled and not damaged.
Do not store this material in open or unlabeled containers. Limit quantity of material stored. Store in suitable containers that are
corrosion-resistant.

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

Exposure Guidelines
A: General Product Information
Follow the applicable exposure limits.
B: Component Exposure Limits
The exposure limits given are for Copper & Inorganic Compounds, as Cu (7440-50-8), Copper fume as Cu or Copper dusts
and mists, as Cu.
ACGIH: 1 mg/m® TWA (dusts & mists)
0.2 mg/m® TWA (fume)
OSHA: 1 mg/m® TWA (dusts & mists)
0.1 mg/m® TWA (fume)
NIOSH: 1 mg/m® TWA (dusts & mists)
0.1 mg/m* TWA (fume)
DFG MAKs 1 mg/m® TWA Peak, 2¢MAK 15 minutes, average value, 1-hr interval (copper and inorganic copper
compounds)
0.1 mg/m* TWA Peak, 26MAK15 minutes, average value, 1-hr interval (fume)
Engineering Controls
Use mechanical ventilation such as dilution and local exhaust. Use a corrosion-resistant ventilation system and exhaust directly to the
outside. Supply ample air replacement. Provide dust collectors with explosion vents.
The following information on appropriate Personal Protective Equipment is provided to assist employers in complying with OSHA
regulations found in 29 CFR Subpart | (beginning at 1910.132). Please reference applicable regulations and standards for relevant
details.
PERSONAL PROTECTIVE EQUIPMENT
Personal Protective Equipment: Eyes/Face
Wear safety glasses with side shields (or goggles) and a face shield, if this material is made into solution. If necessary, refer to U.S.
OSHA 29 CFR 1910.133.
Personal Protective Equipment: Skin
Wear chemically-impervious gloves, made of any waterproof material, boots and coveralls to avoid skin contact. If necessary, refer
to U.S. OSHA 29 CFR 1910.138.
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Material Safety Data Sheet

Material Name: Copper Sulfate Pentahydrate ID: C1-121A

*** Section 8 - Exposure Controls / Personal Protection (Continued) * * *

Personal Protective Equipment: Respiratory
If airborne concentrations are above the applicable exposure limits, use NIOSH-approved respiratory protection. If respiratory
protection is needed, use only protection authorized in the U.S. Federal OSHA Standard (29 CFR 1910.134), applicable U.S. State
regulations. Oxygen levels below 19.5% are considered IDLH by OSHA. In such atmospheres, use of a full-facepiece pressure/demand
SCBA or a full facepiece, supplied air respirator with auxiliary self-contained air supply is required under OSHA’s Respiratory Protection
Standard (1910.134-1998). The following NIOSH Guidelines for Copper dust and mists (as Cu) are presented for further information.
Up to 5 mg/m* Dust and mist respirator.
Up to 10 mg/m®: Any dust and mist respirator except single-use and quarter mask respirators or any SAR.
Up to 25 mg/m®: SAR operated in a continuous-flow mode or powered air-purifying respirator with a dust and mist filter(s).
Up to 50 mg/m?®: Air purifying, full-facepiece respirator with high-efficiency particulate filter(s), any powered air-purifying respirator
with tight-fitting facepiece and high-efficiency particulate filter(s) or full-facepiece SCBA, or full-facepiece SAR.
Up to 100 mg/ m®: Positive pressure, full-facepiece SAR.
Emergency or Planned Entry into Unknown Concentrations or IDLH Conditions: Positive pressure, full-facepiece SCBA, or positive
pressure, full-facepiece SAR with an auxiliary positive pressure SCBA.
Escape: Full-facepiece respirator with high-efficiency particulate filter(s), or escape-type SCBA.
NOTE: The IDLH concentration for Copper dusts and mists (as Cu) is 100 mg/m®.
Personal Protective Equipment: General
Wash hands thoroughly after handling material. Do not eat, drink or smoke in work areas. Have a safety shower or eye-wash fountain
available. Use good hygiene practices when handling this material including changing and laundering work clothing after use. Discard
contaminated shoes and leather goods.

*** Section 9 - Physical & Chemical Properties * * *

Physical Properties: Additional Information
The data provided in this section are to be used for product safety handling purposes. Please refer to Product Data Sheets, Certificates of
Conformity or Certificates of Analysis for chemical and physical data for determinations of quality and for formulation purposes.

Appearance:
Physical State:
Vapor Pressure:
Boiling Point:
Solubility (H20):
Softening Point:
Molecular Weight:

Blue crystals or powder Odor:
Solid pH:
20 torr at 22.5deg C Vapor Density:
560 deg C (1040 deg F) [decomposes] Freezing/Melting Point:
31.6 g/100 cc (@ 0 deg C) Specific Gravity:
Not available Particle Size:
249.68 Bulk Density:

Chemical Formula:

Odorless

3.7-4.2 (10% soln.)

8.6

150 deg C (302 deg F)

2.28 @ 15.6 deg C (H20 =1)
Various

Not available

CuS04*5H20

*** Section 10 - Chemical Stability & Reactivity Information * * *

Chemical Stability

Copper Sulfate Pentahydrate is hygroscopic, but stable when kept dry, under normal temperature and pressures.
Chemical Stability: Conditions to Avoid
Avoid high temperatures, exposure to air and incompatible materials.

Incompatibility

Copper Sulfate causes hydroxylamine to ignite and the hydrated salt is vigorously reduced. Solutions of sodium hypobromite are
decomposed by powerful catalytic action of cupric ions, even as impurities. . Copper salts, including Copper Sulfate may react to
form explosive acetylides when in contact with acetylene or nitromethane. Contact with reducing agents, can cause a vigorous

reaction, especially in solution. This product can corrode aluminum, steel and iron. Copper Sulfate Pentahydrate is incompatible with

magnesium, strong bases, alkalines, phosphates, acetylene, hydrazine, and zirconium.

Hazardous Decomposition

Sulfur oxides and Copper oxides.

Hazardous Polymerization
Will not occur.

Issue Date: 09/09/98 13:25:58 CLW

Page 4 of 12

Revision Date: 04/07/11 12:51 PM SEP




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

*** Section 11 - Toxicological Information * * *

Acute and Chronic Toxicity

A: General Product Information

Acute toxicity is largely due to the corrosive (acidic) properties of this material. Harmful or fatal if swallowed. Product is an eye and

skin irritant, and may cause burns. Product is a respiratory tract irritant, and inhalation may cause nose irritation, sore throat,

coughing, and chest tightness and possibly, ulceration and perforation of the nasal septum.

Chronic: Long term skin overexposure to this product may lead to dermatitis and eczema. Prolonged or repeated eye contact may

cause conjunctivitis and possibly corneal abnormalities. Chronic overexposure to this product may cause liver and kidney damage,

anemia and other blood cell abnormalities.

B: Component Analysis - LDsy/LCsg

Copper Sulfate Pentahydrate (7758-99-8)

Oral-rat LD50 = 330 mg/kg (testing done June 2006, Consumer Product Testing Co., Inc.); Intraperitoneal-Rat LDsy: 18,700 mg/kg;

Intraperitoneal-rat LDsy: 20 mg/kg; Subcutaneous-rat LDsy: 43 mg/kg; Intravenous-rat LDsy: 48900 ng/kg; Unreported-rat LDsy: 520 mg/kg;

Oral-mouse LDsy: 369 mg/kg; Intraperitoneal-Mouse LDsy: 33 mg/kg; Intraperitoneal-mouse LDsq: 7182 pg/kg; Intravenous-mouse LDsy:

23300 pg/kg

B: Component Analysis - TDLo/LDLo
Copper Sulfate Pentahydrate (7758-99-8)
Oral-man LDLo: 857 mg/kg; Oral-Human LDLo: 50 mg/kg: Behavioral: somnolence (general depressed activity); Kidney, Urethra,
Bladder: changes in tubules (including acute renal failure, acute tubular necrosis); Blood: hemorrhage; Oral-Human TDLo: 11 mg/Kkg:
Gastrointestinal: gastritis; Gastrointestinal: hypermotility, diarrhea, nausea or vomiting; Oral-Human TDLo: 272 mg/kg: liver, kidney,
Blood effects; Oral-Human LDLo: 1088 mg/kg; Oral-child : 150 mg/kg: Kidney, Urethra, Bladder: changes in tubules (including acute
renal failure, acute tubular ; necrosis); Blood: other hemolysis with or without anemia; unknown-Man LDLo: 221 mg/kg; Oral-Woman
TDLo: 2400 mg/kg/day: Gastrointestinal tract effects; DNA Inhibition-Human: lymphocyte 76 mmol/L; Oral-woman LDLo: 100 mg/kg:
Vascular: Blood pressure lowering not characterized in autonomic section; Liver: hepatitis (hepatocellular necrosis), diffuse; Kidney,
Urethra, Bladder: changes in tubules (including acute renal failure, acute tubular necrosis); Oral-Human LDLo: 143 mg/kg: Pulmonary
system effects, Gastrointestinal tract effects ;Oral-rat TDLo: 915 mg/kg/1 year-intermittent; Cardiac: changes in coronary arteries; Blood:
changes in serum composition (e.g. TP, bilirubin, cholesterol; Oral-rat TDLo: 157 mg/kg/6 weeks-intermittent: Endocrine: changes in
adrenal weight; Nutritional and Gross Metabolic: weight loss or decreased weight gain; Biochemical: Enzyme inhibition, induction, or
change in blood or tissue levels: dehydrogenases; Oral-rat TDLo: 7530 mg/kg/30 days-intermittent: Blood: changes in serum composition
(e.g. TP, bilirubin, cholesterol); Blood: changes in erythrocyte (RBC) count; Biochemical: Enzyme inhibition, induction, or change in
blood or tissue levels:- multiple enzyme effect; Oral-rat TDLo: 2 gm/kg/20 days-intermittent: Liver: other changes; Biochemical: Enzyme
inhibition, induction, or change in blood or tissue levels: phosphatases, Enzyme inhibition, induction, or change in blood or tissue levels;
Intraperitoneal-rat TDLo: 791 mg/kg/18 weeks-intermittent: Nutritional and Gross Metabolic: weight loss or decreased weight gain;
Intraperitoneal-rat TDLo: 7500 pg/kg: female 3 day(s) after conception: Reproductive: Fertility: other measures of fertility;
Subcutaneousrat TDLo: 12768 pg/kg: male 1 day(s) pre-mating: Reproductive: Paternal Effects: testes, epididymis, sperm duct;
Intratesticular-rat TDL0:3192 ug/kg: male 1 day(s) pre-mating: Reproductive: Paternal Effects: spermatogenesis (incl. genetic material,
sperm morphology, motility, and count), testes, epididymis, sperm duct; Oral-mouse TDLo: 3 gm/kg/8 weeks-continuous: Blood:
changes in spleen; Immunological Including Allergic: decrease in cellular immune response, decrease in humoral immune response; Oral-
mouse TDLo: 2 gm/kg/3 weekscontinuous:
Blood: changes in spleen; Immunological Including Allergic: decrease in cellular immune response, decrease in humoral
immune response; Subcutaneous-mouse LDLo: 500 pg/kg; Subcutaneous-mouse TDLo: 12768 pg/kg: male 30 day(s) pre-mating:
Reproductive: Paternal Effects: testes, epididymis, sperm duct; Intravenous-mouse TDLo: 3200 pg/kg: female 8 day(s) after conception:
Reproductive: Effects on Embryo or Fetus: fetotoxicity (except death, e.g., stunted fetus), Specific Developmental Abnormalities: Central
Nervous System, cardiovascular (circulatory) system; Intravenous-mouse TDLo: 3200 pg/kg: female 7 day(s) after conception:
Reproductive: Fertility: post-implantation mortality (e.g. dead and/or resorbed implants per total number of implants); Oral-Dog, adult
LDLo: 60 mg/kg; Intravenous-guinea pig TDLo: 2 mg/kg; Subcutaneous-Guinea Pig, adult LDLo: 62 mg/kg; Oral-Pigeon LDLo: 1000
mg/kg; Oral-Domestic animals (Goat, Sheep) LDLo: 5 mg/kg; Oral-Bird-wild species LDLo: 300 mg/kg; Intravenous-frog LDLo: 25
mg/kg; Parenteral-chicken TDLo: 10 mg/kg: Tumorigenic: equivocal tumorigenic agent by RTECS criteria; Endocrine: tumors; Oral-pig
TDLo: 140 mg/kg: female 1-15 week(s) after conception, lactating female 4 week(s) post-birth: Reproductive: Effects on Newborn:
biochemical and metabolic; Intravenous-hamster TDLo: 2130 pg/kg: female 8 day(s) after conception: Reproductive: Fertility:
postimplantation
mortality (e.g. dead and/or resorbed implants per total number of implants), Specific Developmental Abnormalities: Central
Nervous System, body wall
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: C1-121A

*** Section 11 - Toxicological Information (Continued) * * *

Carcinogenicity
A: General Product Information
Copper Sulfate Pentahydrate (7758-99-8)
Cytogenetic Analysis-Rat/ast 300 mg/kg
B: Component Carcinogenicity
Copper dusts and mists, as Cu (7440-50-8)
EPA: EPA-D (Not Classifiable as to Human Carcinogenicity - inadequate human and animal evidence of
carcinogenicity or no data available)
Epidemiology
No information available.
Neurotoxicity
Has not been identified.
Mutagenicity
Human and animal mutation data are available for Copper Sulfate Pentahydrate; these data were obtained during clinical studies on
specific human and animal tissues exposed to high doses of this compound.
Teratogenicity
There are no reports of teratogenicity in humans. Animal studies indicate that a deficiency or excess of copper in the body can cause
significant harm to developing embryos. The net absorption of copper is limited and toxic levels are unlikely from industrial
exposure.
Other Toxicological Information
Individuals with Wilson’s disease are unable to metabolize copper. Thus, persons with pre-existing Wilson’s disease may be more
susceptible to the effects of overexposure to this product.

*** Section 12 - Ecological Information * * *

Ecotoxicity
A: General Product Information
Harmful to aquatic life in very low concentrations. Copper Sulfate Pentahydrate is toxic to fish and marine organisms when applied
to streams, rivers, ponds or lakes.
B: Ecotoxicity
Copper Sulfate Pentahydrate (7758-99-8)
LCs (Lepomis machochirus bluegill) wt 1.5 g = 884 mg/L at 18°C, static bioassay (95% confidence limit 707-1,100 mg/L)
(technical material, 100% (about 25% elemental copper); LCso (Leopmis cyanellus, Green Sunfish) = 1.1 g, 3,510 pg/L at °C; LCs
(Pimephales promelas, Fat-head minnow) = 1.2 g, 838 pg/L at 18°C; LCs, (Crassius auratus, Goldfish) = 0.9 g, 1380 pg/L at 18°C;
LCs (Crassius auratus, Goldfish) = 0.1-2.5 mg/L; LCs, (EEL) = 0.1-2.5 mg/L; LCs, (Salmo gairdneri, Rainbow trout) = 1.6 g, 135
Mg/L at 18°C; LCx (Salmo gairdneri, Rainbow trout) 48 hours =0.14 ppm; LCs, (Daphnia magna) no time specified = 0.182 mg/L;
LCs (Salmo gairdneri, Rainbow trout) no time specified = 0.17 mg/L; LCs, (Lepomis machochirus, Blue gill) no time specified =
1.5 g, 884 ug/L at 18°C; LCx, (Stripped Bass) 96 hours = 1 ppm or lower; LCs, (Prawn) 48 hours = 0.14; LCx, (Shrimp) 96 hours =
17.0 ppm copper; LCs, (Blue Crab) 96 hours = 28 ppm copper; LCs, (Oyster) 96 hours = 5.8 ppm copper; LCs, (Viviparus
bengalensis snail) 96 hours = 0.060 ppm copper (at 32.5°C; 0.066 ppm copper static bioassay); LCs, (Viviparus bengalensis snail)
96 hours = 0.09 ppm copper (at 27.3°C; 0.066 ppm copper static bioassay); LCs, (Viviparus bengalensis snail) 96 hours = 0.39 ppm
copper (at 20.3°C; 0.066 ppm copper static bioassay)
Environmental Fate
If released to soil, copper sulfate may leach to groundwater, be partly oxidized or bind to humic materials, clay or hydrous oxides of
iron and manganese. In water, it will bind to carbonates as well as humic materials, clay and hydrous oxides of iron and manganese.
Copper is accumulated by plants and animals, but it does not appear to biomagnify from plants to animals. In air, copper aerosols
have a residence time of 2 to 10 days in an unpolluted atmosphere and 0.1 to greater than 4 days in polluted, urban areas.
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: C1-121A

*** Section 13 - Disposal Considerations * * *

US EPA Waste Number & Descriptions
A: General Product Information
This product is a registered pesticide.
B: Component Waste Numbers
No EPA Waste Numbers are applicable for this product's components.

Disposal Instructions
All wastes must be handled in accordance with local, state and federal regulations or with regulations of Canada and its Provinces.
This material can be converted to a less hazardous material by weak reducing agents followed by neutralization. Do not reuse empty
containers. Do not rinse unless required for recycling. If partly filled, call local solid waste agency for disposal instructions. Never
pour unused product down drains or on the ground.

Pesticide Disposal
Pesticide wastes are acutely hazardous. Improper disposal of excess pesticides, spray mixtures, or rinsate is a violation of U.S.
Federal and Canadian Law. If these wastes cannot be disposed of by use, according to product label instruction, contact your U.S.
State, or Canadian Province Pesticide or Environmental Control Agency, or the hazardous waste representative at the nearest U.S.
EPA Regional Office, or the offices of Environment Canada for guidance.

*** Section 14 — Transportation Information Ground * * *

NOTE: The shipping classification information in this section (Section 14) is meant as a guide to the overall classification of the product.
However, transportation classifications may be subject to change with changes in package size. Consult shipper requirements under 49
CFR, IATA and IMDG to assure regulatory compliance.
US DOT 49 CFR 100-185 Revised July 24, 2009 Information

UN/NA #: UN 3077

Shipping Name: Environmentally Hazardous Substance, solid, n.o.s. (cupric sulfate)

Hazard Class: 9

Packing Group: Ill

Required Label(s): Class 9

Special Provision: 8, 146, IB8, IP2, N20

Packaging: 172.213

RQ Quantity: For a single package less than the RQ of 10Ib (4.54 kg), the RQ designation should be not be used.
Additional Shipping Information
Limited Quantity Shipments: Shipments, except for air, need not be marked with the Proper Shipping Name of the contents, but shall
be marked with the UN Number (3077) of the contents, preceded by the letters "UN", placed within a diamond. The width of the line
forming the diamond shall be at least 2 mm; the number shall be at least 6 mm high. The total weight of each outer packaging cannot
exceed 30 kg (66 pounds.) .
Small Quantities for Highway and Rail: The maximum quantity of this material per inner receptacle is limited to 30 g (1 ounce) per
receptacle. The inner receptacles must be securely packed in an inside packaging with cushioning material to prevent movement of the
inner receptacles and packed in a strong outer box with a gross mass not to exceed 29kg (64 pounds). The completed package must meet
the drop test requirements of 173.4(6) (i). The outside of the package must be marked with the statement “This package conforms to 49
CFR 173.4 for domestic highway or rail transport only.”
Excepted Quantities: The maximum quantity of this material per inner receptacle is limited to 30 g (1 ounce) per receptacle and the
aggregate quantity of this material per completed package does not exceed 1kg (2.2 pounds). The inner receptacles must be securely
packed in an inside packaging with cushioning material to prevent movement in the inner receptacles and packed in a strong outer box
with a gross mass not to exceed 29kg (64 pounds). The completed package must meet a drop test. The requirements are found in 173.4(6)
(i). The package must not be opened or otherwise altered until it is no longer in commerce. For highway or rail transportation no shipping
paper is required. The package must be legibly marked with the following marking:
VIIIIIII’III’

(=

wH

T R R R R
AS S L CCESS

# o arwrarrrri NOTE. The “* must be replaced by the primary hazard class, or when assigned, the division of each of the hazardous materials contained in the
package. The “**” must be replaced by the name of the shipper or consignee if not shown elsewhere on the package. The symbol shall be not less than 100 mm (3.9 inches) x
100 mm (3.9 inches), and must be durable and clearly visible.
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: C1-121A

De minimis Exceptions: The maximum quantity of this material per inner receptacle is limited to 1g (0.04 ounce) per receptacle and the
aggregate quantity of this material per completed package does not exceed 100 g (0.22 pounds). The inner receptacles must be securely
packed in an inside packaging with cushioning material to prevent movement in the inner receptacles and packed in a strong outer box
with a gross mass not to exceed 29kg (64 pounds). The completed package must meet the drop test. The requirements are found in
173.4(6) (i). The package must not be opened or otherwise altered until it is no longer in commerce and may be transported by aircraft. If

all of the above requirements are met, then this material is not regulated.

*** Section 14 — Transportation Information Air * * *

50™ Edition International Air Transport Association (IATA):
For Shipments by Air transport: This information applies to air shipments both within the U.S. and for shipments originating in the U.S.,
but being shipped to a different country.

UN/NA #: UN 3077

Proper Shipping Name: Environmentally Hazardous Substance, solid, n.o.s. (cupric sulfate)

Hazard Class: 9 (Miscellaneous Dangerous Goods)

Packing Group: Il

Passenger & Cargo Aircraft Packing Instruction: 911

Passenger & Cargo Aircraft Maximum Net Quantity: 400 kg

Limited Quantity Packing Instruction (Passenger & Cargo Aircraft): Y911

Limited Quantity Maximum Net Quantity (Passenger & Cargo Aircraft): 30 kg G

Cargo Aircraft Only Packing Instruction: 911

Cargo Aircraft Only Maximum Net Quantity: 400 kg

Excepted Quantities: E1

Special Provisions: A97, A158

ERG Code: 9L

Limited Quantity Shipments: Shipments for air must be marked with the Proper Shipping Name, Environmentally Hazardous

Substance, solid, n.o.s. (cupric sulfate), and shall be marked with the UN Number (3077) preceded by the letters "UN", placed within

a diamond. The width of the line forming the diamond shall be at least 2 mm; the number shall be at least 6 mm high. The total

weight of each outer packaging cannot exceed 30 kg.
Excepted Quantities: The maximum quantity of this material per inner receptacle is limited to 30 g per receptacle and the aggregate
quantity of this material per completed package does not exceed 1kg. The inner receptacles must be securely packed in an intermediate
packaging with cushioning material to prevent movement in the inner receptacles and packed in a strong outer box with a gross mass not
to exceed 29kg. The completed package must meet a drop test. The requirements are found in 2.7.6.1. The package must not be opened or
otherwise altered until it is no longer in commerce. For air transportation no shipping paper is required. The package must be legibly
marked with the following marking:
VIIIIIII’III’

(=

Ld

22 222 2% %% %Y
TAAAR R RR

# s wrwssrrrriNOTE. The ““ must be replaced by the primary hazard class, or when assigned, the division of each of the hazardous materials contained in the
package. The “**” must be replaced by the name of the shipper or consignee if not shown elsewhere on the package. The symbol shall be not less than 100 mm x 100 mm and
must be durable and clearly visible.
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: C1-121A

* * * Section 14 — Transportation Information Vessel * * *

Amendment 34-08 International Maritime Dangerous Goods (IMDG) Code
For shipments via marine vessel transport, the following classification information applies.
UN/NA #: UN 3077
Proper Shipping Name: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S. (Cupric sulfate)
Hazard Class: Class 9 (Miscellaneous Dangerous Goods)
Packing Group: Il
Special Provisions: 179,274,335,909
Limited Quantities 5 kg
Excepted Quantities: E1
Packing Instructions: P002/LP02
Provisions: PP12
IBC Instructions IBC08
IBC Provisions: B2
EmS: F-A, S-S
Stowage and Segregation: Category A.
Marine Pollutant: This material is considered a marine pollutant by the IMO and shipments of the material must carry the new marking

Refer to IMO Amendment 34-08 Chapter 2.9 and 2.10.

Limited Quantity Shipments: Shipments need not be marked with the Proper Shipping Name of the contents, but shall be marked with
the UN Number (3077) of the contents, preceded by the letters "UN", placed within a diamond. The width of the line forming the
diamond shall be at least 2 mm; the number shall be at least 6 mm high. The total weight of each outer packaging cannot exceed 30kg.
Excepted Quantities: The maximum quantity of this material per inner receptacle is limited to 30g per receptacle and the aggregate
quantity of this material per completed package does not exceed 1,000g. Maximum number of packages per Cargo Transport Unit (CTU)
shall not exceed 1,000 packages. The inner receptacles must be securely packed in an intermediate packaging with cushioning material to
prevent movement in the inner receptacles and packed in a strong outer box with a gross mass not to exceed 29 kg. The completed
package must meet a drop test. The requirements are found in 3.5.3.1. Packages must not be opened or otherwise altered until it is no
longer in commerce and a shipping paper is required. The package must be legibly marked with the following marking:

V’I’l’l”’l’,

(=

Ld

A2 22 22 YL 0N
R R R R TR W,

# o wrwsarrrriNOTE. The “ must be replaced by the primary hazard class, or when assigned, the division of each of the hazardous materials contained in the
package. The “**” must be replaced by the name of the shipper or consignee if not shown elsewhere on the package. The symbol shall be not less than 100 mm x 100 mm and
must be durable and clearly visible.

* * * Section 15 - Regulatory Information * * *

US Federal Regulations

A: General Product Information
Copper Sulfate Pentahydrate (CAS # 7758-99-8) is listed as a Priority and Toxic Pollutant under the Clean Water Act.
B: Component AnalysisThis material contains one or more of the following chemicals required to be identified under SARA Section
302 (40 CFR 355 Appendix A), SARA Section 313 (40 CFR 372.65) and/or CERCLA (40 CFR 302.4):

Copper Compounds (7440-50-8)

SARA 313: final RQ = 5000 pounds (2270 kg) Note: No reporting of releases of this substance is required if the diameter of
the pieces of the solid metal released is equal to or greater than 0.004 inches.
Cupric Sulfate (7758-98-7)
CERCLA: final RQ =10 pounds (4.54 kg)
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Material Safety Data Sheet

Material Name: Copper Sulfate Pentahydrate ID: C1-121A
*** Section 15 - Regulatory Information (Continued) * * *
C: Sara 311/312 Tier Il Hazard Ratings:
Component CAS # Fire Reactivity Pressure Immediate Chronic
Hazard Hazard Hazard Health Hazard | Health Hazard
Copper Sulfate Pentahydrate 7758-99-8 No No No Yes Yes
State Regulations
A: General Product Information
California Proposition 65
Copper Sulfate Pentahydrate is not on the California Proposition 65 chemical lists.
B: Component Analysis - State
The following components appear on one or more of the following state hazardous substance lists:
Component CAS # CA FL MA [MN [NJ PA
Copper 7440-50-8 Yes |No Yes |No Yes |Yes
Copper, fume, dust and mists N/A No Yes [No Yes [No Yes
Copper Sulfate Pentahydrate 7758-99-8 No No No No Yes |Yes

Other Regulations
A: General Product Information
When used as a pesticide, the requirements of the U.S. Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), or requirements
under the Canadian Pest Control Act, are applicable.
B: Component Analysis - Inventory
Component CAS # TSCA DSL EINECS
Copper Sulfate Pentahydrate 7758-99-8 Excepted | No Yes
Although this compound is not on the TSCA Inventory, it is excepted as a hydrate of a listed compound, Copper Sulfate (CAS #
7758-98-7), per 40 CFR 710.4 (d)(3) and 40 CFR 720.30 (h)(3). Under this section of TSCA, any chemical substance which is a
hydrate of a listed compound is excepted.
C: Component Analysis - WHMIS IDL
The following components are identified under the Canadian Hazardous Products Act Ingredient Disclosure List:
Component CAS # Minimum Concentration
Copper Sulfate Pentahydrate 7758-99-8 1 percent

ANSI Labeling (7129.1):

WARNING! MAY BE HARMFUL OR FATAL IF SWALLOWED. CAUSES SKIN AND EYE IRRITATION. HARMFUL IF
INHALED. Keep from contact with clothing. Do not taste or swallow. Do not get on skin or in eyes. Avoid breathing dusts or
particulates. Keep container closed. Use only with adequate ventilation. Wash thoroughly after handling. Wear gloves, goggles,
faceshields, suitable body protection, and NIOSH-approved respiratory protection, as appropriate. FIRST-AID: In Case of Contamination
of Skin or Clothing: Take off contaminated clothing. Rinse skin immediately with plenty of water for 15-20 minutes. In Case of
Contamination of Eyes: Hold eye open and rinse slowly and gently with water for 15-20 minutes. Remove contact lenses, if present,
after the first 5 minutes, then continue to rinse eye. If Inhaled: Move person to fresh air. If person is not breathing, call 911 or an
ambulance, then give artificial respiration, preferably by mouth to mouth, if possible. If Ingested: Call poison control center or doctor
immediately for treatment advice. Have person sip a glass of water if able to swallow. Do not induce vomiting unless told to do so by
the poison control center or doctor. Do not give anything by mouth to an unconscious person. Call a poison control center or doctor
for treatment advice. Have the product container or label with you when calling a poison control center or doctor, or going for
treatment. In the event of a medical emergency, you may also contact The National Pesticide Information Center at 1-800-858-7378.
IN CASE OF FIRE: Use water fog, dry chemical, CO,, or “alcohol” foam. IN CASE OF SPILL: Absorb spill with inert material.
Place residue in suitable container. Consult Material Safety Data Sheet for additional information.

Labeling Information for Pesticide Use of Product:

DANGER! HAZARD TO HUMANS AND DOMESTIC ANIMALS.

DANGER: CORROSIVE: Causes eye damage and irritation to the skin and mucous membrane. Harmful or fatal if swallowed. Do

not get in eyes, on skin or on clothing. Do not breathe dust or spray mist. May cause skin sensitization reactions to certain

individuals.

PERSONAL PROTECTIVE EQUIPMENT: Applicators and other handlers must wear long-sleeved shirt and long pants, chemical-

resistant gloves, made of any water-proof material, shoes, plus socks and protective eyewear. Discard clothing and other absorbent

materials that have been drenched or heavily contaminated with this solutions of this product. Do not reuse such contaminated items.

Follow manufacturer’s instructions for cleaning and maintaining PPE. If no such instructions for reusable items exist, wash using

detergent and hot water. Keep and wash PPE separately for other laundry.
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: C1-121A

USER SAFETY RECOMMENDATIONS: Persons using this product should wash hands before eating, drinking, chewing gum, using
tobacco or using the toilet. Remove clothing immediately if contaminated by the pesticide. Wash contaminated clothing thoroughly and
put on clean clothing. Remove PPE immediately after use with this product. Wash outside of gloves and other equipment before
removing. After removal of PPE, wash thoroughly and change into clean clothing.
ENVIRONMENTAL HAZARDS: This product is toxic to fish. Direct application of Copper Sulfate to water may cause a significant
reduction in populations of aquatic invertebrates, plants and fish. Do not treat more than one-half of lake or pond at one time in order to
avoid depletion of oxygen from decaying vegetation. Allow 2 weeks between treatments for oxygen levels to recover. Trout and other
species of fish may be killed at application rates recommended on this label, especially in soft or acid waters. However, fish toxicity
generally decreases when the hardness of the water increases. Do not contaminate water by cleaning of equipment of disposal of wastes.
Consult local State Fish and Game Agency before applying this product to public waters. Permits may be required before treating such
waters.
STORAGE AND DISPOSAL: PROHIBITIONS: Do not contaminate water, food or feed by storage or disposal. Open burning and
dumping is prohibited. Do not re-use empty containers. Keep pesticide in original container. Do not put concentrate or dilutions of
concentrate in food or drink containers. Pesticide wastes are acutely hazardous. Improper disposal of excess pesticide, spray mixture or
rinsate is a violation of Federal law. If these wastes cannot be disposed of by use, according to label instructions, contact your State
Pesticide or Environmental Control Agency, or the Hazardous Waste Representative at the nearest EPA Regional Office for guidance.
Completely empty bag of product into application equipment. Dispose of empty bag in a sanitary landfill or by incineration, or if allowed
by State and local authorities, by burning. If burned, avoid smoke.
DIRECTIONS FOR USE: Itis a violation of Federal Law to use this product inconsistent with its labeling. Do not apply this product
in a way that will contaminate workers or other persons, either directly or through drift. Only protected handlers may be in the area
during application. For requirements specific to your State, consult the agency responsible for your pesticide regulations.
AGRICULTURAL USE REQUIREMENTS: Use this product only in accordance with its labeling and with the Worker Protection
Standard, CFR Part 170. This standard contains requirements for the protection of agricultural workers on farms, forests, nurseries and
greenhouses, and handlers of agricultural pesticides. The Standard contains requirements for the training, decontamination, notification,
and emergency assistance. It also contains specific instructions and exceptions pertaining to the statements on this label about personal
protective equipment (PPE), and restricted-entry interval. These requirements only apply to uses of this product that are covered under
the Worker Protection Standard. Do not apply this product in a way that will contaminate workers or other persons, either directly or
through drift. Only protected handlers may be in the area during application. Do not allow worker entry into treated areas during the
restricted interval (REI) of 48 hours. PPE required for early entry to treated areas that is permitted under the Worker Protection Standard
and that involves contact with anything that has been treated, such as plants, soil or water, is” Coveralls, waterproof gloves, shoes, plus
socks and protective eyewear.

Labeling Information for Pesticide Use of Product (continued):
GENERAL USE INSTRUCTIONS: Water hardness, temperature of the water, the type and amount of vegetation to be controlled and
the amount of water flow, are to be considered in using Copper Sulfate to control algae. Begin treatment soon after plant growth has
started. If treatment is delayed until a large amount of algae is present, larger quantities of Copper Sulfate will required. Algal growth is
difficult to control with Copper Sulfate when water temperatures are low or when water is hard. Larger quantities of Copper Sulfate will
be required to kill and control algae in water which is flowing than in a body of stagnant water. If possible, curtail the flow of water
before treatment and hold dormant until approximately three days after treatment or until the algae have begun to die. When preparing a
Copper Sulfate solution in water, the mixing container should be made of plastic or glass, or a painted, enameled, or copper-lined metal
container. It is usually best to treat algae on a sunny day when the heavy mats of filamentous algae are most likely to be floating on the
surface, allowing the solution to be sprayed directly on the algae. If there is some doubt about the concentration to apply, it is generally
best to start with a lower concentration and to increase this concentration until the algae are killed.
ENDANGERED SPECIES RESTRICTION: Itis a violation of Federal Law to use any pesticide in a manner that results in the death
of an endangered species or adverse modification to their habitat. The use of this product may pose a hazard to certain Federally
Designated species known to occur in specific areas. Contact the EPA for information on these areas. Obtain a copy of the EPA Bulletin
specific to your area. This bulletin identifies areas within specific State counties where the use of this pesticide is prohibited, unless
specified otherwise. The EPA Bulletin is available from either your County Agricultural Extension Agent, the Endangered Species
Specialist in your State Wildlife Agency Headquarters, or the appropriate Regional Office of the U.S. Fish and Wildlife Service. THIS

BULLETIN MUST BE REVIEWED PRIOR TO PESTICIDE USE.
EPA REG. NO. 56576- EPA EST. NO. 52117-MX-001
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Material Safety Data Sheet
Material Name: Copper Sulfate Pentahydrate ID: C1-121A

*** Section 16 - Other Information ** *

Other Information
Chem One Ltd. ("Chem One") shall not be responsible for the use of any information, product, method, or apparatus herein presented
("Information"), and you must make your own determination as to its suitability and completeness for your own use, for the protection of the
environment, and for health and safety purposes. You assume the entire risk of relying on this Information. In no event shall Chem One be
responsible for damages of any nature whatsoever resulting from the use of this product or products, or reliance upon this Information. By providing
this Information, Chem One neither can nor intends to control the method or manner by which you use, handle, store, or transport Chem One
products. If any materials are mentioned that are not Chem One products, appropriate industrial hygiene and other safety precautions recommended
by their manufacturers should be observed. Chem One makes no representations or warranties, either express or implied of merchantability, fitness
for a particular purpose or of any other nature regarding this information, and nothing herein waives any of Chem One's conditions of sale. This
information could include technical inaccuracies or typographical errors. Chem One may make improvements and/or changes in the product (s)
and/or the program (s) described in this information at any time. If you have any questions, please contact us at Tel. 713-896-9966 or E-mail us at
Safety@chemone.com.

Key/Legend
EPA = Environmental Protection Agency; TSCA = Toxic Substance Control Act; ACGIH = American Conference of Governmental Industrial
Hygienists; IARC = International Agency for Research on Cancer; NIOSH = National Institute for Occupational Safety and Health; NTP = National
Toxicology Program; OSHA = Occupational Safety and Health Administration
Contact: Sue Palmer-Koleman, PhD Contact Phone: (713) 896-9966
Revision log 07/24/00 4:24 PM SEP Changed company name, Sect 1 and 16, from Corporation to Ltd.
07/27/00 2:49 PM SEP Added “Fine 200, FCC IV, Very High Purity” to synonyms, Section 1
08/23/00 3:15 PM SEP Added “Copper Sulfate Crystals” to synonyms, Section 1
05/31/01 9:31 AM HDF Checked exposure limits; made changes to Sect 9; overall review, add SARA 311/312 Haz Ratings.
06/01/01 7:28 AM HDF Added text to label information from EPA Approved Label
07/24/01 4:31 AM CLJ Add Shipments by Air information to Section 14, Changed contact to Sue, non-800 Chemtrec Num.
09/18/01 11:34 AM SEP Added Domestic Transportation Exception, Sect 14
10/05/01 3:30 PM SEP Deleted Alternate Shipping Name, Sect 14
02/15/02 11:01 AM: HDF Revision of SARA Chronic Hazard Rating to “Yes”.
2/21/02 4:21 PM HDF Added more information on Marine Pollutant Markings and Limited Quantity Shipments
9/16/03: 3:45 PM HDF Addition of chronic health hazard information. Addition of inhalation hazard information, Section 3. Section 4. expansion
of information on Information for Physicians. Up-graded Section 10 Reactivity Information. Up-dated DFG MAK exposure limits. Up-Dated
entire Section 14 Transportation Information to include IATA, IMO and current Canadian transport information.
06/22/05 2:24PM SEP Update IATA Section 14
01/06/2006 10:12 am SEP Corrected Section 14 DOT domestic transport exception to read 49 CFR 172.322 (d) (3).
09/08/06 2:52PM SEP Updated DOT and IMO Section 14 SEP
09/25/06 08:43 HDF Review of new toxicological data and addition of data to Section 11.
10/17/06 12:15 pm SEP Updated Section 11.
10/16/07 9:48am SEP Updated Section 14- IATA
10/10/08 3:48 PM DLY Changed Chem One Physical Address, Section 1
09/18/09 MMK Updated Section 14 limited &excepted quantities and exceptions, updated REI and treatment interval per EPA label RED
04 /07/ 11 SEP Add “F 25” Section 1
This is the end of MSDS # C1-121A
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Emergency Assistance
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Chemtrec - (800) 424-9300



UNIVAR USA INC. MSDS NO:P21822VS

ISSUE DATE:2008-05-20 VERSION:016 2008-10-27
Annotation:

The Version Date and Nunber for this MBDS Is : 10/27/2008 - #016

PRODUCT NAME: Cl TRI C ACI D ANHYDROUS

MSDS NUVBER: P21822VS

DATE | SSUED: 05/ 20/ 2008

SUPERSEDES: 07/ 01/ 2005

| SSUED BY: 006886
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MATERI AL SAFETY DATA SHEET

1. CHEM CAL PRODUCT AND COMPANY | DENTI FI CATI ON
COMMVERCI AL PRODUCT NAME: Cl TRI C ACI D ANHYDROUS
Di stributed by:

Uni var USA I nc.

17425 NE Union Hill Rd.

Rednond, WA 98052

425-889- 3400

24 Hour Energency Phone Nunber: CHEMIREC 1-800-424-9300

PRODUCT USE: Wdely used acidulant for flavoring, beverages, food, and as a
basi ¢ chenical .

2. COWPGCSI TI ON, | NFORVATI ON ON | NGREDI ENTS

Chenmi cal Name OF The Material : 2- hydroxy-1, 2, 3-propane tricarboxylic acid
Chem cal Formul a C6H807
Chemical Family Organic Acid
SYNONYMES: Citric Acid, Beta-hydroxytricarboxylic
aci d.
COVPOSI TI ON: CAS Req. No. %
Citric Acid Anhydrous 77-92-9 100

EC-No. 201-069-1
Eur opean Food Additive E330
HAZARDOUS | MPURI Tl ES None

3. HAZARDS | DENTI FI CATI ON



UNIVAR USA INC.
ISSUE DATE:2008-05-20

Annotation:  _ . o
Energency wervi ew. Qaor i1 ess,

MSDS NO:P21822VS
VERSION:016 2008-10-27

coi oriess transiucent crystais with strong

acidic taste. CGtric acid 1s a skin and mucous nenbrane irritant and an eye
irritant. It may cause allergic reactions in sone individuals.

Most inmportant Hazard: Irritating to eyes.

Potential Health Effects:

I nhal ation: May cause nucous nmenbrane irritation with sore throat, coughing

and shortness of breath.

Eye contact: May cause irritation with redness, pain, possible eye burns,
conjunctivitis, ulceration and permanent cl oudi ness.

Skin contact: May cause irritation with swelling, redness and pain.

I ngestion: May cause acute gastrointestinal irritation with abdom nal pain.

Chroni c: Repeated or prolonged skin contact may result in dermatitis.
Prol onged or repeated eye contact may result in conjunctivitis. Long term

oral overexposure may cause damege to tooth enamnel .

Car ci nogen status: None
4. FIRST Al D MEASURES
General advice

Maj or effects of exposure:
I nhal ation

Skin cont act

Eye cont act

| ngestion

Protection of first-aiders
5. FIRE FI GHTI NG MEASURES
FLASH PO NT

FLAMMABLE LIM TS
Aut oi gni tion tenperature:

Sui t abl e exti ngui shing nmedi a

Ext i ngui shi ng nedi a whi ch nust

Consul t a physi ci an.

Irritating to eyes and skin.

Move to fresh air.

Wash of f inmmediately with soap and plenty of
water. If skin irritation persists, call a
physi ci an.

Rinse immediately with plenty of water and
seek medi cal advice.

Drink plenty of water. Do not induce
vom ting.

Consult a physician if necessary

Use personal protective equi pnent.

Not Applicabl e
Lower 8 gm FT3 Upper 65 gm FT3
1010 deg C/ 1850 deg F

wat er, water spray, dry powder, foam,
carbon di oxi de (CQ2), renove containers if
possi bl e. Cool container exposed to fire
with water spray.

not



UNIVAR USA INC. MSDS NO:P21822VS

ISSUE DATE:2008-05-20 VERSION:016 2008-10-27
Annotation; . ] .

pe used for safety reasons None

Hazar dous deconposition car bon oxi des

products

Speci al protective equi pnent Use personal protective equi pnent including

for firefighters sel f-contai ned breat hi ng apparatus when

fighting fire in encl osed area
Speci fic nethods St andard procedure for chemcal fires.
6. ACCI DENTAL RELEASE MEASURES
General : Wear dust respirator and protective clothing. Keep unnecessary
personnel away. Sweep or vacuuminto closed containers for disposal. D spose
in compliance with local, state, and federal regul ations.

7. HANDLI NG AND STORAGE

Handl ing: Avoid contact with eyes and prol onged contact with skin. Avoid
breat hing | arge amobunts of dust. Wash away spl ashes and spillages with water.

St orage Tenperature Ceneral: Anmbient storage pressure: atnospheric
Store in cool dry area away frominconpatible materials and protected from
noi sture. Protect containers from danage.

I nconpati bl e products Enpty Contai ners: I nconpatible with strong bases and
oxi di zi ng agents

Enpty containers retain product residue and vapors. Observe all |abe
precautions even after container is enptied. Do not reuse unless thoroughly
cl eaned.

8. EXPOSURE CONTRCLS, PERSONAL PROTECTI ON

Engi neeri ng nmeasures Provi de general dilute ventilation.
Exposure limt(s) None established for this ingredient,
use OSHA PEL, ACA H TLV for Nuisance dusts of 5 ng/3

Per sonal protection equi pnent
Respiratory protection N OSH approved dust respirator

Hand protection d oves

Eye Protection Saf ety gl asses

Skin and body Li ght wei ght protective clothing

protection

Hygi ene nmeasures Handl e in accordance with good industrial hygi ene and

safety practice.

9. PHYSI CAL AND CHEM CAL PROPERTI ES

Form crystalline powder
Col or colorless / white



UNIVAR USA INC. MSDS NO:P21822VS
ISSUE DATE:2008-05-20 VERSION:016 2008-10-27
Annggg}ion:

none
pH (5 % sol ution) 1.8
Vapor pressure 3. 70E- 009mMm Hg@5 deg C
Vapor density not applicable
Boi | i ng poi nt 175 deg C
Evaporation rate essentially O
Coefficient of water/oil -1.72 (measured)
distrib Log P (oct)
Log P (oct) -1.25 to -1.80 (cal cul ated)
Mel ti ng point/range 153 deg C
Deconposition tenperature > 170 deg C
Rel ative density 1,665 g/cnB
Bul k density 650 - 950 kg/nB
Solubility, Water solubility 576 g/ kg
(25 deg C
Solubility in other solvents, 383 g/l
Al cohol (25 deg O
Mol ecul ar wei ght 192. 12
10. STABILITY AND REACTIVITY
Stability Stabl e at normal conditions
Conditions to avoid Avoi d dust formation and noi sture. Take

precauti onary neasures against static
di schar ges

Materials to avoid I nconpatible with strong bases and oxi di zi ng
agents.

Hazar dous pol yneri zation Does not occur.

Corr osi on May corrode netals. 316 Stainless Stee

recomrended for handling.

11. TOXI COLOG CAL | NFORVATI ON

Acute toxicity LD50/ p. o./rat 11, 700 ny/ kg
LD50/i.p./rat 885 ny/ kg
LD50/ p. 0. / nouse 5, 040 ny/ kg
LD50/ | . p./ nouse 961 ny/ kg

Local effects Irritating to eyes and skin

Chronic toxicity None

Hurmman experi ence Health injuries are not known or expected under

normal use
12. ECOLOG CAL | NFORVATI ON
Mobi lity Conpl etely sol ubl e

Per si stence and degradability
Chemi cal oxygen demand (COD) = 728 ng 02/ g



UNIVAR USA INC. MSDS NO:P21822VS

ISSUE DATE:2008-05-20 VERSION:016 2008-10-27
Anngtation: . o o .
Bi oi ogl cai oxygen demand/5 days (BOD) = 528 ng 02/ g
Readi | y bi odegradabl e 98% after 2 days
Bi oaccunul ati on None
Ecotoxicity effects Toxicity to fish (LC50/96h/gol dfish) =
440-706 ng/L

Toxicity to bacteria(ECO = >10,000 ng/L

13. DI SPOSAL CONSI DERATI ONS

Wast e from resi dues/unused products

Any di sposal practice nust be in conpliance with |local, state and federa
I aws and regul ations (contact local or state environnental agency for
specific rules).

14. TRANSPORT | NFORVATI ON

Not Regul at ed
Not classified as dangerous according to TDG (Transportati on of Dangerous
CGoods) and US DOT (Department of Transportation)

15. REGULATORY | NFORVATI ON

Citric acid is generally regarded as safe (GRAS) by USA FDA. 21 CFR 184.1033
Meets the criteria for hazardous material as defined by OSHA Hazard
Communi cation Standard 21 CFR 1910. 1200.

The material is listed on the TSCA Inventory List.

CERCLA (Conprehensi ve Response Conpensation, and Liability Act): Not
hazar dous

SARA Title Ill (Superfund Anendnents and Reauthorization Bill): Not
Consi der ed Hazar dous

Foreign Inventory Status

Canadi an DSL (Donestic Substance List) WHMS Cass E

I DL Ctric Acid (CAS-No. 77-92-9) is listed on the Ingredient Disclosure
Li st

DSL Citric Acid (CAS-No. 77-92-9) is listed on the Donestic Substance List

To the best of our know edge, this Citric Acid Anhydrous does not

contain any contam nants or biproducts known to the State of California to
cause cancer or reproductive toxicity as listed under Proposition 65 State
Drinki ng Water and Toxic Enforcenment Act.

16. OTHER | NFORMATI ON

HM S* Rating Health = 1, Fire = 0, Reactivity =0

O=m ni mal, 1=slight, 2=npderate, 3=serious, 4=severe

*Hazardous Materials ldentification Systemof the National Paint and Coating
Associ ati on.



Univar USA Inc Material Safety Data Sheet

For Additional Information contact MSDS Coordinator during business hours, Pacific time: (425) 889-3400

Notice

Univar USA Inc. ("Univar”) expressly disclaims all express or implied warranties of merchantability and fitness for
a particular purpose, with respect to the product or information provided herein, and shall under no
circumstances be liable for incidental or consequential damages.

Do not use ingredient information and/or ingredient percentages in this MSDS as a product specification. For
product specification information refer to a product specification sheet and/or a certificate of analysis. These
can be obtained from your local Univar sales office.

All information appearing herein is based upon data obtained from the manufacturer and/or recognized
technical sources. While the information is believed to be accurate, Univar makes no representations as to its
accuracy or sufficiency. Conditions of use are beyond Univar's control and therefore users are responsible to
verify this data under their own operating conditions to determine whether the product is suitable for their
particular purposes and they assume all risks of their use, handling, and disposal of the product, or from the
publication or use of, or reliance upon, information contained herein.

This information relates only to the product designated herein, and does not relate to its use in combination
with any other material or in any other process



