SANAFOAM ROO-PRU

A Foaming Fumigant
Rids Sewer Lines of Roots
Will Not Harm Trees, Non-Systemic

ACTIVE INGREDIENT BY WEIGHT
Dichlobenil: {2, 6-dichlorobenzonitrite) . . . . . . . . . . . . . . . . . . .. .. 500%
OTHER INGREDIENTS: . . . . . . . . . . . .. R 50.0%
TOTAL: . . . . . e e e e e e e e e e e 100.0%

KEEP OUT OF REACH OF CHILDREN

CAUTION

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

FIRST AID
IF SWALLOWED:
Call a 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 toid to do so by the poison control center or doctor.
. Do not give anything by mouth to an unconscious person.
IF ON SKIN OR CLOTHING:
. Take off contaminated ciothing.
. Rinse skin immediately with plenty of water for 15 to 20 minutes.
. Call a poison control center or doctor for freatment advice.
IF IN EYES:
. Hold eye open and rinse slowly and gently with water for 15 to 20 minutes.
. Remove contact lenses, if present, after the first 5 minutes, then continue rinsing eye.
Call a poison control center or doctor for treatment advice.
IF INHALED:
. Move person to fresh air.
. if person is not breathing, call 911 or an ambulance, then give artificial respiration, preferably mouth-to-
mouth, if possible.
- Call a poison control center or doctor for further treatment advice
HOT LINE NUMBER

For additional information in case of emergency call toll free (1-800-858-7378). Have the product container or
label with you when calling a poison control center or doctor, or going for treatment.

See additional PRECAUTIONARY STATEMENTS on side panels.
EPA Reg. No. 1015-73 EPA Est. No. 1015-MO-1

Manufactured For:

Douglas Products and Packaging Company
1550 East Oid 210 Highway

Liberty, MO 64068

Net Weight: 1.875 Ib (30 oz)



PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

CAUTION
Harmful if swallowed or absorbed through skin. Avoid contact with eyes, skin or clothing.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

Mixers, loaders, applicators and other handlers must wear:

-Long-sleeved shirt and long pants

*Shoes plus socks

-Chemical-resistant gloves made of any waterproof material

-Chemical-resistant apron when mixing and loading
User Safety Requirements
Follow manufacturer’s instructions for cleaning/maintaining PPE. If no such instructions for washables exist, use
detergent and hot water. Keep and wash PPE separately from other laundry.

User Safety Recommendations

Users should:
-Wash hands before eating, drinking, chewing gum, using tobacco, or using the toilet.
Remove clothing immediately, if pesticide gets inside. Then wash thoroughly and put on clean clothing.
‘Remove PPE immediately after handling this product. Wash outside of gloves before removing. As soon as
possible, wash thoroughly and change into clean clothing.

ENVIRONMENTAL HAZARDS
Keep out of lakes, ponds or streams. Toxic to fish and aquatic lite. Do not apply directly 1o water, to areas where sur-
face water is present or to intertidal areas below the mean high water mark. Do not contaminate water when disposing
of equipment washwaters or rinsate.

GROUND WATER ADVISORY

This chemical has properties and characteristics associated with chemicals detected in ground water. The use of this
chemical in areas where soils are permeable, particularly where the water table is shallow may result in ground-water
contamination.

DIRECTIONS FOR USE

It is a violation of Federal law to use this product in a manner inconsistent with its labeling. This package con-
tains one-30 oz. water soluble bag for direct addition to the equipment mix tank when making foam applications of
SANAFOAM ROO-PRU.

USE PRECAUTIONS AND RESTRICTIONS
Consideration must be given to all sewer service lines and building elevations and basements for the possibility of
foam coming up out of drains. Consideration must be given to distance between houses and sewers o be treated,
depth of sewers compared to drains in buildings, line obstructions, broken and empty traps. Drains which may be sub-
ject to backup and flooding must be plugged. Follow the directions for measurement and use carefully to avoid using
excess foam that may be forced up lateral lines to building drains. Do not use in storm, field or other drains unless ef-
fluent is treated in a sanitary sewer system. Use a squeegee, dust pan or wet vacuum and garbage bags for spills or
backups and dispose of foam and liquid, wash area of spill or back up with water and detergent and flush down drain.
If rugs or cloth are contacted, take outside and dry before laundering separatetly.
Do not use in confined areas without adequate ventilation. Avoid any entry into manholes or confined areas. When
absolutely necessary to enter these areas, be sure to use all safety protection equipment and procedures as required
by law. When used in inhabited buildings (residences, offices, hospitals, etc.,) windows must be open or an exhaust
fan must be operating during the application.
Do not use in potable sewer systems. Do not use in storm, field or other drains unless effluent is treated in a sanitary
sewer system. Keep off lawns and plants as they may be severely injured. Foam should be shoveied off planted areas
immediately rather than washing off with water.

PRODUCT INFORMATION
SANAFOAM ROO-PRU is surface-active product for dilution in water to be used with a foaming agent [(included with
this package)].
SANAFOAM ROO-PRU is a non-systemic chemical for control of roots in sewer mains and drain lines. Only the roots
and organic deposits in the sewer lines are affected by SANAFOAM ROO-PRU.



SANAFOAM ROO-PRU is not to be used to treat roots in storm sewers or other drains where the wastewater will not
be treated or controlled.
DIRECTIONS FOR USE OF SANAFOAM ROO-PRU WITH TANK MIX OR ON DEMANDAN LINE MIX

1. Determine which of the collection lines have known root problems.

2. Survey Treatment Area — Confirm the line size and length. Evaluate siope, flow, lateral connections, line
length, outfall, line obstructions, terrain and other field conditions. A thorough evaluation prior 1o starting wifl
assure safe and accurate application of SANAFOAM ROQO-PRU.

3. Determine Quantity of Foam Needed - From Table 1 compute the quantity of foam required to fill the length

of pipe (in feet) to be trealed.
TABLE 1: Foam Requirements and Hose Retrieval Rates for SANAFOAM ROO-PRU

Pipe 1.D. Foam Capacities Retrieval Rate
(Inches) (galJft.) (sec /A0 ft.)
4 0.7 42
6 1.5 9.0
8 25 15.0
9 33 20.0
10 4.1 24.0
12 5.9 36.0
15 9.2 55.0
16 10.4 62.0
18 13.2 78.0
21 18.0 108.0
24 23.5 141.0
27 29.7 178.0

Example: An 8 in, pipe requires 2.5 gallons of foam per foot to fill the pipe. Therefore, 2500 gallons of foam are re-
quired to fill an 8 in. pipe 1000 feet in length (1000 ft. x 2.5 galfft. = 2500 gal).

4, Measurement Directions to Produce Desired Quantity of Foam

TABLE 1: Mixing Instructions for Dilution with Foaming Agent

Foam Total Mix Water Foaming Sanafoam
Requirement Volume Agent Roo-Pru
30 oz.
2500 gal. 125.0 gal. 123.82 gal. 1.18 gal. (1 water
soluble bag)
60 oz.
soluble bags)
90 oz.
7500 gal. 375.0 gal. 371.46 gal. 3.54 gal. (3 water
soluble bags)

Example: 123.82 gallons of water plus one 30 az. bag Sanafoam Roo-Pru and 1.18 gallons of foaming agent will
produce 2,500 gallons of foam.



MIXING PROCEDURES: TANK MIX

1. Fill the Foamaker Equipment mix tank % to % full of clean water leaving room in the tank for the rinse water
to be used as described below.

2. Open outer fiberboard container and remove plastic bag containing the SANAFOAM ROO-PRU.

3. Remove the inner containers containing the foaming agent as needed.

4. Remove the SANAFOAM ROO-PRU water soluble inner bag from their labeled protective outer plastic bag.
DO NOT OPEN THE WATER SOLUBLE BAG.

5. Place the unopened water soluble bags through the access lid and into the water in the mix tank as needed.

6. Allow about 7 minutes for the bag to dissolve and the powder to thoroughly mix.

7. Transfer the liquid from the foaming agent container as necessary into the Foamaker solution mix tank using
the suction pump system on the Foamaker.

8. Triple rinse the foaming agent container (again using the suction pump system to add the finse water to the
mix tank).

9. Add to the mix tank the remainder of the required water and mix thoroughly.

10. Dispose of containers in accordance with disposal instructions.

MIXING PROCEDURES: ON DEMAND/INLINE MIX

. Fill the Dichlobenil mix tank with five gallons of water.

. Open outer fiberboard container and remove plastic bag containing the SANAFOAM ROO-PRU.

. Remove the SANAFOAM ROO-PRU water soluble inner bag from their labeled protective outer plastic bag.

DO NOT OPEN THE WATER SOLUBLE BAG.

4. Place the unopened water soluble bag through the access lid and into the water in the Dichlobenil mix tank
as needed.

5. Run the mixer on the Dichlobenil mix tank and allow 7 minutes for the bag to dissclve and the powder to
thoroughly mix.

6. Place 1.18 gallons of foam concentrate in a five gallon container and fill the container with water up to the
five gallon mark,

7. Connect the liquid from the 5 gallon container to the suction pump on the Foamaker.

8. Dispose of empty containers in accordance with the STORAGE AND DOSPOSAL instructions below.

[

USE SOLUTION PROMPTLY AFTER MIXING. Wash and fiush all equipment with water after each day’s use.
KEEP OFF DESIRABLE LAWNS AND PLANTS. if spillage occurs on the street or other paved areas near growing
plants, immediately flush the spill thoroughly with water at moderate pressure into the sewer line.

APPLICATION GUIDELINES FOR SANAFOAM ROO-PRU
TO APPLY FOAM TO MAIN LINES: Insert foam discharge hose through entire section of line to be treated. Start
foam generating equipment and withdraw discharge hose at a rate calibrated to fill the pipe line to capacity (as listed
in Table 1), untit foam appears at input manhole. Use appropriate foam application equipment designed to produce
required foam volume.
You may multiply the retrieval rates in Table 1 by 1.10 to allow for some treatment of laterals (about 3-8 feet) and to
allow more foam to push into cracks and broken joints.
IF TREATING A BUILDING LATERAL: Be sure foam application discharge hose is also of a specialized type and
is securely positioned into and inflated in the clean-out to prevent foam overflow and/or plug blowout. Operate foam
generating equipment until required amount of foam has been produced, as calculated from information in Table 1.
Do not overfill lateral.
FOAMAKER Generators are manufactured for Douglas Products to our specifications and are available from Douglas
Products.
For additional information on special applications, contact sales representative of manufacturer. All application proce-
dures must be in accordance with established methods and systems as developed by Douglas Products.

STORAGE AND DISPOSAL

Do not contaminate water, food, or feed by storage and disposal.
PESTICIDE STORAGE: Do not store near food or feed, seeds, bulbs, tubers, nursery stock or other vegetative
matter. Do not store near pet or livestock quarters. Store in a cool, dry, and well ventilated area. Do not open the
protective bag outer tube until water soluble bag is needed.
PESTICIDE DISPOSAL: Wastes resulting from the use of this product may be disposed of on-site or at an ap-
proved waste disposal facility.




STORAGE AND DISPOSAL (CONT.)

CONTAINER DISPOSAL: Plastic Bag — Remave the water soluble bag from the outer protective plastic bag
before use in application equipment. Then offer for recycling if available or dispose of empty outer plastic bag in
the trash as long as WSP is unbroken.

Outer Fiberboard Container and Other Containers: Non-refillable container. Do not reuse or refill this contain-
er. Completely empty containers into application equipment. Then offer for recycling if available, or dispose of in a
sanitary Jandfill, or by incineration, or by other procedures allowed by state and local authorities.

SPECIAL NOTICE
To the extent consistent with applicable law, seller makes no warranty, expressed or implied, concerning the use of
this product other than indicated on the label. To the extent consistent with applicable law, buyer assumes all risk of
use and/or handling of this material when such use and/or handling is contrary to label instructions.

EPA 20100921
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Section 1. Product and Company
Identification

Product Name: Sanafoam Roo Pru®
Product Code; V-F-SAN-ROOPR-06X300
Effective Date: April 2012

Manufacturer Information:

Douglas Products and Packaging Company
1550 East Old 210 Highway

Liberty, Missouri 64068

Information Phone: (816) 781-4250
Emergency Phone: Chemtrec (800) 424-9300

Material Safety Data Sheet
Sanafoam Roo Pru

Irritant

The product is a dry Dichlobenil powder. This
MSDS is for the dry powder. Please follow the
directions on the label and wear the proper personal
protective equipment (PPE); see section 8.

Section 4. First Aid Measures |

Section 2. Ingredients and Hazards

Identification
Hazardous Occupational Exposure
Components Limits
Compone | CAS OSH | ACGI | Weig | Sectio
nt Numb A H ht n M3
er PEL TLV | Perce
nt

Special instructions: If this material is spilled on a
person, remove contaminated clothing and wash
thoroughly with soap and water.

Inhalation: If person has difficulty in breathing,
remove to fresh air. If the person still has difficulty,
seek medical attention

Skin contact: Wash with soap and water if irritation
persists, seek medical attention.

Eye contact: Immediately flush the eyes with
copious amounts of water for at least 15 minutes, if
irritation persists seck medical attention

Ingestion: Rinse mouth with water, do not induce
vomiting; seek medical attention. Note this material
has low toxicity under normal conditions of handling
and use

Section 5. Fire Fighting Measures

Dichlobe | 1194- | NE NE 50 Yes
nil * 65-6

Kaolin 1332- | 5 2 37 Yes
1 m

clay 58-7 ng ;ng/m

Balance NA NE NE 13 No
is inert

filler

This product does not contain EPCRA Section 313
chemicals subject to the reporting requirements of
Section 313 of the Emergency Planning and
Community Right-To-Know Act of 1986 (40 CFR
372).

Suitable extinguishing media: Dry chemical, foam,
carbon dioxide, or water spray.

Extinguishing media must not be used for safety
reasons: None known

Special exposure hazards in fire: The material will
form toxic and irritant vapors in a fire situation.
Special protective equipment for fire-fighters:
Wear self-contained breathing apparatus and suitable
protective clothing for normal fire situations.

Other instructions: Containers can be kept cool by
spraying with water spray.

[ Section 6. Accidental Release Measures

The product is a combination pack of plastic bags of
dry dichlobenil powder and liquid containers of AEC.
This MSDS is for the dry powder. Please follow the
directions on the label and wear the proper personal
protective equipment (PPE) see section 8.

Potential Acute Health Effects:

Eyes: Causes eye irritation

Skin: Not expected to cause irritation to the skin
Inhalation: Dust may cause respiratory irritation
Ingestion: Harmful if swallowed

Section 3. Hazard Identification

Personal precautions: Do not touch spilled material
with bare hands; wear PPE outlined in Section 8 of
MSDS.

Environmental precautions: This product is toxic to
fish or other aquatic life, consult appropriate
regulatory body for their specific regulations
concerning Dichlobenil. Studies have shown that the
maximum concentration of active ingredient in
treated water must not exceed 3 ppm.

Methods for cleaning up: Wear proper PPE outlined
in Section 8. Do not wash into sewers or into any
body of water. if spill is dry sweep up and place in
plastic container for disposal. Material may still be
used as per label use if dry.

Other instructions: If dry material is mixed with
other materials dry or liquid, absorb with inert
absorbent material and consult with local, state or
federal regulatory agencies for

Douglas Products and Packaging Company
Page 1 of 3



Material Safety Data Sheet
Sanafoam Roo Pru

Section 7. Handling and Storage

Handling: Avoid contact with skin or eyes, wear
chemical resistant gloves and safety glasses or
goggles,

Storage: Store in a dry, cool, frost-free ventilated
area.

Specific use(s): The product is an herbicide, it used
with the liquid component for the prevention of tree
root re-growth and entry into sanitary, septic and
sewers Tollowing mechanical process.

Section 8. Exposure Control/Personal

Protection
USA values: OSHA PEL ACGIH TLV
Kaolin clay 5.00 mg/m’  5.00 mg/m’
Limit values in other countries:
Country Ingredient TWA (8 Hour)
Australia (NOHC)Kaolin 2.00 mg/m’
Canada Kaolin 0.05 mg/m’
UK Kaolin 2.00 mg/m’

Occupational exposure controls: Good ventilation
is required.

Respiratory protection: Wear a dust/mist filtering
respirator (NIOSH)

Hand protection: Wear chemical-resistant gloves
Eye protection: Wear safety glasses or goggles.
Skin protection: Wear long sleeves, long pants, and
rubber boots.

Environmental exposure controls: Do not apply
directly to lakes, ponds or streams.

Section 9. Physical and Chemical
Properties

General information: The product is a tan powder
with aromatic odor.

Important health, safety and environmental
information. Wear specified PPE as outlined in
section 8 and on the label. Process requires
specialized application equipment operated by trained
staff. Avoid mixing with acidic material as hydrogen
sulfide gas may occur.

Physical Dry Specific ND
State powder Gravity
(H,0=1)

pH NA Solubility Powder
disperses
(14.6 mg/L
@ 68 °F
(20°C)

Freezing NA Boiling NA

Point [ [ Point !

I

Section 10. Stability and Reactivity

Conditions to avoid: Avoid extreme heat
Materials to avoid: Avoid strong oxidizers.
Hazardous decomposition products: Oxides of
chlorine and nitrogen

Hazardous Polymerization: Will not occur

|

Section 11. Toxicological Information

Acute toxicity: Dichlobenil Dermal (rabbit) LDsq =
or >2000 mg/kg

Dichlobenil Oral (rat) LDy = 2
g/ke

=().25 mg/l

This product is both an acute and chronic hazard.
Empirical data on effects on humans: Routes of
entry, contact, inhalation and ingestion.

Other information on health effects: May irritate
the eyes, skin irritation, and respiratory irritation and
may be harmful.

Dichlobenil Inhalation (rat)LCs,

Section 12. Ecological Information

THIS PRODUCT CAN CAUSE POLLUTION IN
THE ENVIRONMENT AND BE
MODERATELY TOXIC TO AQUATIC
ORGANISMS.

Other adverse effects: Known herbicide.

Section 13. Disposal Considerations

Pesticide disposal: If wastes are produced dispose
according to local state, provincial or federal
regulations. Triple rinse the bags before disposal into
land fill.

Section 14. Transport Information

Transport class: Not regulated by highway or rail.
Sea transport: Not regulated.

Air transport: Do not ship by air unless packaging
meets [ATA/ICAO requirements.

Section 15. Regulatory Information

The EPA warning is “CAUTION”
Dichlobenil is listed the label

R phrases: R52, R20/21/22

S phrases: S2, 513, and 520/21

EPCRA 311/312 Categories: Immediate (Acute)
Health Effects: Yes
Delayed (Chronic)

Health Effects: Yes

Douglas Products and Packaging Company
Page 2 of 3



Fire Hazard:
No
Sudden Release of
Pressure No
Reactivity:
No

Right to know classification: Kaolin clay is listed in
CA, PA, MN, MA, ML, FL and NJ.

TSCA: None

Reportable Quantity (RQ): None

Prop. 65: Kaolin clay (cancer)

WHMIS: Class D2 (Skin or eye irritant)\

Kaolin clay is listed in chemical inventories in:
AICS, ECL., EEC, ENCS, EU, Israel, MAC, MAK,
MITI, PICCS, SWISS, Taiwan, USA and UK

Abbreviations:

AICS Australian
Inventory of Chemical Substances

CAS # Chemical
Abstract Service Number

°C Celsius
temperature scale

°F Fahrenheit
temperature scale

ECL Korean Existing
Chemicals List

EEC European
Economic Commission

ENCS Japanese Existing
and New Chemical List

EINECS # European
Inventory of Existing Chemical Substances
Number

EU European Union

(Israel} 2001 proposed

list of chemical substances to be regulated under
Israel

Hazardous Substances Law and Regulations
List

MAC Netherlands

MAK Germany

MITI Ministry of
International trade and Industry

NA Not applicable

PEL Permissible
Exposure Limit

PICCS Philippines
Inventory of Chemicals and Chemical
Substances

PPE Personal
Protective Equipment

Prop. Proprietary

NA Not applicable

ND Not determined

Material Safety Data Sheet
Sanafoam Roo Pru

STEL Short Term
Exposure Limit

SWISS Gifiliste 1

SWISS Inventory of
Notified New Substances

TLV Threshold Limit
Value

TSCA Toxic Substance
Control Act

TWA Time Weighted
Average

(Taiwan) List of Toxic

Chemical Substances regulated under Taiwan
Toxic Chemical
Substances Control Act of 1086
USA United States of
America

UK United Kingdom

[ Section 16. Other Information

|

(HMIS) {(NFPA)
Health 1 1 Health
Fire 1 1 Fire
Reactivity 0 0 Instability
Personal Protection | E

Health 4 Deadly 3 Extreme
Danger 2 Dangerous 1 Slight hazard 0 No
hazard

Fire 4 <73°C 3 <100°C 2

<200°C 1 >200°C 0 Will not burn
Reactivity/Instability 4 — May detonate 3
Explosive 2 Unstable 1 Normally stable 0
Stable

Disclaimer:

The information is furmshed without warranty, representation,
inducement, or license of any kind, except that 1t 1s accurate to the
best of Douglas Products and Packaging. Ine.’s knowledge.
Because use conditions and applicable laws may differ from one
location to another and may change with time, Recipient is
responsible for determining whether the information 1s appropriate

for recipient’s use Since Douglas Products and Packaging, Inc has

no control over how this information may be ultimately used, all
liability 15 expressly disclaimed and Douglas Products and
Packaging, Inc. assume no liability.

Douglas Products and Packaging Company
Page 3 of 3




ENVIRONMENTAL TESTING SOLUTIONS, INC.

TOXICITY TEST REPORT o

INTRODUCTION / EXECUTIVE SUMMARY

1.

10.

11,

12.

Client:
Study:

Product Tested:

Date Received:
Test Species:

Test Dates:

Test Type:

Concentrations Tested
Expressed in %:

Test Resulis:

Expressed in %:

Client Contact:
Phone #;

Consulting / Testing Lab:

Lab Contact:
Phone #:

Report Date: September 30, 2013

ETS Project #: 9205/9207/9220/9282

Cape Fear Public Utilities

Acute Toxicity of Root Control Chemicals

Douglas Products: AEC-3 (M3LF) and
Acme/Gordon’s BARRIER 50W Dichlobenil Herbicide

Duke’ Root Control: Cornfoam
and Reward Manufacturing Concentrate

Septeml — 10,2013

Daphnids {Ceriodaphnia dubia),

Screeening: September 18 —20, 2013
Effluent: September 25 — 27,2013

Ceriodaphnia dubia:

48-hour Static Acute for Ceriodaphnia dubia

Screening: 0.00078125, 0.0015625, 0.003125, 0.00625, 0,01235, 0.025,

0.05, 0.1, 0.2 and 0.4%

Effluent: 0.0015625, 0.003125, 0.00625, 0.0125, 0.025, 0.05, 0.1, 0.2
0.4, 0.8 and 1.6%

Douglas Products:
Screening; 24-hour LCsp > .40
48-hour LCs > 0,40
Effluent: 24-hour LCsy =0.86

48-hour LCsp = 0.67
Duke's Root Control:

Screening; 24-hour LCsy = 0.064
48-hour LCsy =0.017
Effluent: 24-hour LCsy = 0.048

48-hour LCs, =0.021

Ms. Pam Ellis
910) 332-656

Environmental Testing Solutions, Inc.

Mr. Jim Sumner

(828) 350-9364




METHODS SUMMARY

DOUGLAS PRODUCTS
Samples:
1. Sample Type: Product
2, Sample Information:
Sample ID Lot Number ETS Date Received | Arrival Temp.
Sample MM-DD-YY °C)
Number
AEC-2 (M3LF) Not provided ; 130906.01 09-06-13 Not applicable
Acme/Gordon’s BARRIER 7 .
SO0W Dichlobenil Herbicide Not provided | 130906.02 09-06-13 Not applicable

Sample Manipulation:

Application rate:

1.18 gallons of foaming agent (AEC-2) and 30 ounces of Senafoam Roo-Pru (Acme/Gordon’s BARR[ER

50 W Dichlobenil Herbicide) is diluted into a total of 125 gallons.

This creates a 9.44 g/L. AEC-2 and 1.80 g/L Dichlobenil solution to be applied in the sewer system.

A stock solution of this solution was prepared by diluting 0.9440 g AEC-2 and 0.1800 g Dichlobenil into
100 mL water, This stock solution was used to prepare the concentrations evaluated for acute toxicity.

Screening tests: Soft synthetic water was used to prepare the stock solution and concentrations
evaluated for toxicity.

Effluent tests:

Operational Effluent collected September 23 — 24, 2013 from 0840 to 0840 from

the James Loughlin WWTP was used to prepare the stock solution and

concentrations evaluated for toxicity.

Samples from were warmed to test temperature (25.0 + 1.0°C) in a warm water bath.



METHODS SUMMARY

DUKE’S ROOT CONTROL
Samples:
1. Sample Type: Product
2. Sample Information;
Sample ID Lot Number ETS Date Received | Arrival Temp.
Sample MM-DD-YY (°C)
Number
Cornfoam Not provided | 130910.13 09-10-13 Not applicable
i Not provided | 130909.02 |  09-09-13 | Not applicable
oncentrate
3. Sample Menipulation;
Application rate:

3.00 pallons of foaming agent (Cornfoam) and 1.50 gallons of Diquat Dibromide (Reward Manufacturing

Concentrate) is diluted into a total of 300 gallons of water.

This creates a 10 g/L. Cornfoam and 5 g/L Diquat Dibromide solution to be applied in the sewer system.

A stock solution of this solution was prepared by diluting 1.0000 g Cornfoam and 0.5000 g Diquat
Dibromide into 100 mL water. This stock solution was used to prepare the concentrations evaluated for

acute toxicity.

Screening tests:  Soft synthetic water was vsed to prepare the stock solution and concentrations
evaluated for toxicity.

Effluent tests:

Operational Effluent collected September 23 — 24, 2013 from 0840 to 0840 from

the Jamnes Loughlin WWTP was used to prepare the stock solution and

concentrations evaluated for toxicity.

Samples from were warmed to test temperature (25.0 + 1.0°C) in a warm water bath.



Test Organisms:

1. Source:

2. Age:

Test Method Summary:

L. Test Conditions:

2. Test Duration:

. Laboratory QC:

4. Number of Replicates:

5. Organisms per Replicate:

6. Test Initiated:

e Test Terminated:

8. Test Temperature:

9. Physical / Chemical
Measurementis:

10. Statistics:

Ceriodaphnia dubia

In-house Cultures

< 24-hours oid

Static
48-hours
Soft Synthetic
4

&

Screening: 09-18-13 1250 ET
Effluent; 09-25-13 12351250 ET

Screening: 09-20-13 1252 ET
Effluent: 09-27-13 12301247 E

25.0% 1.0°C

Alkalinity and hardness was measured in the laboratory QC water. Daily
temperatures were measured in one replicate for each test concentration. Pre-
and post-exposure test solutions were analyzed for pH and dissolved oxygen.
Pre-exposure test solutions e anal for uetivity.

Statistics were performed according to methods prescribed by EPA

using ToxCalc version 5.0 statistical software (Tidepgol Scientific Software,
McKinneyville, CA}.




TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

DOUGLAS PRODUCTS

L.

Screening Test

Results of a Ceriodaphnia dubia 48-hour Static Acute Toxicity Test
(Genus species) (Duration / Type)
Conducted September 18 — 20, 2013
Percent Surviving
Test Solutions
- 24-hours 48-hours
Control 100 100
0.00078125 100 100
0.0015625 100 100
0.003125 100 100
0.00625 100 100
0.0125 100 100
0.025 100 100
0.05 100 100
0.10 100 100
0.20 95 85
0.40 75 65

24-hour NOEC: 0.20%
24-hour LCsq: > 0.40%

48-hour NOEC: 0.10%
48-hour LCsy: > 0.40%

95% Confidence Limits: Unable to calculate.

95% Confidence Limits: Unable to cal_culate.




DOUGLAS PRODUCTS
2. Effluent Test

Results of a Ceriodaphnia dubia 48-hour Static Acute Toxicity Test
(Genus species) (Duration / Type)

Conducted September 25 — 27, 2013

Percent Surviving
Test Solutions
(%)
24-hours 48-hours
Control 100 100
0.0015625 100 100
0.003125 100 100
0.00625 100 100
0.0125 100 100
0.025 100 100
0.05 100 100
0.10 100 100
0.20 100 100
0.40 95 95
0.80 70 30
1.60 0 0
24-hour NOEC: 0.40% _
24-hour LCsy: 0.86% 95% Confidence Limits: 0.72 —1.03%
48-hour NOEC: 0.40%
48-hour LCsq: 0.67% 95% Confidence Limits: 0.57 —0.80%



TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

DUKE’S ROOT CONTROL

).

Screening Test

48-hour NOEC: 0.0125%
48-hour LCsp: 0.017%

Results of' a Ceriodaphnia dubia 48-hour Static Acute Toxicity Test
(Genus species) {Duration / Type)
Conducted September 18 — 20, 2013
Percent Surviving
Test Solutions
6 24-hours 48-hours
Control 100 100
0.00078125 100 100
0.0015625 100 100
0.003125 100 100
0.00625 100 100
0.0125 100 95
0.025 100 0
0.05 85 0
0.10 0 0
0.20 0 0
0.40 0 0
24-hour NOEC: 0.025%
24-hour LCsq: 0.064% 95% Confidence Limits: 0.057 —0.071%

95% Confidence Limits: 0.016 — 0.018%




DUKE’S ROOT CONTROL

2. Effluent Test
Results of a Ceriodaphnia dubig 48-hour Static Acufe Toxicity Test
{Genus species) (Duration / Type)
Conducted September 25 —27, 2013
Percent Surviving
Test Solutions
) 24-hours 48-hours
Control 100 100
0.0015625 100 100
0.003125 100 100
0.00625 100 100
0.0125 100 100
0.025 100 25
0.05 45 0
0.10 0 0
0.20 0 0
0.40 0 0
0.80 0 0
1.60 0 0

24-hour NOEC: 0.025%
24-hour LCsp: 0.048% 95% Confidence Limits: 0.041 — 0.056%
48-hour NOEC: 0.0125%

48-hour LCsy: 0.021% 95% Confidence Limits: 0.018 —0.024%

REFERENCE TOXICANT TEST RESULTS (see Appendix A and C)

Species Date Time Test Type | Duration | Toxlcant Endpoint
(ET) (gL

Ceriodaphnia dubia 09-11-13 1312 Acute 48-hours NaCl LCy =221

Ceriodaphnia dubia 09-25-13 0920 Acute 48-hours NaCl LCs=2.19




Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Ceriodaphnia dubia
Tests were conducted according to EPA-821-R-02-012 (October 2002). Test vessels consisted of 40-mL

polypropylene cups, each containing 30-mL of test solution.

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL
1. Ceriodaphnia dubia: None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Ceriodaphnia dubia; None

PHYSICAL AND CHEMICAL METHODS

1. Reagents, Titrants, Buffers, etc.: All chemicals were certified products used before expiration dates (where
applicable).

Instruments: All identification, service, and calibration information pertaining to laboratory
instruments is recorded in calibration and maintenance logbooks.

Temperature was measured by SM 2550 B.

Dissolved oxygen was measured by SM 4500 O G.

The pH was measured by SM 4500 H+ B.

Conductance was measured by SM 2510 B,

Alkalinity was measured by SM 2320 B,

Total hardness was measured by SM 2340 C.

2

R

QUALITY ASSURANCE
Toxicity Test Methods: All phases of the study including, but not limited to, sample collection,
handling and storage, glassware preparation, test organism culturing/acquisition and acclimation, test
organism handling during test, and maintaining appropriate test conditions were conducted according
to the protocol as described in this report and EPA-821-R-02-012. Any known deviations were noted
during the study and are reported herein.

REFERENCE TOXICANT TESTS (See Appendix D for control chart information)
1. Test Type: 48-hour acute tests with results expressed as LCs, values in g NaCL/L.

2. Standard Toxicent: Sodium Chloride (NaCl crystalline) for Ceriodaphnia dubia,
3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCale software Version 5.0 was used for statistical analyses.
REFERENCES

1. USEPA, Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms,
EPA-821-R-02-012 (October 2002).

2. Standard Methods for the Examination of Water and Wastewater, 22" Edition, 2012.
3. Quality Assurance Propram: Standard Operating Procedures, Environmental Testing
Solutions, Inc (most current version).




Appendix B

CHAIN-OF-CUSTODY RECORDS
TOXICITY TEST BENCHSHEETS
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351 Depot Street
Asheville, NC 28801
Phone: {828) 350-9364
Fax: (828)350-9368

@ Environmental Testing Solutions, inc.

Whole Effluent Toxicity Chain-of-Custody Form

=_ S S— _
Facility: Cape Fear Public Utility NPDES #: NC0023965 Pipe#: c#: R&D County: New Hanover
James Loughlin WWTP (Northside) Purchase order:
Root Control Study

Species:  Ceriodaphnia dubia
Test type: Acute

Sample information:  (to be completed by sample collector)

Composite sample: Sample location: _ Dpevediona) £ weny
Start date: G-23°13 Time: ORHD o Volume collected for t::sting: AL
End date: A-241-\> Time: ©¥HDon Number of containers filled for testing: %
Number of samples per hour: Ylow E_{qpxgor#\oru\ Method of transport to laboratory:  Tedex Pri orr\-u\
Chilled during collection? “Jes Comments: .
If chilled, specify temperature: ALY E

Triple rinse sample container with sample before filling. Completely fill the sample container with no air space.

Pack the sample container completely in ice. The sample must be < 6.0°C upon receipt at the laboratory,

Sample custody:  (to be completed by sample collector and facility personnel)

Sample collected by: v o4 ©
[ 7 2
‘5\ oM i¢ pof
o]
Print ignalure Diale ard time

Relinquished by: Received by:

yr e sy I e YR

§i,|uum Duemlﬁm Print Signaiare Date and time
Relinqulshed by: Received by:
A 5
4
Prid Sighme oo ezl limm Prim Sigaaioe Theto and time

Sample receipt information:  (to be completed by ETS personnel) 0*

Relinquished to ETS by: N Received at ETS by:
§-24-T 0% 5.y
A?{CN Rons q%wﬂh/ 7090 ISurue , Tﬁ\——’ 000
Print ! W Date wrd line Prinl Ly ﬁﬁnnlum Date and time
Custody seals intact?: E D Sample temperature upon receipt at ETS "C): N
Not used l- L C,
Samples received in good condition?: D

Ves N Total residual chlorine upon receipt at ETS: [__] E/
(DPD Presence/Absense Indicator, MDL = 0,10 mg/L) = Alment

Tracking number: __ § 06D 93 a4
‘ Project number: OIZQZ Sample number: [3042502

Commenis:
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Page 1 of 2

Material Safety Data Sheet

Product Name: Acme /Gordon's BARRIER 56W Dichlobeanil Herblcide

MSDS No.: 507-8

Verslon No.: 013

Dvetrs Aadwrs

May 1, 2001

EPA Registration No.: 2217676

E Basic Information:

Manufacturer: PBIfGordon Corporalion

Address: 1217 Wesl 12lh Sireet

Clty, State ZIp:  Kansas Cily, MO 64101-1407 1__ Health

informallon Contact: Environmental, Health, & Safely Dept. 4 Flammability
Informatlon Telephone Number: (816)421-4070 0  Reactivily
Emergency Contact: Chemilrec E Pers. Prataction|
Emergency Telephone Number:  (800)424-9300

Last Update: 11/21/00

Chemical State: [ ] Liquid [ ess [X] sona

Chomical Type: D Pure Mixturs

[2. Ingredients:

Trade Secrot 'D = Not Disel EHS IARC SARA

L] (ND = Not Disclosed) 313 OSHA  ACGIH Other
CAS No. Chemical Name % Range NTP supz | PEL L% Limkts
1184656 2 8-Dichlorobenzonilrife (Dichlobenll) 50.0 N N N N N NI NI NI
1332587 Kaolin clay 36.6 N N N Y N 5mg/mdR 2Zmg/m3R 5 mg/m3R
14808607 Quartz <2 N Y Y Y N 01mgm3 .05mg/m3 .05 mgim3
3. Hazardous Identification: | First Aid Measures (Continued)
Hazard Catagory: needed. Ifirlation persisis, seek medical allenllion.
[X]acute [X]chronic [JFire  []Pressure [ JReactive INGESTION: Call physician or Polson Controf Center. Drink 1 or 2

Hazardous Identification Information:
Aromallc tan powder.

Irdtanl. May be harmful If absorbed through the skin, or [f swallowed.
|Z First Aid Measures: J

Route(s) of Entry:
Conlact, inhalation, Ingeslion.

Health Hazards {Acute and Chronle):
EYES: Conlact may cause Irritation.

SKIN: Contact may cause skin irrilatlon, May be harmful if absorbed
through the skin,

INHALATION: May cause imitation to the resplratary tract.

INGESTION: May cause Imilation to the gastrointestinal tract. May be
harmful if swallowed.

Signs and Symptoms:
NI

Medlcal Condillons Generally Aggravated by Exposure:
NI

Emergency Flrst Ald Procedura:
EYES: Flush wilh clean water for 10-15 minutes, holding lids open. if
Irritation peralsis, seek medical attentlon.

SKIN: Bathe and shampoo with soap and water to remove chemlcals
from akin and halr. If irritatien persists, seek medical atteniion. Launder
contaminaled clothing separately prior lo reuse,

INHALATION: Remove viclim to fresh air. Apply artificlal respliratlon If

glasses of water and induce vomiting by touchlng back of throal with
finger. Gel medical attenilon.

Other Health Warnings:

Do not eal, drink or smoke when handling product. Avoid contacl wilh
skin, ayas and clolhing.

|5. Fire Fighting Measures:

Flash Polnt: NI F.P. Method:
Lower Explosive Limit: NI

Upper Explosive Limlt: NI

Fire Extinpuishing Media:
Foam, CO2, Dry Chemical, Water.

Spaclal Fire Fighting Procedures;
Wear self-conlained breathing apparatus.

Unusual Flre and Exploslon:

Extreme heat may release chloride and nilrogen oxide gases. Runoff
from fire control may cause pollulion fo surface water. If pollullon
occurs, notify local authorilles.

6. Accidental Release Measures: |

Stops to be Taken In Case Materlal Is Released or Spllled:

Do nol touch spllled material. See Section 8 for Personal Protective
Equipmenl. Contaln and collect the spilled product for reuse or
disposal. Cover and label the contalners. Wash area with water lf
possible.

7. Handling and Storage: |

Precautlons to be Taken:
STORAGE: Do not contaminate waler, food, or feed by sterage or

04-0l B \MS A
ReL e\t & vl
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Page 2 of 2
'MSDS No.: 507‘-8 Verslon No.: 013
Handling and Storage (Continued)
disposal.

Store product In original contalner only and In a locked storage area. For
disposal, rinse thoroughly and securely wrap original contalner In several
layers of newspaper and discard In trash. Do not reuse emply container.

QOther Precautlons:

|8. Exposure Controls/Personal Protection: ]

Ventllation Requirements:
Good local ventilation Is required.

Parsonal Protective Equipment:

CAUTION: Harmful If swaflowed or absorbed through the skin. Avold
breathing spray mist. Avold contact with skin, eyes or clothing. Weer
proteclive clothing including rubber gloves when handling.

PROTECTIVE CLOTHING: Wear long sleeves and panis;
chemlcal-reslstant gloves and shoes with socks.

EYE PROTECTION: Wear safety glasses or goggles.

RESPIRATORY PROTECTION: If exposure limits may be exceeded,
wear a dust/mist filtering reapirator (MSHA/NIOSH approval number
prefix TC-21C), or 8 NIOSH approved resplirator with any N, R, P or HE
filter.

9. Physical and Chemical Properties:

Bolling Point: N( Melting Point: NI
_ Evaporation Rate (Butyl Acetate = 1) : NI

Vapor Pressure (mm Hg.): See below

Vapor Denslty (Alr=1): NI

Specific Gravity (K20 =1); 0.00000

Solubllity In Water: Wetiable powder.

Appearance and Odor: Tan powder; aromatic.

Othor Information:

N1

\10. Stability and Reactivity: I

Stabiliy:
Stable.

incompatlbllity (Materlals to Avold):
Strong oxldizing agents, and/or extreme heat.

Decomposition/By-Products:
Buming may produce chioride and nilrogen oxide gases.

Hazardous Polymerization:
Wil nol oceur.

H1. Toxicological Information: |

Dermal LD50: >2 gikg bady welghL.
|12. Ecological Information: |

Do not apply directly to lakes, ponds, or streama, Do not conlaminale
waler when disposing of equipment washwater. For terrestrial uses, do
not apply directly to water, or to areas where surface water is present, or
lo intertidal areas below the mean high water mark. Do not allow spray
1o drift onto nontarget crops or vegetation,

Material Safety Data Sheet

Product Name: Acme /Gordon's BARRIER 50W Dichlobenll Herblcide

May 1, 2001

EPA Registration No.: 2217-678

\13. Disposal Considerations: B

PESTICIDE DISPOSAL: Wastes resulling from the use of thls product
may be disposed of on site or at an approved waste disposal facility.

CONTAINER DISPOSAL: Triple rinse (or equivalent), Then offer for
racycling or reconditioning. of punciura and dispose of In a sanHary
tandfill, or Inclneration, er If allowed by siate and local authorillss by
buming. If bumed stay out of smoke.

|14. Transport Information:

The following guldelines apply for domestic ground lransport. If shipping
by alr or ocean, please contact our Transportation Dept,

Frelght Class: Herblcides, NOI - NMFC #50320

In our current available slzes, this product dees not qualify as a
Hazardous Materiel.

|15. Regulatory Information:

OSHA STATUS: This product ls hazardous under the criterla of the
Federal OSHA Hazard Communicalion Standard 28 CFR 1910.1200.

« TSCA STATUS: This product Is exempt from TSCA Regulailon under

FIFRA Section 3(2}(B){l)) when used as a pesticlde.

CERCLA REPORTABLE QUANTITY: 200 pounds of the formulation
which containa 100 pounds of Dichlobentl

SARA TITLE llI:
SECTION 302 EXTREMELY HAZARDCUS SUBSTANCES: None
SECTION 311/312 HAZARD CATEGORIES: Immediate Health
Hazard, Delayed Health Hazard
SECTION 313 TOXIC CHEMICALS: Nong

RCRA STATUS: If discarded In Ita purchased form, this product would
not be a hazardous waste either by listing or by cheractaristlc. Howevar,
under RCRA It Is the responsibility of the product user to determine al
the flme of disposal, whether a material contalning the product or
derived from the product should be classified es a hazardous waste. (40
CFR 261.20-24)

|16. Other Information: |

REASON FOR ISSUE: To revise MSDS to the ANSI Z400,1-1998
format

NOTE: NI means not indicated.

The Informallon and statements In this Materlal Safely Data Sheet are
believed to accurately reflact the sclenilfic evidence used In making the
hazard determination, but Is not to ba conalrued as a warranty or
representation for which we assume legal responslbility, Additional
information may be necessary or desirable depending on particular,
axceplional or varlable conditions er clrcumstances of use or storage or
because of locally applicable laws or government regulallons.
Therefore, you should use this Informatlon only as a supplement to other
Informalion avallable 1o you end musi make Independent determinations
of the suitabllity of the information for your parilcular dreumstances or
condilions and of the completeness of the Information avallable from all
sources lo assure both the proper use of the material describad hereln,
and the safety and health of employees.
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48-Hour Acute Whole Effluent Toxicity Test (EPA-821-R-02-012, Method 2002.0)

Species

Client: Cape Fear Public Utility
Product: DOUGLAS PRODUCTS

: Ceriodaphnia dubia

Application solution:
0.9440 g AEC-3 (M3LF) and 0.1800 g Acme / Gordon’s
BARRIER. 50W Dichlobenil Herbicide diluted into

100 ml. soft synthetic water
Project #: aes
Dilution preparation information: Comments:
Dilution prep (%} 0.00078125% to 0.20%% 0.40% concentration prepared by diluting
Stock volume (mL) AP , 0.80 mL application solution into 200 mL soft
DRI Serial dilutions from 0.40% concentration. synthetic water.
Total volume {mL) 200
Test organism information: Test information:
| Organism age: £ - YoudS OV Randomizing template: | (3t
Date and times organisms were AT 1eSE Incubator nurober and X
born between: IO B gLl shelf location:
Organism source: AL ™ N~ L YooLed
Transfer bowl information: pH="1.4L SU.
' Temperature = M4 °C
Average transfer volume: 0. 10L2 ld,
Daily feeding, renewal, or survival count information:
Hours Date Feeding Test initiation, renewal, Sample SSwW
survival count. or termination numbers Batch used
used
Time An_nl'xst Time Analyst
» Tnitation Yh0R00L- G
0 |oAig- G20 X \IS0 M ‘heRoy| SR
Survival
2% AR s M
Survival sount and renswal
8 |eAleD €72 g‘
*In holding prior to test initiation,
Comments:
Test Resuits: -24-hour 48-hour
Method: VISUSL, 1857 | VaguaL %P |
Upper control limit: NG NC
Lower control Jimit: N NL
LC50 (median lethal concentration): 76.40L 0. 4067,

SOP AT9 — Exhibit AT9.3, revision 07-01-12



:ETS Page 2 of 3
H
a
d

Species: Cerlpdaphnia dubia Date: __ OA\{+ D
Client: Cape Fear Public Utility — DOUGLAS PRODUCTS

Survival data (number of living organisms):

Hours Control 0.00078125% 0.0015625%
: A B sil'w D E F G H I X L M
e | S| S| 5] S SIS s(SHMs |S]S
“lsis(D]s S|s|s|s s |sls
Mean mortality 07. | Mean mortality 7. | Mean mortality
ERBRREE BEEEH BEHEE
Mean mortality O | Mean mortality O1. | Mean mortality
Hours 0.003125% .
P Q[R
s s|s
#lsis|s
Mean mortality
“lsis|s
Mean mortality
Hours 0.05.5%
A|B| C |
we | S{S] S
*1s|s|s |
'. Mean mortality l
e | 5[ S| S
Mean mortality
Hours 0.20%
P R|S|T
1 s|s|s|s
24 s|s | S 41-\ ‘31-5 q“* \_‘M l{ﬂ
; Mean mortality S Mean mortality K.
Arnnn DGO
Mean mortality fw | Mean mortality 3% 7,

Comment codes: ¢ = clear,d =d 2 sick, sm = unusually small
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Acute Daphnid Test-24 Hr Survival

Start Dale:  9/18/2013 TestID: CdFRAC Sample ID: “Douglae Products
End Date: 9/20/2013 Lab ID: ETS-Envir. Testing Sol. Sample Type: PRODUCT
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Specles: CD-Cerodephnia dubia
Comments:
Conc-% 1 2 3 4

D-Control  1.0000 1.0000 1.0000 1.0000
0.00078125 1.0000 1.0000 1.0000 1.00Q0
0.0015625 1.0000 1.0000 1.0000 1.0000
0.003125 1.0000 1.0000 1.0000 1.0000
0.00625 1.0000 1.0000 1.0000 1.0000
0.0125 1.0000 1.0000 1.0000¢ 1.0000
0.025 1.0000 1.0000 1.0000 1.0000

0.05 1.0000 1.0000 1.0000 1.0000

0.1 1.0000 1.0000 1.0000 1.0000

0.2 1.0000 1.0000 1.0000 0.8000

0.4 06000 0.8000 0.8000 0.8000

Transform: Arcsin Square Root 1-Talled

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4
0.000768125 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2733 0.0947
0.0015625 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2733 0.0047
0.003125 1.0000 1.0000 1.3453 13453 1.3453 0.000 4 0.000 2733 0.0047
0.00625 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2.733 0.0847
0.0125 - 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 0.000 2.733 0.0947
0.025 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2.733 0.0947
0.05 1.0000 1.0000 1.3453 1.3453 1.3453 (0.000 4 0.000 2733 0.0847
0.1 1.0000 1.0000 1.3453 13453 1.3453 0.000 4 0.000 2,733 0.0047
0.2 09500 0.08500 1.2857 1.1071 1.3453 9.261 4 1.719  2.733 0.0947
*0.4 0.7500 0.7500 1.0518 0.8861 1.1071 10.508 4 8.471 2.733 0.0947
Auxiliary Tests Stafistlc Critlcal Skew  Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01}) 0.49148 0.924 -2.8103 11.2789
Equality of variance cannot be confirmed _ _ _ _
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU __MSDu_ _MSDp MSB___ MSE _F-Prob__ df
Bonferroni t Test 0.2 04 028284 500 0.04808 0.05165 0.03132 0.0024 7.9E-09 10,33

Treatments vs D-Control

Dose-Response Plot

10— 90— 0—0—o——0—0—0
090 e e et | 1+ail, 0.05 level
N of significance
0.8 3 4
Eo.7§
5 E
2083 1
e 3
@ 053
[ -
T 04
™ 0.3
0.2 3
0.1 3
0: T I T L] L] L L T L}
EEEEENEEEEE
= b 8 8 q S [=]
~ = p=;
§ 5§ 8 8 3
s g °
o
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Acute Daphnid Test-48 Hr Survival

Start Date: ~ 9/18/2013 Test ID: CdFRAC Sample ID: Douglas Products
End Date: 9/20/2013 Lab ID: ETS-Envir. Testing Sol. Sample Type: PRODUCT
Sample Dates: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4

D-Control 1.0000 1.0000 1.0000¢ 1.0000

0.00078125 1.0000 1.0000 1.0000 1.0000

0.0015625 1.0000 1.0000 1.0000 1.0000

0.003125 1.0000 1.0000 1.0000 1.0000

0.00625 1.0000 1.0000 1.0000 1.0000

0.0125 1.0000 4.0000 1.0000 1.0000

0.025 1.0000 1.0000 1.0000 1.0000

0.05 1.0000 1.0000 1.0000 1.0000

0.4 1.0000 1.0000 1.0000 1.0000

0.2 08000 1.0000 0.8000 0.8000

0.4 0.6000 0.6000 0.8000 0.8000
Transform: Arcsin Square Root 1-Talled

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4
0.00078125 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 0.000 2733 0.0047
0.00156825 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2733 0.0947
0.003125 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2733 0.0047
0.00825 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2733 0.0947
0.0125 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2.733 0.0947
0.025 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 0.000 2733 D0.0947
0.05 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2733 0.0947
0.1 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 0.000 2733 0.0847
*0.2 08500 0.8500 1.1687 1.1071 1.3453 10.208 4 5156 2.733 0.0847
*0.4 06500 0.6500 09413 0.8861 1.1071 11.742 4 11.662 2.733  0.0947
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.49148 0.924 2.81034 11.2789

Equality of variance cannot be confirmed

Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV JU __MSDu__MSDp MSB _ MSE F-Prob  df
Bonferroni t Test 0.1 0.2 014142 1000 0.04008 0.05165 0.06669 0.0024 3.7E-13 10,33

Treatments vs D-Control

Dose-Response Plot

| 1-tail, 0.05 level
of significance

0.00625 4
0.0125 -
0.025
0.05 4
0.1 4
*0.2 -
*0.4

0.0015625
0.003125 A

D-Control
0.00078125
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Species: Ceripdaphnia dubia

Client: Cape Fear Public Utili

Daily Chemistry:

=DOU

PRODUCTS

Page 3 of 3

Analyst

Conc, (%)

Parameter

Control
SSwW

pH (5.U.)

DO (mg/L)

Conductlvity (umhos/am)

Alkallnity (mg CaCO4/L)
Hardness (mg CeCOy/L)

Temperature (°C)

0.00078125

pH (8.U.)

DO (mg/L)

Conductivi os/em;
Temperature {°C)

0.0015625

pH (S.U.)

DO (mg/L)

Conductvity (umhos/nl)

Temperature ("C)

0.003125

pH (5.U.)

D0 (me/L)

Conductivity (umhos/cm)

Temperature (°C)

0.00625

pH (S.U.)

D0 (mgL)

Conductivity (umhos/cm)

Temperature (°C)

0.0123

pH (S8.U.)

)

| DO (mg/L)
Conductivity {pmhos/cm)

Temperature (°C)

0.025

pH (S8.U.)

| DO (mg/L)

Conductivity (pmhos/cm)

Temperature (°C)

0.05

pH (8.U.)

00 (mg/L)

Conductivity (umhos/cm)

Temperature (°C)

0.10

pH(S.U.)
DO

Conduetlvity (umhos/cr)

Temperature (°C)

0.20

pH (S.U.)

DO (mg/L)

Conductivity (rmhos/am)

Temperature (°C)

0.40

pH (S.U.)

| DO (mg)

Conductivity (umhos/crn)

Temperaturc °C)

2.2

Initial

Test

Initiation

4 Final
Henewal

3 e dsionare. CheHitTe] WAS RET
FRRFORAMED HVE TO LLHATED VOLUME .

et
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48-Hour Acute Whole Effluent Toxicity Test (EPA-821-R-02-012, Method 2002.0)

Client: Cape Fear Public Utility
Product: DOUGLAS PRODUCTS

Species: Cerlodaphnia dubia

Application solution:

0.9440 g AEC-3 (M3LF) and 0.1800 g Acme / Gordon’s

BARRIER 50W Dichlobenil Herbicide diluted into

. 100 mL sef-synthotic-water LbVGRLRD
Project #: A7 -

Dilution preparation information: Comments:

Dilution prep (%) 0.0015625% to 0.80% 1.60% concentration prepared by diluting

Stock volume {mL, s . 3,20 mL application solution into 200 ml eefd]

Diluent volum L(’l‘)l') Seriel dilutions from 1.60% concentration. smihetiowatsrd LOVERLID EFRLIETT

Total volume (mL}) 200 )
Test organism information: Test information:
Organism age: 4 1l HpunS 0L Randomizing template: | VAN
Date and times organisms were g2t WSO Incubator number and 2. [ R I
born between: TO 04y WS shelf location:
Organism source: 08 VIS A B Posen
Transfer bowl information: pH=1.8% s.U. Temperature =14%.4 °C
Average transfer volume: 0. 1062 L

Daily feeding, renewal, or survival count information:
Hours Date Feeding Test initiation, renewal, Sample S5W
: survival count. or termlnation numbers Batch used
used
Time | Analyst Time Analyst
* Inftlation
0 | s | TUSY A ST LS e
Survival eount Tt
24 | A B S M
Survival coon! kmf reneval =
48 A TY B 130 M

*In holding prior to test initiation.

Comments: % L0 BFALYEnT = (3047501

PapnaeTs s 13040601\ ¥ 13040k, 0L

Test Results: 24-hour 48-bour
Method: Paob ey Yot
Upper control limit: V.03 0.807.
Lower control limit: 6ALTe 0.817%
LC50 (median lethal concentration): Q. gl..’?o 0.7 e

Survival data (number of living osganisms!:

Laboratory QC
SSW

Hours

Al B | C|D|E
ol sl sls ]S

“1glsls!s

Mean mortality b‘l.
sl S| 1SS
Mean moriality (_)‘.‘,

SOP AT9 — Exhibit AT9.3, revision 07-01-12
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= Page 2 of 3
Species: Ceriodaphnia dubia Date: 0418V
Client: Cape Fear Public Utility — DOUGLAS PRODUCTS ’
Survival data (number of living organisms):
Hours Control 0.0015625% 0.003125%
Loughlin Effluent
A B|lc]p|EJFlcg/H]IJJ]K|JL[IM|NI]O
wew | S| S|/ [ ] S S s| s|s
H1ss| s|s S| s|s|s S| s|s|s
Mean mortality (7. | Mean mortality Mean mortality O1.
e | S [S |1 S s|s(s|S s|s s |9
Mean mortality O1. | Mean mortality O 3 Mean mortality "0,
Hours 0.00625% 0.0125% 0.025%
P Q R S T U V| WI X Y Z | AA | BB | CC | DD
“l1s| 85l NESEIA s|sis|s
Hls|g S ]S S|IS|SIS SIS |S |S
Mean mortality ¥\ Mean mortality (o} Mean mortality
Blsls s |S SIS |s| S s[S|S|S
Mean mortality Q‘l. | Mean mortality _Q‘l. | Mean mortality
Hours 0.05% 0.10% 0.20%
AlBlc|ID|E}JF[G]|H JIK|L/ M|N|[oO
e | 91 S| S| % S(s{s|s S |s| s|s
“Als (s 8|S YEIRYE S[s|{s]|s
Mean mortality 'L | Mean mortality O1. | Mean mortality - 017,
2 lslsls s s[=[s s s[s]s s
Mean mortality _Q1 , | Mean mortality 0. | Mean mortality 1.
Hours 0.40% 0.80% 1.60%
A B C D E F G H K L | M
waee | S| S| S| S S| s S S| s|S
a4
SBREBEEE BEE 0% 0%| 6
Mean mortality §7. | Mean mortality Mean mortality
[rY a
_—] sl s[4 |s kS o|o6o
Mean mortality S'=’. [ Mean mortality Mean mortality

Comment codes: ¢ = clear, d = dead, sk =sick, sm = unusualty small

SOP AT9 — Exhibit AT9.3, revision 07-01-12




Acute Daphnid Test-24 Hr Survival

Test ID: CdAFRAC Sample ID:
Lab ID: ETS-Envir. Testing Sol. Sample Type:
Protocol: ACUTE-EPA-821-R-02-012 Test Species:

9/25/2013
8/27/2013

Start Date:
End Date:
Sample Date:
Comments:

Douglas Products
DMR-Discharge Monitoring Report
CD-Ceriodaphnia dubia

Conc-% 1 2 3 4

toughlin 1.0000 1.0060 1.0000 1.0000
SSW-LabQC 1.0000 1.0000 1.0000 1.0000
0.0015625 1.0000 1.0000 1.0000 1.0000
0.003125 1.0000 1.0000 1.0000 1.0000
0.00825 1.0000 1.0000 1.0000 1.0000
0.0125 1.0000 1.0000 1.0000 1.0000
0.025 1.0000 1.0000 1.0000 1.0000

0.05 1.0000 1.0000 1.0000 1.0000

0.1 1.0000 1.0000 1.0000 1.0000

0.2 1.0000 1.0000 1.0000 1.0000

04 1.0000 1.0000 0.8000 1.0000

0.8 08000 0.6000 06000 0.8000

1.6 0.0000 0.0000 0.0000 0.00G0

Transform: Arcsin Square Root
Min Max  CV%

Mean HN-Mean Mean

Conc-% t-Stat

1-Talled
Critical

mMSD

Number
Resp

Total
Number

1.3453
1.3453
1.3453
1.3453
1.3453
1.3453
1.3453
1.3453
1.3453
1.3453
1.2857
0.9966
0.2265

1.3453 1.3453  0.000
1.3453 1.3453  0.000
1.3453 1.3453  0.000
1.3453 1.3453  0.000
1.3453 13453  0.000
1.3453 13453 0.000
1.3453 1.3453  0.000
1.3453 1.3453  0.000
1.3453 13453  0.000
1.3453 13453  0.000
11071 1.3453  9.261
0.88681 1.1071 12.807
0.2255 0.2255  0.000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.025 1.0000
0.05 1.0000
0.1 1.0000
0.2 1.0000
0.4 0.9500
0.8 0.7000
1.6 0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.8500
0.7000
0.0000

Loughlin
SSW-Lab QC
0.0015625
0.003125
0.00625
0.0125

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.600
9.369

FON N N R L T R N 4

2,733
2733
2,733
2,733
2,733
2,733
2.733
2.733
2,733
2.733

0.1017
0.1017
0.1017
0.1017
0.1017
0.1017
¢.1017
0.1017
0.1017
0.1017

0

CR 20000 CO00C0

[\

20

20
20
20

Auxiliary Tests Statistle

Critlcal

Skew

Kurt

Shapiro-Wilk's Test indicates non-normai distribution (p <= 0.01} 0.59843
Equality of variance cannot be confimed

The control means are not significantly different (p = 1.00) 0

0.924

2.44681

-1.2589

6.55712

Hypothesis Test {14all, 0.05 NOEC LOEC  ChV TU  MSDu MSD;
Bonferroni t Test 0.4 0.8 0.56569 250

Treatments vg Loughlin

MSB

MSE

F-Prob

df

0.05331 0.05612 0.04389 0.00277

6.5E-10

10, 33

Maximum Llkelihcod-Probit

Parameter Value SE  95% Fiducial Limits Control Chi-Sq Crltical

P-value

Sigma

Iter

Slope 6.51856 1.4 3.77457 9.26256 0
Intercept 541263 0.25011 4.82241 5.80285

3.64788 16.919 0.93302 -0.0633

0.15341

TSCR 1.0
Polint Probits %  95% Fiduclal Limits 0.9
EC01 2.674 0728003 0.2019 0.50245 )
ECO05 3.355 048347 0.30197 0.6031 0.8
EC10 3.718 0.54967 0.37264 0.66764 0.7
EC15 3.9684 050938 0.42815 0.71719
EC20 4.158 0.64208 0.47689 0.76113
EC25 4.326 0.68113 0.52183 0.80291 §0‘5
ECA40 4.747 0.78038 0.64534 0.83206
EC50 5000 0.868437 0.72352 1.03337 ©
EC60 5.253 0.94529 0.80183 1.15803 0.3
EC75 5674 1.08691 0.93031 1.43413 0.2
EC80 5.842 1.16382 0.98124 1.58851 ’
EC85 6.036 1.24651 1.04122 1.74841 0.1
ECE80 8.282 1.35825 1.11838 2.00809 0.0
EC85 6.645 1.54537 1.23793 24785
EC88 7.326 1.968500 1.48575 3.70885

Page 1 ToxCalc v5.0.32




Acute Daphnid Test-24 Hr Survival

Start Date:  9/25/2013 TestID: CdFRAC Sample ID: Douglas Products
End Date: 9/27/2013 Lab ID: ETS-Envir. Testing Sal. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments: S
Dose-Response Plot
1 ¢—0—0—0—0—0—¢— 0 —0—%
0.8 E . S 1-tail, 0.05 level
B of significance
0.8-;
— 073
$ ]
a0.6-E
@ 053
T 043
033
0.2
0.4 3
o: L) L] L) L] L L] T T L} L) T
£058888835333°
82888 °°
a ]
3z 838 °
[74]
[72]
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Acute Daphnid Test-48 Hr Survival

B/25/2013
8/27/2013

TestID: CdFRAC Sample 1D:
Lab ID: ETS-Envir. Testing Sol. Sample Type:
Protocol: ACUTE-EPA-821-R-02-012 Test Species:

Stari Date:
End Date:
Sample Date:
Comments:

Douglas Products
DMR-Discharge Monitoring Report
CD-Cerlodaphnia dubia

Conc-% 1 2 3 4

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.8000
0.4000 0.4000
0.0000 _ 0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.2000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.2000
0.0000

Loughlin
SSW-Lab QC
0.0015625
0.003125
0.00625
0.0125

0.025

0.05

1-Talled

Transform: Arcsin Square Root
Critical

Min Max CV%

Conc-% Mean N-Mean Mean t-Stat

Number
MSD

Total
Resp Number

*

1.3453 13453 0.000
1.3453 1.3453  0.000
1.3453 1.3453 0.000
1.3453 13453  0.000
1.3453 1.3453  0.000
1.3453 1.3453  0.000
1.3453 1.3453  0.000
1.3453 1.3453  0.000
1.3453 1.3453 0.000
1.3453 1.3453  0.000
11071 1.3453  9.261
04636 0.6847 22,229
0.2255 0.2255  0.000

1.3453
1.3453
1.3453
1,3453
1.3453
1.3453
1.3453
1.3453
1.3453
1.3453
1.2857
0.5742
0.2255

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.9500
0.3000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.9500
0.3000
0.0000

Loughlin
SSW-Lab QC
0.0015625
0.003125
0.00625
0.0125
0.025

0.05

0.1

0.2

0.4

*0.8

1.6

2.733
2,733
2.733
2,733
2.733
2.733
2.733
2,733
2.733
2.733

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.600
20.721

e de bbb b b b b b b hE

0

0.1017
0.1017
01017
0.1017
0.1017
0.1017
0.1017
0.1017
0.1017
0.1017

00 0CO0O00O0

20

Stafistic Critical

Auxiliary Tests

Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.59843 0.624

Equality of variance cannot be confirmed

The control means are not significantly different (p = 1.00) 0 2.44691

6.55712

Hypothesls Test (1-tall, 0.05) _ NOEC LOEC___ChV___TU _ MSDu__MSDp _MsB

MSE df

Bonferroni t Test 04 0.8 056569 250 0.05331 0.05612 0.21417

Trealments vs Loughlin

0.00277 10,3

3

Maximum Likelihood-Probit

Parameter Value SE  95% Flduclal Limite Control Chi-8q Critical P-value

Mu__ Sigma _ lter

1.87529 4.14716 10.7143 0 0.07012 16.919 1
0.37477 5.53874 7.00783

7.43072
8.27328

Slope
Intercept

01714 0.13458 3

TSCR
Polnt
ECO01

EC05
EC10
EC15
EC20
EC25
EC40
EC50
EC80
EC75
EC80
ECa5
EC80
EC95
EC89

1.0
0.9 4
0.8 4

985% Flduclal Limits
0.17772 0.42414
0.25633 0.49703
0.31038 0.54299
0.3522 0.57794
0.38853 0.6087
0.42175 0.83778
0.5119 0.72877 1
0.56815 0.79589 w 041
0.62377 0.88108
0.71312 1.08586
0.74784 1.1561
0.788268 1.27437
0.83958 1.44505
0.91784 1.74859
1.07626 2.52041

Probits
2674
3.355
3718
3.964
4158
4.326
4.747
5.000
5.253
5.674
5.842
6.036
6.262
8.845
7.326

%
032777
0.40484
0.45308
0.48884
0.51926
0.54688
0.62309
0.87398
0.72902
0.83065

0.8748
0.92923
1.00257
1.12203
1.38585

0.01 0.1

Page 1 ToxCalc v5.0.32
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Acute Daphnid Test-48 Hr Survival

Start Date:  ©/25/2013 TestID: CdFRAC Sample ID: Douglas Products
End Date: 912712013 Lab ID: ETS-Envir. Tesiing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments: _ -
Dose-Response Plot
1 EP—O—-O—-O—Q—O—Q——O—C
] 1-tail, 0.05 level
0.0 cccemm e e o
3 of significance
0.8 §
— 0.7 3
g .3
'E 0.6 E
& 0.5
- ]
L 04
T3
0.2 3
0.1
0 . 1 L T L] Li T L} T
E ¢ W N I W ) O
Z2 9 5 3 ; ©
| g8 & ©
2 35
[72]
7]
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1D

Species: Ceriodaphnia dubla
Client: Cape Fear Public Utility - DOUGLAS PRODUCTS
Daily Chemistry:

Date:

0% T5-1%

Page 3 of 3

Hours

Analyst

Cone, (%)

Parameter

Control
SSwW

pH (S.U.)

| DO (mg/L)

Conductivity (umhos/cm}
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From:  (818)583-1155 Ship Date: 08SEP13
Rebecca Dykes FedEx2. |kiigzots
Industrial Oils Unlimited v CAD: 104005413/ NET3430
3633 Charles Pags Bivd
Invoics
Tulsa, OK 74127 Referance #
POW#
Dept#
SHIPTO: (826) 350-9384 Ship ID

Jim Sumner, Lab Manager
Enviromental Testing Solutions, Inc

351 Depot Street

ASHEVILLE, NC 28801
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After printing this label:

1. Use the 'Print button on this page to print your label to your laser or inkjet printer.

2. Fold the printed page along the horizontal line.

3. Place iabel in shipping pouch and affix it to your shipment so that the barcode portion of (he lebel can be read and scanned.

Waming: IMPORTANT: TRANSMIT YOUR SHIPPING DATA AND PRINT A MANIFEST:

Al the end of each shipping day, you should perform the FedEx Ground End of Day Close procedure to transemit your shipping data to
FedEx. To do so, click on the Ground End of Day Close Butlon. If required, print the pickup manifest that appears. A printed manifest is
required 1o be tendered along with your packages if they are baing picked up by FedEx Ground. If you are dropping your packages off ata

FedEx drop off location, the manifest is not required.

Use of this systemn constitutes your agreement lo the servica condiions In the current FedEx Service Guide and applicable ariff, avallable upon request.
FedEx will not ba responslble for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery, nisdelivery, or
misinformatlon, unless you deciare a higher value, pay an additional charge, docurnent your actual loss and file a timely claim. Limitations, including
limitations on our liability, can be found in tha current FedEx Service Gulde and applicable tariff apply. in no event shall FedEx Ground be liable for any
spedial, incidental, or consequentlal damages, including, wilhoul limitatlon, loss of profil, loss to the Intrinsic value of the package, loss of sale, Interast
income or attorney’s fees. Recavery cannot exceed actual documentsd loss. Items of extraordinary value are sublecl to separate limitations of llabllity
gel forth in the Service Guide and tariff. Written clalms musl be filed within strict tme imits, see curmeni FedEx Service Guide.
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MATERIAL DATA SAFETY SHEET

PRODUCT TRADE NAME: CORNFOAM

REVISION DATE: o1/11/01

TRANSPORTATION: EMERGENCY PHONE NUMBER (CHEMTRAC) : 800 424 9300
CHEMICAL NAME: Mixture of Surfactants and coupling agenis

SECTION 1 HAZARDOUS INGREDIENTS

This material Is not known to contain any chemical listed as a carcinogen by OSHA, IARC or the National Toxicology

Program (NIP) at a concentration greater than o.1X.

SECTION 2 FIRE & EXPLOSION HAZARDS

FLASH POINT, °F : > 200 Pensky--Martin closed cup
FLAMMABLE LIMITS: N/D

EXTINGUISHING MEDIA: Dry chemical or waterspray or waterfog or CO2 or Foam or Sand/Earth
SPECIAL FIREFIGHTING PROCEDURES:N/D

UNUSUAL FIRE & EXPLOSION HAZARDS: N/D

SECTION 3 HEALTH HAZARD DATA

ORAL TOXICITY: Irritation and respiratory discomfort.
EYE |RRITATION: Severe irritation.

SKIN IRRITATION: Miid to moderate iritation.
PERMISSIBLE CONCENTRATIONS:

CHRONIC EFFECTS OF OVEREXPOSURE: No data avallable.

ACUTE TOXICOLOGICAL PROPERTIES: Mild to moderate irmitation.

EMERGENCY FIRST AID PROCEDURES:

SKIN: Immediately flush with large quantities of water for at least 15 minutes.

EYE: Immediately flush with large quantities of water for at least 15 minutes.

INHALATION: Remove to fresh air. If breathing is difficult, give oxygen and call a
physiclan.

ORAL: If swallowed, call a physician.

ADDITIONAL: N/D

SECTION 4 SPECIAL PROTECTION INFORMATION

VENTILATION PROCEDURE: Local, mechanlcal, speclal.
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GLOVE PROTECTION:
EYE PROTECTION:
OTHER PROTECTION:

Rubber or plastic, solvent reslistant.
Chemical safety goggles.
Neoprene protective type apron.

SECTION 5 PHYSICAL DATA

VAPOR PRESSURE: No data avallable VAPOR DENSITY: N/D

SPECIFIC GRAVITY: @ 20°C 1.02 EVAPORATION RATE: N/D

WATER SOLUBILITY:  Soluble ODOR: Sweet

PERCENT VOLATILE: 48 APPEARANCE: Clear llquid

COLOR: Yellow pH 7

FORM: Liquid

PRODUCT TRADE NAME: CORNFOAM

SECTION 6 STABILITY

STABILITY: Product is stable under normal conditions.

INCOMPATIBILITY: Keep away from strong oxldizers such as hydrogen peroxide, bromine,
end chromic acld.

POLYMERIZATION: Not applicable.

THERMAL DECOMPOSITION:

Carbon monoxide and carbon dioxide from buming.

SECTION 7 SPILL OR LEAK PROCEDURES

SPILL PROCEDURES:

WASTE DISPOSAL:

Absorb with an Inert material such as sand, soil or vermicullte; and
sweep up and dispose In accordance with federal, state and local

regulations.
Dispose of in accordance with all applicable federal, state and local

regulatlons.

SECTION 8 SPECIAL PRECAUTIONS

SPECIAL PRECAUTIONS:

Precautlons to be taken in handling and storage: Store between 40°F
and 120°F.

SECTION 9 TRANSPORTATION AND LABELING

DOT PROPER SHIPPING NAME:
DOT HAZARD CLASS:

Adjuvant spreader, sticker

Not hazardous

SECTION 10 OTHER REGULATOR INFORMATION
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SECTION 313 (Title lil Superfund Amendment and Reauthorization Act) .

THIS PRODUCT DOES NOT CONTAIN ANY CHEMICAL SUBJECT TO THE REPORTING REQUIREMENTS OF
SECTION 313 OF TITLE Il OF THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 AND 40 CFR

PART 372

CONTAINS HEXYLENE GLYCOL UP TO 20% MAXIMUM

The information presented herein has been compiled from sources considered to be dependable and is accurate to the best of
Kalo's knowledge; however, Kalo makes no warranty whatsoever, expressed or implied, of merchantability or fitness for the
particular purpose, regarding the accuracy of such responsibility for injury to recipient or to third persons or for any damage to
any property and recipient assumes all such risks.

page3 of 3




' Syngenia Crop Protectlon Inc.
410 Swing Road
syngenta o e 2709
Tel, 336-632-6000
Transport Order
Requester: Cosky Steven Cost Center: SKB48274
{COSKYSW TI)
Identifier: 365062 Shipment: Airfreight
To: Jim Sumner, Lab Date Ordered: 09/05/2013
Manager
Phone: (828) 350-9364 Date Needed: 09/12/2013
Delivery Address: GLP (Y/N): N

Environmental Testing Solutions, Inc.
351 Depot Street
Asheville, NC 28801

United States
Study Number: Test Number:

External Remarks: Sample requested per Bill Andexson, Duke.

Request Identifier - 365062

CONFIG QTY UNIT PRODUCT DESIGN CODE BATCH ID Hazardous
Material

A 692131 UN:;:1 :

1 100 ML REWARD MFG CONC Al2B72 il 760, PG

04-0A- 13 1600 {-«-_—
gecewers Fror UPS

Pagsect Azo
SR (30A0A.0L-

Duves ope  (onvroL

Prinl Dals : 06-Sep-2013 RWTROR02 Pega 101



Your safety and satisfaction are our highest priorities. Please review the enclosed MSDSs prior to handling
your materials.

Any questions or concerns regarding this shipment may be directed to the Syngenta Logistical Services group
using the contact information below.

Email: gso.samples@syngenta.com Fax: (336)632-7690
ATTN: Logistical Services

Mail: Syngenta Crop Protection, LLC
ATTN: Logistical Services
410 Swing Road
Greensboro, NC 27409



syngenta O —

Syngenta Crop Protection, LLC In Case of Emergency, Call
Post Office Box 18300 1-800-888-8372
Greensboro, NC 27419

1. PRODUCT IDENTIFICATION

Product Name: REWARD MANUFACTURING Product No.: A12872A
CONCENTRATE

EPA Signal Word: Caution

Active Ingredient(%): Diquet Dibromide (37.3%) CAS No.: 85-00-7
Chemical Neme: [6,7-dihydrodipyrido(1,2-a:2',1'-c)pyrazinediium dibromide)
Chemical Class: Bipyridilium (dipyridilium) contact herbicide

EPA Registration Number{s): 100-1063 Section(s) Revised: 14

2. HAZARDS IDENTIFICATION _I

Health and Environmental

Toxic if inhaled. Hermful if swallowed. Causes mild eye and skin irritation.
Hazardous Decomposition Products

Flammable hydrogen gas may be formed on contact with aluminum. See "Conditions to Avoid", Section 10.
Physical P .

Appearance: Dark brown liquid

Odor; Odorless

This product may form flammable and explosive hydrogen gas when in contact with aluminum.

During a fire, irritating and possibly toxic gases may be generated by thermai decomposition or combustion,

[ 3, COMPOSITION/INFORMATION ON INGREDIENTS

OSHA ACGIH NTP/IARC/OSHA
Material PEL TLV Other Carcinogen
Diquat Dibromide (37.3%) Not Established 0.5 mg/m® TWA 0.5 mg/m* TWA (0.5 No
total; 0.08 respirable)

L1

#+* Syngenta Occupational Exposure Limit (OEL)

Ingredients not precisely identified are proprietary or non-hazardous. Values are not product specifications.
Syngente Hazard Category: C, S

4, FIRST AID MEASURES ]

Have the product container, label or Material Safety Data Sheet with you when calling Syngenta (800-888-8372), a poison
contol center or doctor, or going for treatment,

Product Name: REWARD MANUFACTURING CONCENTRATE Page: 1
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If swallowed: Call Syngenta (800-888-8372), a poison control center or doctor immediately for treatment
advice. Have the person sip a glass of water if able to swallow. Do not induce vomiting unless told to do so
after calling 800-888-8372 or by a poison control center or doctor. Do not give enything by mouth to an
unconscious person,

Eye Contact:  Ifin eyes: Hold eye open and rinse slowly and gently with water for 15-20 minutes. Remove contact lenses, if
present, after 5 minutes, then continue rinsing eye. Call Syngenta (800-888-8372), m poison control center or
doctor for treatment advice.

Skin Contact:  If on skin or clothing: Take off contaminated clothing. Rinse skin immediately with plenty of water for 15-20

minutes. Call Syngenta (800-888-8372), a poison control center or doctor for treatment advice.

If inhaled: Move person to fresh air. If person is not breathing, call 911 or an ambulance, then give artificial
respiration, preferably mouth-to-mouth if possible. Call Syngenta (800-888-8372), a poison control center or
doctor for further treatment advice.

N Physici
To be effective, treatment for ingestion of the product must begin IMMEDIATELY. Treatment consists of binding the
active ingredient, diquat, in the gut with suspensions of activated charcoal or bentonite clay, administration of cathartics to

enhance elimination and removal of diquat from the blood by charcoal hemoperfusion or continuous hemodialysis.

Ingestion:

Inhalation:

Medical Conditio
None known,

5. FIRE FIGHTING MEASURES
Fire E
Flash Point (Test Method): Not Applicable
Flammable Limits (% in Air):  Lower: Not Applicable Upper: Not Applicable
Autoignition Temperature: Not Applicable
Flemmability: Not Applicable

This product may form flammable and explosive hydrogen gas when in contact with aluminum,

During a fire, irritating and possibly toxic gases may be generated by thermal decomposition or combustion.
In Case of Fire
Use dry chemical, foam or CO2 extinguishing media, Wear full protective clothing and self-contained breathing apparatus.

Evacuate nonessential personnel from the area to prevent humen exposure to fire, smoke, fumes or products of combustion.
Prevent use of contaminated buildings, area, and equipment until decontaminated. Water runoff can cause environmental

damage. If water is used to fight fire, dike and collect runoff.
[ 6. ACCIDENTAL RELEASE MEASURES

In Case of Spill or Leak
Control the spill at its source. Contain the spill to prevent from spreading or contaminating soil or from entering sewage and
drainage systems or any body of water, Clean up spills immediately, observing precautions ouflined in Section 8, Cover
entire spill with absorbing material and place into compatible disposal container. Scrub area with hard water detergent (e.g.
commercial products such as Tide, Joy, Spic and Span). Pick up wash liquid with additional absorbent and place into
compatible disposal container. Once all material is cleaned up and placed in a disposal container, seal container and arrange

for disposition.
7. HANDLING AND STORAGE

This product reacts with aluminum to produce flammable hydrogen gas. Do not mix or store in containers or systems made of
aluminum or having aluminum fittings.

Store the material in a well-ventilated, secure area out of reach of children and domestic animals. Do not store food, beverages
or tobacco products in the storage area. Prevent eating, drinking, tobacco use, and cosmetic application in areas where there is a
potential for exposure to the material, Wash thoroughly with soap and water after handling.

Product Name: REWARD MANUFACTURING CONCENTRATE Page: 2




8. EXPOSURE CONTROLS/PERSONAL PROTECTION J

THE FOLLOWING RECOMMENDATIONS FOR EXPOSURE CONTROLS/PERSONAL PROTECTION ARE INTENDED FOR
THE MANUFACTURE, FORMULATION AND PACKAGING OF THIS PRODUCT.

FOR COMMERCIAL APPLICATIONS AND/OR ON-FARM APPLICATIONS CONSULT THE PRODUCT LABEL.,

Ingestion: Prevent eating, drinking, tobacco usage and cosmetic application in areas where there is a potential for
exposure ta the material. Wash thoroughly with soap and water after handling.

Eye Contact: Where eye contact is likely, use chemical splash goggles.

Skin Contact: Where contact is likely, wear chemical-resistant gloves (such as barrier laminate, butyl rubber, nitrile rubber,
neoprene rubber, natural rubber, polyvinyl chloride [PVC] or Viton), coveralls, socks and chemical-resistant
footwear.

Inhalation: A respirator is not normally required when handling this substance. Use effective engineering controls to

comply with occupational exposure limits.

In case of emergency spills, use a NIOSH approved respirator with any N, R, P or HE filter.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Dark brown liquid
Odor: QOdorless
Melting Point: Not Applicable
Boiling Point: Not Available
Specific Gravity/Density: 1.202 g/ml @ 68°F (20°C)
pH: 4-6
Solubility in H20
Diquat Dibromide: 718,000 mg/l @ 68°F (20°C) and pH 7.2
Yapar Pressure
Diquat Dibromide: < 10(-8) mmHg @ 77°F (25°C)
10. STABILITY AND REACTIVITY |
Stability: Stable under normal use and storage conditions.
Hazardous Polymerization: Will not occur.
Conditions to Avoid: Concentrate shovld not be stored in aluminum containers. Spray solutions should not

be mixed, stored or applied in containers other than plastic, plastic-lined steel,
stainless steel or fiberglass.

Materials to Avoid: Strong alkalis and anionic wetting agents (e.g., alkyl and alkylaryl sutfonates),
Corrosive to aluminum.

Hazardous Decomposition Products:  Flammable hydrogen gas may be formed on contact with aluminum. See "Conditions
to Avoid", Section 10.

| 11. TOXICOLOGICAL INFORMATION |

Acute ici itati i inishe

Ingestion:

Oral (LD50 Female Rat) : 886 mg/kg body weight
Dermal:

Dermal (LD50 Rabbit) : > 5050 mg/kg body weight
Inhalation:

Inhalation {LC50 Rat) : 0.62 mg/l air - 4 hours
Eye Contact: . Mildly Irritating (Rabbit})
Skin Contact: Slightly Irritating (Rabbit)
Skin Sensitization: Not a Sensitizer (Guinea Pig)

Product Neme: REWARD MANUFACTURING CONCENTRATE Page: 3
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Diquat Dibromide: Mutagenicity: No evidence in in vivo assays.
Development Toxicity: In rabbit studies a small percentage of fetuses had minor defects at 3 and 10 mg ion/kg/d.

Chronic/Subshronic Toxicity Studi
Diquat Dibromide: Kidney weight decreases and cataracts seen in dogs at 12.5 mg ion/kg/d.
No evidence for neurotoxic effects in rats dosed up to 400 ppm ion in the diet for 13 weeks.

Carcinogenicity
Diquat Dibromide: No evidence of carcinogenicity in rat and mouse studies.

Other Toxicity Informati

None
Toxicity of Other C
Not Applicable
Target Organs
\ctive I i
Diquat Dibromide: Eye, kidney

Inert Ingredients
Not Applicable

ﬁz. ECOLOGICAL INFORMATION

B icity EfF
Diquat Dibromide:
Fish (Rainbow Trout) 96-hour LC5¢ 14.83 ppm
Invertebrate (Water Flea) Daphnia Magna 48-hour EC50 0.77 ppm
Green Algae 4-day EC50 5.4 ppb
Bird (Mallard Duck) 14-day LD50 60.6 mg/kg

Enviropmental Fate
Diquat Dibromide:
The information presented here is for the active ingredient, diquat dibromide.
Stable in soil and water. Immobile in soil. Sinks in water (after 24 h).

13. DISPOSAL CONSIDERATIONS |
Disposal

Do not reuse product containers. Dispose of product containers, waste containers, and residues according to local, state, and
federal health and environmental regulations.

Characteristic Waste: Not Applicable

Listed Waste: Not Applicable
14, TRANSPORT INFORMATION J
DOT Classification

Ground Transport - NAFTA

Product Name: REWARD MANUFACTURING CONCENTRATE Page: 4




Proper Shipping Name: Corrosive Liquid, N.O.S. (Diquat Dibromide)
Hazard Ciass:; Class 8 2

Identification Number: UN 1760

Packing Group: PG1II

Comments
Water Transport - International
Proper Shipping Name: Corrosive Liquid, N.O.S. (Diquat Dibromide), Marine Pollutant
Hazard Class: Class 8
Identification Nurnber: UN 1760
Packing Group: PG III

Air Transport

Proper Shipping Name: Corrosive Liquid, N.O.S. (Diquat Dibromide)
Hazard Class: Class 8

Identification Number: UN 1760

Packing Group: PG IlI

15. REGULATORY INFORMATION

E itle ificati
Section 311/312 Hazard Classes:  Acute Health Hazard

Section 313 Toxic Chemicals; Not Applicable
Cafifornia P ition 65
None
CERCLA/SARA 302 Reportable Ouantity (RO)
Report product spills >= 268 gal. (based on diquat [RQ = 1,000 lbs.] content in the formulation}
RCRA H lous W Classification (40 CFR 261)
Not Applicable
TSCA Status
Exempt from TSCA, subject to FIFRA
16, OTHER INFORMATION
NFPA Hazard Ratings HMIS Hazerd Ratings 0  Minimal
Health: 2 Health: 2 1 Slight
Flammability: 1 Flammability: i 2 Moderate
Instability: 0 Reactivity: 0 3 Serious
: 4  Extreme

For non-emergency questions about this product call:

1-800-334-9438]

Original Issued Date: 4/11/2002
Revision Date: 2/4/2011 Replaces: 7/13/2010

The information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, expressed or implied, is made with respect to the
information contained herein. )

Product Name: REWARD MANUFACTURING CONCENTRATE
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End of MSDS
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48-Hour Acute Whole Effluent Toxicity Test (EPA-821-R-02-012, Method 2002.0)

Species: Ceriodaphnia dubia

Client: Cape Fear Public Utility
Product: DUKE'S ROOT CONTROL

&®
Project# __ G286 A20144TWD

Application solution:

1.0000 g CORNFOAM and 0.5000 g REWARD
MANUFACTURING CONCENTRATE (Diquat
Dibromide) diluted into 100 mL soft synthetic water

Dilution preparation information: Comments:
Dilution prep (%5} 0.00078125% to 0.20% 0.40% concentration prepared by diluting
Stock volume (mL) T . 0.80 mL application solution into 200 mL soft
Diluent volume (mL) \ Serial dilutions from 0.40% concentration. gynthetic weter,
Tatal volume (mL) : 200
Test organism information: Test information:
Organism age: £ 2d-todvis OLS Randomizing template: | €D
Date and times organisms were /-1y \WSE YO Incubator number and \cL
bom between: (Vi S Y. LA X- SN, Ty X shelf location: C
Organism source: 0A-18-13 AeC foorexy
Transfer bowl information: pH="1&4"L SU.
Temperature = 4 4°C
Average transfer volume: 0.\DL2 JIMQ
Daily feeding, renewal, or survival count information:
Hours Date Feeding Test Initiation, renewal, Sample SSw
suryival count. or termination numbers Batch used
used
Time | Analyst Time Analyst P
* ol Tritition
0 A | 1o 250 A A 101D
Survival coumt "
% ARy 118S A
Saurvival count and rensoal
T sz | B
*In holding prior to test initition. * A0
VhoAR.CL
Commenis:
Test Results: 24-hour 48-hour
Method: SY S
Upper control limit: G. S\, 0. 008D
Lower control limit: n. 6911 0. 6l1LD
LC50 (median lethal concentration): 0. 0b¥1 0.6\
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Species: Ceripdaphnia dubla Date: 09-18+ 1
Client: Cape Fear Public Utility — DUKE’S ROOT CONTROL
Survival data (number of living organisms): :
Hours Control 0.00078125% 0.0015625%
SSwW
AlB|lc|p|E]JF|lc[H]I/IJ]lIKk|[L|M[NI|O
wiva | S[S[S]S Sis|SISHMS |S|s|s
Hlgis|(S|SHMs| s s|s S| s|s
Mean mortality 1. 1 Mean mortality 7. | Mean mortality an, |
| S| S 1S 1S s| 8f g s | Ss|s
Mean mortality O1. ] Mean mortality ] Mean mortality 011
Hours 0.003125% 0.00625% 0.0125%
Pl o|R[S|T]lu|Vv]|]WwW]|]X | Y] Z]AA|BB
*1s|s|sS|s S|s|s|siMs | s| s
U rts|sis|S S| S{S|S S| SIS
Mean mortality 01. | Mean mortality Mean mortality
“”ssssqssss AR
Mean mortality ©7. | Mean mortality | Mean mortality
Hours 0.025% 0.05% 0.10%
Als|lc]p|]ElF|lGe]BH ]I |JT]K[L|M
wie | S| S| S| S gls|s s S| S|
®lsis s ]S R RE o' oo™
Mean mortality | - Q1. Mean mortality \S 7, . | Mean mortality
o,
reia ] &' 0 6*6‘.0“16"‘6’*0’" o| o] 0
Mean mortality 1607, | Mean mortality 100671, | Mean mortality
Hours 0.20% 0.40%
Pl {R{S8sIT]JU]|]V WI|X Y
S 1s|S|s|S S| s|S|S
u | A 0% 04| 0™ | | 0| o
Mean mortality | 1007. Mean mortality 1007,
®lojolojo . c|lo|0]0
Mean mortality | 10071, | Mean mortality 007,

Comment codes: ¢ = clear, d = dead, sk =sick, sm = unusually small
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Acute Daphnid Test-24 Hr Survival

Start Date:  9/18/2013 TestID: CdFRAC Sample ID: Dukes Rool Control
End Date: 9/20f2013 Lab ID: ETS-Envir. Testing Sol. Sample Type: PRODUCT
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnla duble
Comments:

Conc-% 1 2 3 4

D-Control  1.0000 1.0000 1.0000 1.0000
0.00078125 1.0000 1.0000 1.0000 1.0000
0.0015625 1.0000 1.0000 1.0000 1.0000
0.003125 1.0000 1.0000 1.0000 1.0000
0.00825 1.0000 1.0000 1.0000 1.0000
0.0126 1.0000 1.0000 1.0000 1.0000
0.025 1.0000 1.0000 1.0000 1.0000

0.05 0.8000 0.8000 0.8000 1.0000

0.1 0.0000 0.0000 0.0000 0.0000

0.2 0.0000 0.0000 0.0000 0.0000

0.4 0.0000 0.0000 0.0000 0.0000

Transform: Aresin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% t-Stat  Critical

Number Total
MSD  Resp Number

N

D-Control  1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 0 20
0.00078125 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2480 0.0738 0 20
0.00156825 1.0000 1.0000 1.3453 13453 1.3453 0.000 4 0.000 2.480 0.0738 0 20
0.003125 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2.480 0.0738 0 20
0.00625 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2480 0.0738 0 20
0.0125 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 0.000 2.480 0.0738 0 20
0.025 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0.000 2.480 0.0738 0 20
*0.05 0.8500 08500 1.1867 1.1071 1.3453 10.206 4 6.000 2480 0.0738 3 20
0.1 0.0000 0.0000 0.2255 02255 0.22556 0.000 4 20 20
0.2 0.0000 0.0000 0.2255 02255 0.2255 0.000 4 20 20
0.4 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20

Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.40745 0.904 3.42885 18.6356

Equality of variance cannot be confirmed

Hypotheais Test (1-tail, 0.05} NOEC LOEC  ChV TU  MSDu MSDp  MSB

MSE __ F-Prob df

Dunnett's Test 0.025 0.05 0.03536 4000 0.03886 0.0389 0.01585
Treatments ve D-Control

0.00177 2.0E-056 7, 24

Trimmed Spearman-Karber
Trim Level EC50 95% CL

0.0% 0.0837 0.0571 0.0712
5.0% 0.0851 0.0572 00741

10.0% 0.0681 0.0559¢ 0.0782 1.0
20.0% 0.0885 0.0616 00718 0.9 A
Auto-0.0% 0.0837 0.0571 0.0712 y

0.5 -
0.7 -

o

20,6

r

g 054

o

§0.4-

-

0.3 -
0.2 4
0.1 4

0.0 -
0.0001 0.001 0.01

04 1

Dose %

Page 1 ToxCalc v5.0.32

Reviewed by: S&



Acute Daphnid Test-24 Hr Survival

Start Date:  9/18/2013 TestID: CdFRAC Sample ID: Dukes Root Control
End Date: 9/20/2013 Lab ID: ETS-Envir. Testing Sol. Sample Type: PRODUCT

Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments;

Page 2

Dose-Response Plot

1 o—0—o—o—o—¢ .
D N SR 1-ail, 0.05 level
0.9 ; of significance
0.8 J
= 073
8
206 4
5 061
& 053
[ 3
30.45
N3]
0.2 3
0.1 -
E ———— —o
o 2] oy § [=]
[ o= o o
[=] [=] ) o
g g g8 =
a
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Acute Daphnid Test-48 Hr Survival

Start Date:  9/18/2013 Test ID: CdFRAC Semple ID: Dukes Root Control
End Date: 8/20/2013 Lab ID: ETS-Envir. Testing Sol. Sample Type: PRODUCT
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4
D-Control 1.0000 1.0000 1.0000 1.0000
0.00078125 1.0000 1.0000 1.0000 1.0000
0.0015625 1.0000 1.0000 1.0000 1.0000
0.003125 1.0000 4.0000 1.0000 1.0000
0.00625 1.0000 1.0000 1.0000 1.0000
0.0125 1.0000 0.8000 1.0000 1.0000
0.025 0.0000 0.0000 0.0000 0.0000
0.05 0.0000 0.0000 0.0000 0.0000
0.1 0.0000 0.0000 0.0000 0.0000
0.2 0.0000 0.0000 0.0000 0.0000
0.4 0.0000 0.0000 0.0000 0.0000 _
Transform: Arcsin Square Root Rank 1-Talled Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum _ Critical Resp Number
D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
0.00078125 1.0000 1.0000 1.3453 1.3453 134563  0.000 4 18.00 10.00 0 20
0.0015625 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
0.003125 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00  10.00 0 20
0.00825 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00  10.00 0 20
0.0125 0.9500 09500 12857 1.1071 1.3453 B.2681 4 16.00  10.00 1 20
0.025 0.0000 0.0000 0.2255 02255 0.2255 0.000 4 20 20
0.05 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20
01 00000 0.0000 0.2255 02255 02255 0.000 4 20 20
02 0.0000 0.0000 02255 02255 02255 0.000 4 20 20
04 0.0000 0.0000 0.2255 0.2255 0.2255  0.000 4 20 20
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01} 0.46508 0.884 -3.0206 13.9892
Equality of variance cannot be confirmed _
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 0.01256 0.025 0.01768 8000
Treatments vs D-Control
Trimmed Spearman-Karber
Trim Level ECS0 95% CL
0.0% 00171 0.0160 0.0183
5.0% 00174 00167 0.0180
10.0% 0.0174 0.0167 0.0180 1.0 ==
20.0% 0.0174 0.0167 0.0180 aed
Auto-0.0% 0.0171 0.0160 0.0183 -
0.8 4
0.7 -
2 0.6 -
g )
8_0.5 )
g 0.4 ’
0.3 4
0.2 4
0.1 -
0.0 1
0000t 0.001 0.01 0.1 1
Dose %
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Acute Daphnid Test-48 Hr Survival

“Start Date:  ©/18/2013 Test ID: CdFRAC Sample ID: Dukes Rect Control
End Date: 9/20/2013 Lab ID: ETS-Envir. Testing Sol. Sample Type: PRODUCT
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnla dubia
Comments:
Dose-Response Plot
1
0.9
0.8
- 0.7
g06
s 0.
& 05
| =
o4
0.3
0.2
0.1
0+ T T T T T . © S < L
] Wy 0 't} 03 1) ') - ™~ ~
T 58 § &8 5 °
=l =]
o
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Page 3 of 3

Species: Ceriodaphnia dubia Date: 0A 8\ D

Client: Cape Fear Public Utility — DUKE’S ROOT CONTROL

Daily Chemistry:
Hours
L] 4 24 48 48 T2 6
Analyst
Conc. (%) Parameter
pH(S.U) i 195
DO (mg/1.) =]
Control Conductivity (pmhos/om)
SSW Allnlinity (mg CeCOy/L)
Hardness (mg CaCOYL)
Temperatore (°C) -
H (5.17.) ! .1
DO 5 £
0.00078128 | -Qo-an d“eﬂ’fm e
Temperature (°C) 6.0
i (5.0) 14
DO (mg/L) i
00015625 e e e a
Temperatare (°C)
pH (S.U.) 1.1
DO (mg/L) E
0.003125 Conductivify (umhos/cm
Temperature (°C) o
pHE.U) T =1
DO (m, .
0.00625 Conductivity (pmhos/
Temperature °C) .
PpH(8.U) . =
DO (mg/L) .
00125 I Gonductivity (umhos/cm)
Temperature pL
| pH (S.U.)
DO )
0.025 Conduoctivity (pmhos/
Temperatare (°C)
pH (S.U.)
0.05 | DO (mg/L)
Conductlvity (umhoa/c
Temperature (°C) 1.
pH (S.11.)
0.10 D0 (mg/L)
: | Conductivity (umbos/cm)
Temperature (°C) = =
PH (8.U.)
0.20 DO (mg/L)
Conductivity (pmhoM
Temperature °C) '
pH (8.1.) ' l...:
DO
0.40 Conductivity (mhos/cm)
Temperature (°C) =
Inital Final 4 Final Initial Final Final
Test
Ill:nrwa!'_

A wTetMemATe CAEHSTRY WS
T PERFORME DL TO LT VOLHR ,

EGP AT9 — Exhibit AT9.3, revision 07-01-12



48-Hour Acute Whole Effluent Toxicity Test (EPA-821-R-02-012, Method 2002.0)
Species: Ceriodaphnia dubia

Page 1 of 3

Client: Cape Fear Public Utility Application solution:
Product: DUKE’S ROOT CONTROL 1.0000 g CORNFOAM and 0.5000 g REWARD
MANUFACTURING CONCENTRATE (Diquat
Dibromide) diluted into 100 mL sef-myathetie-waters
Project #: ﬂ?&?.! ALON % 420 LoveRus) ERFLOEOT.
Dilwtion preparation information: Commentis:
Dilution prep {(%5) 0.0015625% to 0.80% 1.60% concentration prepared by diluting
Stock volume (ml} PR . 3.20 mL application solution into 200 ml,
Di]ucn‘;l:':;nume @m0} Serial dilutions from 1.60% concentration. lbeticwatry LADSALIN €FtLonn
Total volume (mL) 200
Test organism information: Test information:
Organism age: 4 RONAS Oy Randomizing template: ALUP
Date and times organisms were oA 1 WSO Incubator number and 2_6 \
born between: TO O0A15.1n  (TVWS shelf location:
Organism source: o1y Ae A PaoLed
Transfer bowl information: pH="1.84 S.U. Temperature = M.8°C
Average transfer volume: 0. 10b7, w0
Duaily feeding, renewal, or survival count information:
Hours Date Feeding Test initiation, renewal, Sample SSW
- survival count. or termination numbers Batch used
used
Time Analyst Time Analyst
* ons it 4. se
o x| gy 250 | M | E e | At
Survinl coun
24 ﬂo%- 0N lg I-L4 A(
Survival coutt and renewal
“ | onp | A

*In holding prior to test initiation.

Comments: % (ooGALIN EFFLUGIT = Ta0ATS . 0L

PLODBOLTS = 1B0RI0.12 % \BRR.0L
Test Results: 24-hour 48-hour -
Method: 6& EW
Upper control limit: Ol | 0.0247
Lower control limit: 0.6\ 7, 0 -O0\RT,
LC50 (median lethal concentration): TR A 0.021\ 7o

Survival data (number of living organlsms!:

Hours Laboratory QC
SSwW
A B C
e || S [ D
24
SIS IS
Mean mortality
48 5
Temizalion S S S
Mean mortality

SOP AT9 — Exhibit AT9.3, revision 07-01-12



—_—— Page 2 of 3
Species: Ceriodaphnia dubia Date: _ 04 %%\
Client: Cape Fear Public Utility - DUKE’S ROOT CONTROL
Survival data (number of living organisms):
Hours Control 0.0015625% 0.003125%
Loughlin Effluent
A|/Blc[D|EJF|]Gc|[H]I1[J]Kk]|]L]M|[NTI]O
o | DS S| S R EE S|s|s|s
“1s|s|s|s S| s|ls|s s|s|s|S
Mean mortality QT- Mean mortality A Mean mortality
Blslels] s sass!ssss
Mean mortality ¢ 7. | Mean mortality ©71. | Mean mortality
Hours 0.00625% 0.0125% 0.025%
P {Q|R|Ss|[T]JUu|Vv]|w]|]X]|Y|ZlAars][BB]|]CC|DD
b Is|ISIsS|S S!S S| S| §IS
#lsIs|s|s S| SIs] S S{S|S|S
Mean mortality O71, [ Mean mortality O1. Mean mortality
Nd| | #A
4 SS|SS S| S|S|S 21V e
Mean mortality O 1, | Mean mortality ©7. | Mean mortality
Hours 0.05% 0.10% 0.20%
A | Blc|D|E]JFle|[H]I]|]JIJ]IK]|]L|M|NI]O
e | S[SIS (S S[s|s|s S S
W e
NEESESE BEEE
Mean mortality S 7. | Mean mortality
48 L A, ]
Mean mortality | {Q0 1. | Mean mortality 001. | Mean mortality 1061. |
Hours 0.40% 0.80% - 1.60%
A BlJlcl!DpD|E]JF|lGcg]HIIT]JJ]IK|]L][M|[NI]O
oo | S|1S[S|S S| SIS S| s s|8
ok A S
u TSV SY Sl S 1 & Bl o7 & ot o
Mean mortality | 001 | Mean mortality (DG7. | Mean mortality I,
retsie| O] O[O | O b|0|o]o o[O|0O]|0O
Mean mortality JOO T | Mean mortality 1047- ] Mean mortality 06 1.

Comment codes: ¢ = clear, d = dead, sk = sick, sm = unusually small

SOP AT9 — Exhibit AT9.3, revision 07-01-12




Acute Daphnid Test-24 Hr Survival

Start Date:  9/25/2013 TestID: CdFRAC Sample ID: Duke's Rool Control
End Date: 9/27/2013 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Menitoring Report
Sample Date: Profocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4
Loughlin  1.0000 1.0000 1.0000 1.0000
SSW-LabQC 1.0000 1.0000 1.0000 1.0000
0.0015625 1.0000 1.0000 1.0000 1.0000
0.003125 1.0000 1.0000 1.0000 1.0000
0.00625 1.0000 1.0000 1.0000 1.0000
0.0125 1.0000 1.0000 1.0000 1.0000
0.025 1.0000 1.0000 1.0000 1.0000
0.05 0.4000 0.6000 0.6000 0.2000
0.1 0.0000 0.0000 0.0000 0.0000
0.2 0.0000 0.0000 0.0000 0.0000
0.4 0.0000 0.0000 0.0000 0.0000
0.2 0.0000 0.0000 0.0000 0.0000
18 0.0000 0.0000 0.0000 0.0000 _ _ _
Transform: Arcsin Square Root Rank 1-Talled Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
Loughlin  1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 * 0 20
SSW-LabQC 1.0000 1.0000 1.3453 1.3453 1.2453 0.000 4
0.0015625 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00 10.00 0 20
0.003125 1.0000 1.0000 1.3453 12453 1.3453 0.000 4 18.00 10.00 ] 20
0.00625 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
0.0125 1.0000 1.0000 1.3453 1.3453 1.3453 0000 4 18.00 10.00 0 20
0.025 1.0000 1.0000 1.3453 13453 13453 0.000 4 18.00 10.00 0 20
*0.05 0.4500 04500 0.7301 04838 08851 27.587 4 10.00 10.00 11 20
01 00000 00000 02255 0.2255 02255 0000 4 20 20
0.2 0.0000 00000 02255 0.2255 02255 0.000 4 20 20
0.4 0.0000 0.0000 0.2255 02255 02255 0000 4 20 20
0.8 0.0000 0.0000 0.2256 022556 022556 0000 4 20 20
1.6 0.0000 0.0000 0.2255 02255 0.2255 0.000 4 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.48544 0.896 -1.5066 10.8198
Equality of varlance cannot be confirmed
The control means are not significanily different (p = 1.00) 0 2.44691
_Hypathesis Test (1-tall, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 0.025 0.05 003536 4000
Treatments vs Loughlin _
Trimmed Spearman-Karber
Trim Level  EC50 95% CL
0.0% 00483 0.0414 0.0563
5.0% 0.0481 0.0408 0.0571
10.0% 0.0480 0.0388 0.0581 1.0 ———0—¢
20.0% 00476 0.0371 0.0811 0]
Auto-0.0% 0.0483 0.0414 0.0563 =
0.9 1
0.7 1
§ 0.8 ’
2054
§od]
0.3
0.2 4
0.14
0.0 4
0.001 0.01 0.1 1 10
Dose %
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Acute Daphnid Test-24 Hr Survival

“Start Dale:  9/25/2013 TestID: CdFRAC Sample ID: Duke's Root Conirol
End Date: 912712013 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments: '
Dose-Reeponse Plot
0 T T T T T T T T C 0—0—0
£ PR O S O R S R B . B
= ™ N o —
_§) § % g g 5 & ¢ d © ©o o
53 38 g s °
2 5 °
7]
7]
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Acute Daphnid Test-48 Hr Survival

Start Date:  9/25/2013 TestID: CdFRAC Sample ID: Duke's Root Control
End Date; 9/27/2013 Lab ID: ETS-Envir. Tesling Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments: :

Conc-% 1 2 3 4

Loughlin  1.0000 1.0000 1.0000 1.0000
SSW-LabQC 1.0000 1.0000 1.0000 1.0000
0.0015625 1.0000 1.0000 1.0000 1.0000
0.003125 1.0000 1.0000 1.0000 1.0000
0.00825 1.0000 1.0000 1.0000 1.0000
0.0125 1.0000 1.0000 1.0000 1.0000
0.025 04000 02000 0.0000 0.4000
0.05 0.0000 0.0000 0.0000 0.0000

0.1 0.0000 0.0000 0.0000 0.0000

0.2 0.0000 0.0000 0.0000 0.0000

0.4 0.0000 0.0000 0.0000 0.0000

0.8 0.0000 0.0000 0.0000 0.0000

1.6 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Talled Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
Loughlin 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 * 0 20
SSW-Lab QC 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4
0.0015626 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00 10.00 0 20
0.0031256 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
0.00625 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
0.0125 1.0000 1.0000 1.3453 13453 1.3453 0.000 4 18.00 10.00 0 20
*0D.025 0.2500 0.2500 0.5146 0.2255 0.6847 42.578 4 10.00 10.00 15 20
0.05 0.0000 0.0000 02255 0.2255 0.2255 0.000 4 20 20
0.1 0.0000 0.0000 02255 0.2255 0.2255 0.000 4 20 20
0.2 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20
0.4 0.0000 00000 02255 02255 0.2255 0.000 4 20 20
0.8 0.0000 00000 02255 0.2255 0.2255 0.000 4 20 20
1.6__0.0000 0.0000 02255 0.2255 0.2255 0000 4 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <=0, 01) 0.52427 0.884 -1.3844 9.04402
Equality of variance cannot be confirmed
The control means are not significantly different {p = 1.00) 0 2.44691
Hypothesis Test (1-tall, 0.05) NOEC | OEC Chv TU
Steel's Many-One Rank Test 0.0125 0.025 0.01768 BOOO
Treatments vs Loughlin _
Trimmed Spearman-Karber
Trim Level  EC50 95% CL
0.0% 0.0210 0.0184 0.0240
5.0% 0.0207 0.0179 0.0239
10.0% 0.0204 0.0174 0.0238 1.0 -
20.0% 0.0199 0.0170 0.0234 0.6 ]
Auto-0.0% 0.0210 0.0184 0.0240 -
0.8 4
0.7 4
2 0.6 1
i
S_ 0.5 4
§ 04 ’
0.3 -
0.2 4
0.1 4
0.0 4
0.001 0.01 0.1 1 10
Doss %
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Acute Daphnid Test48 Hr Survival

Slart Date:  9/25/2013 ~ TestID: CdFRAC Sample ID: Duke's Rool Control
End Date: 9/27/2013 Lab ID; ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Semple Dale: Protocol: ACUTE-EPA-821-R-02-012 Test Specles: CD-Ceriodaphnia dubia
Caomments:
Dose-Response Plot
1 &
0.9
0.8
- 0.7
$
'EO.S
@ 0.5
T 04
@w
03
0.2
0.1
0 y
£ g 8§ 8 § &8 8 8 3 4 3 & 2
g o 2 2 g 8 g °
7
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Page 3 of 3
Specles: Ceriodaphnia dubia Date: __04-25%-1%
Client: Cape Fear Public Utility - DUKE’S ROOT CONTROL
Daily Chemistry:
Hours
0 4 24 48 48 T2 96
Analyst | D [
Cone. (%) Parameter
pH (S.U.) i 1.1
DO (mg/L) 3.0 2
Control Conductivity (pmhos/cm) [[¥1=]
SSW “Alkalinity (mg CaCOs/L)
Hardness {mg CaCOy/L)
‘Temperature (°C) 4.8 2,
Control '%%(i;u')) 1 ‘ | e 'gqu
Loughlin  Foonductivity umhosiom) | 1
Effluent J——
Temperature (°C) Al 5.4 g
pH (S.U) T \ 't__iafc?
DO (mg/L) . .
0.0015625 Condngc%ty {umhos/cm)
Temperatore (°C) E.0 .
pHE.U) "liLiI'Z. ]
DO {; ) 7 v
T Cond?:giLvity Gmtovem)__ | 143
Temperature (°C) 5L .4 d
pH (S.U.) _f%'\f‘ O
DO (mg/L. . '
0.00625 Conducﬂ\?ity (umhos/om) | T1HS
Temperature (°C) = L L
pH (8.U.} _l‘qg 2 -
DO (mg/L. "
0.0125 Conducti\gity (umhosiem) | T Hp
Temperature (°C) 1S 4] s
pH (8.U) 'i 2 =)
DO (mg/L) 7 s
0.025 Canductivity (umhog/cm) .45
Temperature (°C) O -, 4 .
PH (S.U) VYA Ol
005  |omel) e -
Conductivity (umhos/cm) —%ﬂb
Temperature (°C) - S-1
BH (S0 =.@% % .0l
oq0  [Rofmel) B A9 .
: Condnctivity (umhos/cm) 144
Temperaturé (°C) 1s.0 .
pH (8.U.) .
0.20 DO (mg/L) %
: Conductivity (umhos/cm) 15
Temperatere °C) . . P
pH(S.U) . S— el
DO (mg/L} <1 [
0.40
Conductivity {pmhos/cm) e |
Temperature (°C) 'ﬁ . i
pH (S.U) % | 0
DO (mg/L) | .
LD CondugiLvﬂy Gmhovomn) |1\
Temperature (°C) 18- | .
PH (S.U) ‘}GE_;"J: :
DO ( ; 0
1.60 Cond?iﬂ')ﬂvlty (pmhos/cm) kv
Temperatore (°C} 5.9 i 4.,
Tnltial Final Flanl Final Tuitial Final " Final
Test
Initinfion Renewal

£ ISR ORIGE

WAL NOT  AEARLMEN b

To LIMTER JaluMe,

EN i
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Appendix C

REFERENCE TOXICANT TEST
CONTROL CHART INFORMATION
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Ceriodaphnia dubia
Acute Reference Toxicant Control Chart

Environmental Testing Solutlons, Inc,

26 ] T I I T I 1 1 | I I I T I | I | I l
: USEPA Control Limits (x 2 Standard Deviations)

24 | ]

22 -

20F ° -

1.8 -

26 | Laboratory, Conﬂdencﬁ.urmts (: 10" and 25"

arsspgsasdBIRERRESLRARS irseraen

'}' P.er.caatll a C Vg).

1

2.4 | .

48-h LC, (g/L NaCl)

22+ — . e T

20 T =

b o csasore spesmERE ...............nn-oou----.-.o-o----ocoa ------------ tusptsoasnsnppenbrrisnee
rica

16 I l | ! I ] [ | ] | 1 I I I I 1 | I ] |
\‘7» \ I\'.‘n AD I\'.'a \‘b \'3 AY \".': \‘5 AD L AD

A S AT (AR o AR (AP 287 A2 05

R \,\» ,\,L.o gt Q.,,. PO Yo ey » >\ 1« M P oM et

Test date

——e— 48-hour LCgq = median lethal concentration. An estimation of the concentration of sodium chloride

which is lethal to 50% of the test organisms in 48-hours.
— — . Central Tendency (mean LCgq)

—r— - 10" Percentile Confidence Limits (mean LCgg % Sp 10)
sesv=ees+ Control Limits or 25th Percentlle Confidence Limits (mean LCgq + Sy o5 or 2 Standard Deviations)

Graphs g d from ieted axcel apreadsheet

Excel spreadshoat onered by: J. Sumner
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OVHPOROOTER
o et

P
-
Label 5 Gal.
SANAFOAM VAPQRQOTER I
RESTRICTED USE PESTICIDE DUE TO ACUTE TOXICITY
For retail sate to and use only by Certified Applicators or persons under therr direct supervision and
onfy for those uses coverad by the Certified Applicator’s certification,

A FOAMING FUMIGANT RIDS SEWER LINES OF ROOTS WILL NOT HARM TRESS, NON-

SYSTEMIC

1. SANAFOAM VAPOROOTER 1I liquid concentrate
==Active [ngredients——-——e—ce ——— % Dy weight

Metam-Soudim (sodium methyldithiscarbamate)———- =—30.0%
—iInert Ingradients {includes foaming agent) 70.0%
—Total 100.0%
2. DRY INGREDIENTS
—Active Ingredients

Dichlobenil 50W (2,6-dichiorobenzonitrile) 50.0%
=Inert Ingredients 50.0%%
- Total 100.0%

KEEP OUT OF REACH OF CHILDREN
DANGER
CAUSES SKIN IRRITAION. SEE OTHER LABEL PRECAUTIONS

8l Usted no entiende [a etiqueta, busque a gu supervisor para que 5@ & &xpique a usted en
detalle. (IF you don’t understand the [abel, find your supervisor to explain it to you in
detail).

STATEMENT OF PRACTICAL TREATMENT

IF INHALED: Remove vicum to fresh air. If not bresthing, give artificial respiration, prefarably mouthe
to-rnouth. Get medical attentian.

IF ON SKIN: \Yash with plenty of soap and water. Get mad.cal attention.

IF SWALLOWED: Drink promptly & large guantity of mifk, egg whites, gelatin sofution, or f these are
not availabie drink large quantities of water, Avoid alcofiol. Do net induce vamiting or give anything by
mouth to and unconsCious person.

IF IN EYES: Flush with plenty of water for at least 15 minutes. Cali a physician if irritaticn persists

BEE PRECAUTIONARY STATEMENTS ON SIDE PANELS SEE ADDITIONAL
PRECAUTIONARY STATEMENTS ON CONTAINERS INSIDE THIS PACKAGE

EfA Reg. No. 1015-70 EPA Est. No. 1015-MO-1
Net Contents:

1. SANAFCAM VAPOROQTER [ liquicf concentrate 5 gal
2. DRY INGREDIENTS (dichicbenil 50W) 30 oz.

DOUGLAS PRODUCTS & PACKAGING
1550 Qld 210 Highway
Liberty, MO 64068-9459

DIRECTIONS FOR USE

It is a viotation of Federal Law [0 use this product :n a manner incangistent with its labeling, Refer to
the protectwe cothung and equipment information uader PRECAUTIONARY STATEMENTS and use ak
required protective clothing and equipment. The metarm-sodium and dichiobenil may be used only in
combination and with a foaming agent {contained in the liquid ¢concentrate) 1o control roots in sewer
tystemns according to the directions for use.

DIRECTIONS FOR USE OF SANAFOAM VAPORCOOTER 1I WITH FOAMAKER GENERATORS
DIRECTIONS WHICH GF THE COLLECTION LINES HAVE KNOWN ROOT PROBLEMS
1. SURVEY TREATMENT AREA

Confirmn the line size and length. Evaluate slope, flow, lateral conrections, line length, outfali, ine
obstructions, terraim and other field conditions. A thorough evaivation prior to starfing will assure safe
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and accurate application of SANAFQOAM VAPORQOTER II.

2, DETERMINE QUATITY OF FOAM NEEDED
From Table 1 compute the guantity of foam required ta fill the length of pipe (in feet) to be eated.

TABLE 1: Foam Requirements and Hosa Retrieval Rates for
SANAFOAM VAPOROOTER IT APPLICATIONS

PIPE L.D. FOAM RETRIEVAL
{INCHES) CAPACITIES RATE
{gal/ft.) {sec/10ft)
9 0.7 4.2
6 15 9.0
8 2.5 15.0
9 3.3 20.0
10 4.4 24.0
i2 5.9 36.9
15 9.2 55.0

Exampla: An B* ppe recuires 2.5 gallons of foarm per foct to fill the pipe, Therefore, 3750 gallons of
foarn are required ta fill and 87 pipe 1500 feet in length (1500 ft X 2.5 galfft = 3150 gal).

3. MEASUREMENT DIRECTIONS TO PRODUCE DESTRED QUANTITY OF FOAM
(See Table 2)

TABLE 2: Mixing Instructions For Diluting
SANAFOAM VAPOROOTER LI LIQUID CONCENTRATE

FOAM TOTAL MIX WATER SANAFOAM
REQIREMENT VOLUME VAPOROQTER I
125 gal 6.25 gal 6 gal 1.0t
250 gat 12.50 gal 12 gal 0.5 gat
500 ga! 25 gal 24 gal 1.0 gal
1250 gal £62.5 gal €0 ga! 2.5 gal
2500 gal 125 gal 120 gal 5.0 gal
3750 gal 187.5 gal 180 gal 7.5 ga!
500C gal 250 gal 240 gal 10.0 gal

Examiple: 180 gallons of water plus 7.5 gallons of Sanafoam Vaporooter 1 soluteon will produce 3750
galions &f foam, {See Users Manuall For mixing (nstructions when usingl Jet-Set Equiperent).

4. MDONS PROCEDURES

a. Fill the Foameaker Equipment mix tank _ bta _ full of clzan water leaving roorm ifi the tank for the
nnse water to be used as descnbed below,

b. Open cuier fiberboard container and remove. plaslic tube contaimng the dichlobernid herbicide.

€. Remove the 5-galion inner containers cortaining the Sanafaam Vaporooter [I Liguid Concerdrate as
nieadad,

d. Remove the Dichloberu] S50W bag and empty tontents into the water in the mix tark as nesded.
e. Allow about 7 minutes for the powder te thoroughiy mx.

f. Transfer the fiquid from the 5-gailon containers &§ necassary into the Foamaker solution mix tanik
using the suction pump system on the Foamaker.

g. Triple ricse the 5-gallan liguid container {agaln using the suction pump system to add the rinse
water to the mix tank).

h. Add to the mix rank the remainder of the required water and mix thoraughly.

1. Dispase of containers in accordance with disposal instructions,

USE SOLUTION PROMPTLY AFTER MIXING, Wash and flush all equipment with water after ach
day’'s use.

KEEP OFF DESIRABLE LAWNS AND PLANTS. If spillage oczurs on the street or other paved areas
near growing plants, immediately fush the spill thoroughly with water at moderate pressure ingo the
sewer line,

APPLICAION GUIDELINES FOR SANAFOAM VAPORDOTER IT

1. TO APPLY FOAM TO MAIN LINES: Insert foam discharge hose Efrough entire section of [ine to be
treated. Start foam generating equipment and withdraw discharge hose at a rate calibratec to fill the
pipaling te capacity (2¢ fisted In Table ), undl feam appears at input manhaole. Use appropriate foam
application equipment designad ta praduce required foam volume.

You may multiply the retrieval rates In Table 1 by 1.10 te allow for some treatment of laterals (aboat
3-6 feet) and to allow more foam to push o cracks and broken joings.

2. TF TREATING A BUILDING LATERAL: Be sure foam application discharge hose is atso of a
specialized type and is securaly positioned into and inflated in the clean-out to prevent foam overflow
and/ar plug blfowout. Operate foaml generating equipment unil required amaount of foam has been
produced, a8 calculated from information in Table 1.

CAUTION: Care should be taken not to overfill lateral.
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FOAMAKER Generators produce 20 gallons of foam from each gallon of Sanafeam Vaparooter 1T mixed
solution.

FOAMAKER Generators are manufactured for Douglas Products B Packaging to our specifications and
are available from Douglas, For additonal information on speaal applications, see User's Manual or
contact sdles representative of manufacturer. Ail applcation procedurgs must be 'n accordance with
established methods and systems as developed by Douglas Products & Packaging.

SPECIAL NOTICE

Douglas Products & Packeging makes no warranty, expressed or implied, including the warranties of
merchantabitty and/or fitness for any particular purpase, concarning this marerial, except for those
which are contained on Ehis labef,

PRECAUTIONARY STATEMENTS
DANGER
HAZARDS TO HUMAN AND DOMESTIC ANIMALS

Carrosive, causes sk irtifation, May te harmful or fatal if abserbed throlgh skin or inhieled., Harmfuf
swallowed. Causes eye ifrtation. Prolonged or frequently repeated skin contact may cause allergic
reactions in some individuals, Do not get in eyes, oh skin or on clothing. Do not breathe vapor or spray
must. A Mesk or pesticide respirator jointly approved by the Mining Enforcement and Safety
Administration and the National Institute for Enforcement and Safety Administration and the National
Institute For Occupational Safety and Health must be availlable for use in case of an emergency. Wear
protective clothing and chemical resystant gloves. Wash thoroughiy with soap and water after handing
and before eating or smoking. Remove contaminated dottung and wash before reuse,

Keep all unprotected persons, chuldren, livestock and pets away from treated sred or where there s
danger of drift, such as a spill.

Do not rub eyes or mouth with hands. If you feel sick in any way, STOP work and get help
immediately, See Statement of Practical Treatment,

PROTECTIVE CLOTHING AND EQUIPMENT REQUIREMENTS

1. The following protective clothing and equipment are' required tor be used by persons actually
engaged in carrying out ary operations that are likely to involve direct contact with metamn-sodium
inchuding rmixing, loading, equipment cahibrations or adjustments, cleaning and repair of application
equipment, entering into treated areas, sampling, clean up of spills, rinsate dispesal, or any other
activities likely to result in direct contact with the product. This protective equipment must also be
used far any operations that are carmed out within six fest of unshielded, pressurized hosed containing
metam-sodium selutions.

2. Splash resistant eye protaction.

b. Body covertng mncluding shurt and long pants or long siceved clothing. When a cissed system (3 a6t
used, mixars and loader must atso wear a chemical resistant apron or doth coveralls.

c. Chemical resistant gauntiet-type gloves and boots.

2. The following protective equipment must be worn at 8l times by persons apereting or monitoring
application equipment.

a. Chemical resistant footwear.

b. Body covering including shirt and long pants or long sleeved clothing.

3. The following protective clothing and equipment must be immediately available at all times for use
by persons operating or monitoring application equipment.

2. A properly ht tested NIOSH or MSHA approved hat face respirator with argarne vapor cartridge(s).
This equiprment must be worn in case af emergencies or leads when the pungent, retfen egg o sulfur-
like odar of metam-sodium is detected.

b, Chemical resistant gauntiet-type gioves, These must be worn whan a person is erigaged in cartying
out any operation that s hxely t& invatve cirect cantact with the product, including the operations
listed in paragraph No. 1 above.

USE PRECAUTIONS

Consideration must be given to all sewer service lines and bulding efevations and basements far the
possibility ef foam coming up out of drains. Consideration must be given to distance between houses
and sewers to be treated, depth of sewers compared to drains in buildings, line abstructions, broken
and empty traps. Draing which may be subject to backup and flooding rmust be plugged. Follow the
directions for measurement and use carefully to avoid using excess foarsn that may be forced up lateral
lines te bulding drains. D& nat use to storm, field or other craing unless efffuent is treated in a
sanitary sewer system. Buailding ectupants shauld exit structures If the rotten egg or sulfur-like odor of
metam-sodrum is detected. Open windows and ventilate with fans. Flush drains with ample water if the
odar corres from them. Use a squeegee, dust pan or wet vacuum and gartage bags for spills or
backups and dispose of foam snd liquid, wash area of soil of back up with water and detergent and
flush dewn drain. If rugs or doth are contacted, take cutside and dry before laundering separately.

Do not use in confined areas without adequate ventilation. Avaid any entry into manhicles or confined

areas. When absolutely necessary to enter these areas, be sure to use all safety grotection equipment
and procedures as required by law,
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ENVIRONMENTAL HAZARDS

Keep out of lakes, ponds or streams. Toxic to fish and aquatic life. Do not apply directly to water, to
areas where surface wates is present or to intertidal areas befow the mean high water mzk. Do not
contaminate water when dispoasing of equipment washwaters, Eguipment washwaters and wastes
resulting frorm the use of this proaduct may be disposed of on site accerding to label directions or 2t an
approvel waste disposa) fecility. Do not use in portable sewer systems. Do not use in storm, field or
sther drains unless effluent 15 treated i 8 sanitary sewer system. Keep off [awns dind plants s they
may be severely injured. Foam should be shoveled off planted areéas immediately rather than washing
off with water.

ENVIRONMENTAL USE PRECAUTIONS

High concentrations of these chemicals in wastewater may adversely affect the biologica! sewage
breakdown process in wastetwater treatment plants. Large scale to sewage coliection systems i
proximity Lo & sewage treatment plant showld be divided into smaller sectional (reatments dore at one
or two day intervals to minimize effects an the sewage treafment process. Inform appropriate
wastewater treatment plant offiosats prior to use so they May check for any unususl rotten egg of
sulfur-like ogor of metam-sodium above that of sewage snd montor the performance of filter beds or
digesters. If the odor is detected at the sewage treatment plant or the Biological breakdown process i$
adversely affected, rook control applications should cease until normal conditions are establishied.
Subsequent treatments should be reduced [n size or voluma and spread over greater time intervals,

NOTE: Never exceed the daily use of mere thian 15 galions of Sanafpam Vaporooter Il Liquld
Concentrate for each million gallons of sewage flow (MGD) into the wastewater treafment plant
{(WWTP), Exampte: Inflow into the WWTP s 2.4 MGD, therefore, use 8 maximurn of 386 galions (2.4 x
15) of Sanafeam Vaporooter 11 per day. When Vaporootar within one mite distanse of the WWTP or
whan applying st night reduce the maximum application use by 50% to 18 galions (36 x 5). The above
maximum daily use must extend over and eight hour work period.

PHYSICAL OR CHEMICAL MAZARDS
Do not use or store near hast or open flames.
STORAGE AND DISPOSAL

Do not contaminate water, food or feed by storage or disposal.

STORAGE: Do not store near food or feed,, seed, bulbs, tubers, nursery stock or other vegetative
matter. Do not store near pat or Lvestock quarters. Store it b cool, dry, and wall ventilated area. Keep
containers tightly closed when not in use.

DISPOSAL: Wastes resuiting from the use of this produst may be disposed of on site by discharging
INYo sewer pipes being treated or at and approved waste disposal facility.

PLASTIC CONTAINERS: Triple rinse (or eguivalenit). Then offer for recycling or reconditioning or
puncture and dispose of in & sanitary landfili or, if allowed by stata and iocal authorities, by burning, ¥
purned, stay out of smoke.

PLASTIC BAGS: Then Disposal of empty outer tube (n & sanifary landfitl or by incineration er, if
aliowed by state and iacal authorities, by burning. If burned, stay out of smoka.

OUTER BOX: Dispose of empty box in & sanitary landfil or by indineration or, if allowed by state and
{ocal law, by burning. If burred, stay oot of srnoke.

PRODUCT INFORMATION

SANAFOAM VAPOROOTER II i3 a foaming, surface-active fsemedation of metam-sodiuen plush
DICHLOBENIL S0W far dilution i water,

SANAFOAM VAPORDOTER 11 is 2 non-systemic cnemical for control of roots in sewer mains and
drai lines, Only the roots and organic deposits In the sewer [ines are affected by Sanafeam
Vaporooter IT figuid concentrate.

SANAFOAM VAPOROOTER II is packaged to contain separate units within #n outer fiberboard
container; & plastic tube of dichloben! herbicide powder and a plastic container nolding the Sanafoam
Vaporooter Il Ligud Concentrate.

SANAFOAM VAPOROOTER II should not be used to treat roots in Storm sewers or other draing
where the wasiewatsr wili not be treated o controifed,

BACK

Copyright © 2004-2005 Douglas Products & Packaging Al Rights Réserved spowened by Die: Selingpry Oy
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MATERIAL SAFETY DATA SHEET
Douglas Products and Packaging Co.

1550 E. Old 210 Highway
Liberty, MO, 64068
Phone: (816-781-4250)
Fax: (816-781-1043)

Pg lof 4

Manufacturer’s Name: Emergency Telephone No.
Douglas Products and Packaging Co. 1-800-424-9300 (Chemtrec)

Liberty, Mo. 64068
1550 E. Old 210 Highway

SECTION 1- GENERAL INFORMATION
Trade Name: SANAFOAM VAPOROOTER®II

Chemical Family: Root Control
EPA Reg. No: 1015-70

SECTION II - INGREDIENTS

Material or Component CAS# Ya
Hazard Data

Sodium

Methyldithiocarbamatic 137-42-8 30.00
Isopropyl Alcchol 67-63-0 -/~
Inert Ingredients 70.00
Dichlobenil 50W 1194-65-6 50.00
Inert Ingredients 50.00

SECTION III- PHYSICAL DATA

OSHA/

ACGIH

Day Telephone: 1 -816- 781-4250
Night Telephone 1-816- 781-4650

PEL TLY

ppm

The fiber board box holds 3 containers; 2 15-ounce plastic bags containing dichlobenil POWDER and a 3-
gallon plastic container of the metam-sodium/foaming agent solution. When applicable, the plastic
container contents will be referred to as the LIQUID and the plastic bag contents as the POWDER.

HMIS: Health- 3 Flammability- 2 Reactivity- 0
Product Description

Physical Properties Liquid Powder

Appearance Light green to yellow Tan powder

Odor sulfur-like slightly aromatic

Boiling Point N/A N/A

Specific Gravity 1.15 (H20=1) N/A

Vapor Density N/A N/A

Melting Point N/A N/A

Vapor Pressure N/A N/A

Evaporation Rate N/A N/A

Soluble in water miscible insoluble, dispersible

PH 75095 N/A

Personal Protection -G
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SECTION IV- FIRE AND EXPLOSION DATA

Flash Point: 150 Degrees F (Pen sky-Martins CC)
This flashpoint results from the presence of a small quantity
of isopropy! alcoho! (less than 1%), the product is
nonflammable.

Extinguishing Media: Water

Fire Fighting Techniques: Wear full face, self-contained breathing apparatus and impervious protective
clothing. Evacuate non-essential personnel from the area, The fiber board boxes
contain plastic containers, 50 cool with a water spray to avoid container rupture.
The break down products resulting from high heat is irritating to the respiratory
tract and may cause breathing difficulty and pulmonary edema. Run off from
fire control of dilution with water may cause pollution or contamination of
building, grounds and equipment.

SECTION V-REACTIVITY DATA

Conditions contributing to instability: Avoid mixing with acidic material as evolution of Hydrogen
Sulfide may occur
Incompatibility: The LIQUID may decompose on exposure to bases.
The POWDER is corrosive to brass, copper, zinc and
aluminum.
Hazardous Decomposition Products: The product will decompose in extreme heat,

Conditions Contributing to Hazardous Polymerization: None Known
Section VI- Health Hazard Data

Principal routes of entry are: skin contact, eye contact or inhalation. Irritation may result from skin
or eye contact with either the LIQUID or the POWDER. No data has
been identified which address medical conditions that are generally
recognized as being aggravated by exposure to this product.

Carcinogenicity: NTP: Not listed IARC: Not listed OSHA: Not listed

Laboratory studies on Metam Sodium have shown some carcinogenic
effects in laboratory animals. /n vitro laboratory studies have shown
some evidence of mutagenicity, but there is no conclusive evidence in
vivo.

The United States Environmental Proiection Agency, in its May 21,
2004 Metam Sodium QOccupational and Residential Exposure
Assessment concluded;

“For the applications in commercial (i.e., sewer system) and
small scale agricultural settings (i.e., sprinkling can, hose
proportioner, potting soil, and tree replant scenarios), the
non-cancer and cancer risks related to metam sodium are
below HED’s level of concem at some level of protection for
most scenarios. There are no data available to assess non-
cancer and cancer risks to MITC for these application
techniques.”

SECTION VII- EMERGENCY PROCEDURES

Eye Contact: Flush eyes with water for at least 15 minutes and get medical attention if eye
irritation persists.
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Skin Contact: Immediately remove contaminated clothing and shoes and flush with plenty of
water to avoid skin irritation,

Inhalation: In confined spaces such as tanks and manholes: Remove to fresh air. If breathing
has stopped, start artificial respiration procedures and get medical attention
immediately.

Ingestion: Give several glasses of water. Do not induce vomiting. Get medical attention
immediately. These materials are not listed in accepted cancer registries, such as
NTP or LARC.

SECTION VIII- SPILLS, LEAKS, AND DISPOSAL PROCEDURES

Use appropriate safety equipment when dealing with spills and leaks. Add absorptive
granules, such as litter, and sweep up the absorbents.

Place in a waste disposal container for safe and legal disposal. Then clean area with a
minimum amount of water.

Waste Disposal Method:

For container disposal, triple rinse the containers and place rinse water into the
application equipment solution tank or sanitary sewer manhole. Puncture or cut container
in three places and dispose of container in a sanitary landfill. Ensure that all federal,
state and local regulations for disposal are followed. Do not hose spillage onto adjacent
planted areas, These herbicides may adversely affect desirable lawns, shrubs and trees.
Foam should be shoveled off planted areas immediately.

SECTION IX- SPECIAL HANDLING AND PROTECTION INFORMATION

Eye Protection: Avoid eye contact with this material. Use of face shield and
glasses or goggles is recommended.

Respiratory Protection: Avoid breathing vapor or mist. Use self contained breathing apparatus in confined
spaces, such approved pesticide respirator with pre-filter is useful to avoid mists or dust fumes. Examples
of NIOSH/MSHA respirators for this use are: * Wilson TC-23C-751, TC-23C-747, TC-23C-791 and TC-
23C-792
e North TC-23C-74/190
e  Easi-Care (3M) #73005 NSN 4240-01-246-5404
This equipment must be worn if a pungent sulfurous odor persists. Always read respirator
instruction booklet for your personal respirator before using.

Skin Protection: Avoid skin contact with this material for it can be a severe skin irritant
if not washed off. Use gauntlet-type unlined rubber gloves and long sleeved shirts.

Other: A large volume of water (10 gallons or more) should be
available to wash any spills off personnel.

SECTION X- SPECIAL PRECAUTIONS/STORAGE

e  Keep out of reach of children.

s Do not store near food or foodstuff.

s  The LIQUID portion of the product is toxic to fish.

e Keep children and pets out of storage and treatment area.
The information and statement on the material safety data sheet is believed to accurately refiect
the scientific evidence used in making the hazard determination, but is not to be construed as a
warranty or representation for which we assume legal responsibility.

e To extent product quality:

s  Avoid prolonged exposure to temperatures below 33 degrees F fo prevent package damage,

»  Avoid prolonged exposure to temperatures above 90 degrees F to prevent foam quality. Never
store near heat source or in direct sunlight.
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The information presented herein for consideration, while not guaranteed, is true and accurate to the
best of our knowledge. No warranty, or guaranty is expressed or implied regarding the accuracy or
reliability of such information and we shall not be liable for any loss or consequential damage arising
out of the use thereof.

Date Revised: 08-11-08



Material Safety Data Sheet

DICHLOBENIL
SANAFOAM VAPOROOTER COMPONENT 2

Section 1. Product and Company Identification |

Product Name: DICHLOBENIL, Sanafoam Vaporooter Component 2
Product Code: V-2-PWD-DICHL-001
Effective Date: August 11, 2008

Manufacturer Information: Douglas Products and Packaging Company
1550 East Old 210 Highway
Liberty, Missouri 64068
Information Phone: (816) 781-4250
Emergency Phone: Chemtrec (800) 424-9300

Section 2. Ingredients and Hazards Identification

Hazardous Components Occupational Exposure Limits
Component CAS Number OSHA PEIL. ACGIHTLY Weight Section
Percent 313
Dichlobenil * 1194-65-6 NE NE 50 Yes
Kaolin clay 1332-58-7 5 mg/m’ 2 mg/m’ 37 Yes
Balance is inert filler NA NE NE 13 No

This product contains the following EPCRA Section 313 chemicals subject to the reporting requirements of Section
313 of the Emergency Planning and Community Right-To-Know Act of 1986 (40 CFR 372).

* Note! This is the dry component of SANAFOAM VAPOROOTER® II and weighs 850.5 grams for each off
the two packages
The product is a combination pack of plastic bags of dry dichlobenil powder and liquid containers of Metam
sodium/IPA/foaming agent, This MSDS is for the dry powder. Please follow the directions on the label and wear
the proper personal protective equipment (PPE) see section 8.
Potential Acute Health Effects:
Eyes: Causes eye irritation
Skin: Not expected to cause irritation to the skin
Inhalation: Dust may cause respiratory irritation
Ingestion: Harmful il swallowed

[ Section 3, Hazard Identification

Irritant
‘The product is a dry Dichlobenil powder. This MSDS is for the dry powder. Please follow the directions on the
label and wear the proper personal protective equipment (PPE); see section 8.

B Section 4. First Aid Measures

Special instructions: If this marerial is spilled on a person, remove contaminated clothing and wash thoroughly with

soap and water.
Inhalation: If person has difficulty in breathing, remove to fresh air. If the person still has difficulty, seek medical

attention
Skin contact: Wash with soap and water if irritation persists, seek medical attention.
Eye contact: Immediately flush the eyes with copious amounts of water for at least 15 minutes, if irritation persists

seek medical attention

Douglas Products and Packaging Company
Page 1 of 4



Material Safety Data Sheet

DICHLOBENIL
SANAFOAM VAPOROOTER COMPONENT 2

Ingestion: Rinse mouth with water, do not induce vomiting; seek medical attention. Note this material has low
toxicity under normal conditions of handling and use

Section 5. Fire Fighting Measures

Suitable extinguishing media: Dry chemical, foam, carbon dioxide, or water spray.

Extinguishing media must not be used for safety reasons: None known

Special exposure hazards in fire: The material will form toxic and irritant vapors in a fire situation.

Special protective equipment for fire-fighters: Wear self-contained breathing apparatus and suitable protective
clothing for normal fire situations.

Other instructions: Containers can be kept cool by spraying with water spray.

Section 6. Accidental Release Measures

Personal precautions: Do not touch spilled material with bare hands; wear PPE cutlined in Section 8 of MSDS.
Environmental precautions: This product is toxic to fish or other aquatic life, consult appropriate regulatory body
for their specific regulations concerning Dichlobenil. Studies have shown that the maximum concentration of active
ingredient in treated water must not exceed 3 ppm.

Methods for cleaning up: Wear proper PPE outlined in Section 8. Do not wash into sewers or into any body of
water. If spill is dry sweep up and place in plastic container for disposal. Material may still be used as per label use
if dry.

Other instructions: If dry material is mixed with other materials dry or liquid, absorb with inert absorbent material
and consult with local, state or federal regulatory agencies for

Section 7. Handling and Storage

Handling: Avoid contact with skin or eyes, wear chemical resistant gloves and safety glasses or goggles.
Storage: Store in a dry, cool, frost-free ventilated area.

Specific use(s): The product is an herbicide, it used with the liquid component for the prevention of tree root re-
growth and entry into sanitary, septic and sewers following mechanical process.

Section 8. Exposure Control/Personal Protection

USA values: OSHA PEL ACGIH TLV
Kaolin clay 5.00 mg/m’ 5.00 mg/m®
Limit values in other countries:

Country Ingredient TWA (8 Hour)
Australia (NOHC) Kaolin 2.00 mg/m®
Canada Kaolin 0.05 mg/m®
UK Kaolin 2.00 mg/m®

Occupational exposure controls: Good ventilation is required.

Respiratory protection: Wear a dust/mist filtering respirator (NIOSH)

Hand protection: Wear chemical-resistant gloves

Eye protection: Wear safety glasses or goggles.

Skin protection: Wear long sleeves, long pants, and rubber boots.

Environmental exposure controls: Do not apply directly to lakes, ponds or streams.

Section 9. Physical and Chemical Properties

General information: The product is a tan powder with aromatic oder.

Important health, safety and environmental information. Wear specified PPE as outlined in section 8 and on the
label. Process requires specialized application equipment operated by trained staff. Avoid mixing with acidic
material as hydrogen sulfide gas may occur.

Physical State Dry powder Specific Gravity (H,O=1) | ND
pH NA Solubility Powder disperses (14.6
mg/L @ 68 °F (20 °C)

Douglas Products and Packaging Company
Page 2 of 4




Material Safety Data Sheet

DICHLOBENIL
SANAFOAM VAPOROOTER COMPONENT 2

[ Freezing Point | NA { Boiling Point [ NA ]

| Section 10. Stability and Reactivity |
Conditions to avoid: Avoid extreme heat
Materials to aveid: Avoid strong oxidizers.
Hazardous decomposition products: Oxides of chlorine and nitrogen
Hazardous Polymerization: Will not occur

Section 11. Toxicological Information

Acute toxicity: Dichlobenil Dermal (rabbit) LDsg = or >2000 mg/kg

Dichlobenil Oral (rat) LDsp = 2 gfkg

Dichlobenil Inhalation (rat})L.Csy =0.25 mg/]
This product is both an acute and chronic hazard.
Empirical data on effects on humans: Routes of entry, contact, inhalation and ingestion.
Other information on health effects: May irritate the eyes, skin irritation, and respiratory irritation and may be
harmful.

Section 12. Ecological Information
THIS PRODUCT CAN CAUSE POLLUTION IN THE ENVIRONMENT AND BE MODERATELY TOXIC
TO AQUATIC ORGANISMS.
Other adverse elfects: Known herbicide.

| Section 13. Disposal Considerations |
Pesticide disposal: 1f wastes are produced dispose accerding to local state, provineial or federal regulations. Triple
rinse the baps before disposal into land fill.

| Section 14. Transport Information l
Transport clags: Not regulated by highway or rail.
Sea transport: Not regulated.
Air transport: Do not ship by air unless packaging meets IATA/ICAO requirements.

Section 15. Regulatory Information ]
The EPA waming is “CAUTION”
Dichlobenil is listed the label
R phrases: R52, R20/21/22
S phrases: 52, 513, and S20/21

EPCRA 311/312 Categories: Immediate (Acute) Health Effects: Yes

Delayed (Chronic) Health Effects: Yes
Fire Hazard: No
Sudden Release of Pressure No
Reactivity: No

Right to know classification: Kaolin clay is listed in CA, PA, MN, MA, MI, FL and NJ.
TSCA: None
Reportable Quantity (RQ): None
Prop. 65: Kaolin clay (cancer)
WHMIS: Class D2 (Skin or eye irritant)\
Kaolin ciay is listed in chemical inventories in: AICS, ECL, EEC, ENCS, EU, Israel, MAC, MAK, MITI, PICCS,
SWISS, Taiwan, USA and UK

Abbreviations:

AICS Australian Inventory of Chemical Substances

Douglas Products and Packaging Company
Page 3 of 4



Material Safety Data Sheet

DICHLOBENIL
SANAFOAM VAPOROOTER COMPONENT 2

CAS# Chemical Abstract Service Number

°C Celsius temperature scale

°F Fahrenheit temperature scale

ECL Korean Existing Chemicals List

EEC European Economic Commission

ENCS Japanese Existing and New Chemical List

EINECS # European Inventory of Existing Chemical Substances Number

EU European Union

(Israel) 2001 proposed list of chemical substances to be regulated under Israel
Hazardous Substances Law and Regulations List

MAC Netherlands

MAK Germany

MITI Ministry of Inlemational trade and Industry

NA Not applicable

PEL Permissible Exposure Limit

PICCS Philippines Inventory of Chemicals and Chemical Substances

PPE Personal Protective Equipment

Prop. Proprietary

NA Not applicable

ND Not determined

STEL Short Term Exposure Limit

SWISS Giftliste 1

SWISS Inventory of Notified New Substances

TLV Threshold Limit Value

TSCA Toxic Substance Control Act

TWA Time Weighted Average

(Taiwan) List of Toxic Chemical Substances regulated under Taiwan Toxic Chemical
Substances Control Act of 1086

USA United States of America

UK United Kingdom

Section 16. Other Information

Hazardous Material Information (HMIS) National Fire Protection Association (NFPA)
Health 1 1 Health
Fire 1 1 Fire
Reactivity 0 0 Instability
Personal Protection J NA
Health 4 Deadly 3 Extreme Danger 2 Dangerous 1 Slight hazard 0 No hazard
Fire 4 <73°C 3 <100°C 2 <200°C 1 >200°C 0 Will not bum

Reactivity/Instability 4 — May detonate 3 Explosive 2 Unstable 1 Nonmally stable 0 Stable

Disclaimer:

The information ts furnished without warranty, representation, inducernent, or license of any kind, except that it is aceuraie to the best of Douglas
Products and Packaging, Inc.’s knowledge. Because use conditions and spplicable laws may differ from one location 10 another and may change
wilh time, Recipient is responsible for determining whether Lhe information is appropriate for recipient’s use. Since Douglas Products and
Packaging, Inc. has no control over how this information may be ultimately used, all liabilily is expressly disclaimed and Douglas Products and
Packaging, Inc. assume no liability.

Douglas Products and Packaging Company
Page 4 of 4
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Material Safety Data Sheet
AEC-2(M3LF)

I

Section 1. Product and Company Identification

|

Product Name: AEC-3(M3LF)

Product Code: V-F-AEC-AECSU-02X02G, V-F-AEC-AECSU-06X01G, V-F-AEC-AECSU-10X02L
Effective Date: October 3,

Manufacturer Information:

2008

1550 East Old 210 Highway
Liberty, Missouri 64068

Information Phone: (816) 781-4250

Douglas Products and Packaging Company

Emergency Phone: Chemtrec (800) 424-9300

Section 2. Ingredients and Hazards [dentification

Hazardous Components Occupational Exposure Limits
Component CAS Number OSHA PEL ACGIHTLY Weight Section
Percent 313
Proprietary Blend* Various numbers ND ND > 98 No
Isapropyl Alcohol 67-63-0 980 mg/m” 980 mg/m’ > 2 No

This product contains the following EPCRA Section 313 chemicals subject to the reporting requirements of Section
313 of the Emergency Planning and Community Right-To-Know Act of 1986 (40 CFR 372).

* Proprietary blend of alkyl sulfates, salts of alkyl and di-akyl 2,5 diketotetrahydrofuren, alkyl aryl sulfate, alkyl
ethoxylate, faity solid diethanolamides, glycol and isopropanel. Contains 2% w/w of isopropanol.

Eyes: Causes eye irritation

Skin: May cause irritation to the skin

Inhalation: Vapors may cause respiratory irritation

Ingestion: Get medical attention immediately.

Section 3. Hazard Edentification

The primary routes of entry are inhalation and ingestion.

Immediate Health Effects:

Eye Contact: May causes severe irritation, redness and blurred vision.
Skin: Contact with the skin may cause irritation.

Ingestion: May cause flushing, headache, dizziness, nausea and vomiting.

Inhalation: The vapor or fumes from this product may cause respiratory irritation.
Delayed or other Health Effects: Person with pre-existing skin and respiratory problems.
Target Organs: None determined.

Section 4. First Aid Measures

Eye Contact: Flush eyes with water immediately while holding eyelids open. Remove contacts, if worn, after initial

flushing and continue flushing for at least 15 minutes. Seek medical attention if itritation persists.
Skin Contact: Use soap and water to remove from the skin, remove contaminated clothing, clean thoroughly before

reuse.

Inhalation: Move to fresh air. If not breathing, give rescue breathing. 11 breathing is difficult give oxygen. Seek
medical attention if breathing is still difficult.

Ingestion; If swallowed, get medical attention immediately. DO NOT INDUCE VOMITING. Never give anything

by mouth to an unconscious person.

Douglas Products and Packaging Company

Page 1 of 4




Material Safety Data Sheet

AEC-2(M3LF)

Section 5. Fire Fighting Measures

]

Flash Point: 130 °F

Flammability Limits: NE

Fire Fighting Media: Dry chemical, carbon dioxide, and water spray.

Special Fire Fighting Procedures: First responders need to wear full-bunker gear with SCBA, never enter a confined
space unless fully protected with proper personal protective equipment (PPE).

Section 6. Accidental Release Measures

Clean-up Procedures: Wear proper PPE. Stop the source of the release if you are not pul at risk, Use non-
combustible absorbent material to absorb the spill, use non-sparking tools to consider proper disposal.
Spills and Leaks: Dispose in accordance to local, state or federal regulations.

Section 7. Handling and Storage

Handling: Do not get into eyes. Do not taste or swallow. Wash thoroughly after handling.
Storage: Store in original labeled container. Keep in cool and dry areas. Make sure that the containers do not
pressurize due to extreme heat.

Section 8. Exposure Control/Personal Protection

Introductory Remarks: Consider the polential hazards of this product outlined in section 3. Use process exposures
such as local exhaust ventilation, to control over exposure to airbome levels above recommended exposure limits.
Personal Protection:

Eyes: Wear safety goggles or safety glasses to prevent eye contact,

Body: Long sleeve shirts, long pants, socks, rubber boots and chemical resistant gloves.

Hands: Chemical resistant gloves

Respiratory: Wear an approved respirator that provides protection from this product if the airborne concentrations
exceed the recommended exposure limits.

Other: Keep out reach of children.

Section 9. Physica) and Chemical Properties ]
Odor Mild alcohol Vapor Pressure 33 torr (@ 20 °F
Color Yellow Vapor Density(air=1) 2.1
Physical State Liquid Specific Gravity (H,0=1) | 1.054 @ 20 °F
pH 7.1-78 Sclubility Complete n walter
Evaporation 1.7 Boiling Point > 100 °F
rate(water=1)

Section 10. Stability and Reactivity

Chemical Stability: Considered stable under normal ambient temperatures.
Hazardous Decomposition: At elevated temperatures one can get aldehydes. If complete combustions oxides of

carbon.

Hazardous Polymerization: Will not occur

Incompatibility~ Materials to Avoid: May react with strong oxidizing agents, such as chlorates, nitrates or

peroxides.

Douglas Products and Packaging Company

Page 2 of 4



Material Safety Data Sheet
AEC-2(M3LF)

Section 11. Toxicological Information |

Acute Eye Irritation: May be irmitating

Acute Skin Irritation: Chronic exposure may be irritating

Acute Dermal Toxicity: Not expected to be toxic through the skin,

Acute Inhalation Toxicity: Not determined, expected to be an irritant to the respiratory system.

Carcinogenic Effects: None

Existing Medical Conditions Aggravated by Exposure: Exposure to inhalation, may cause respiratory problems
and depression of central nervous system.

Section 12. Ecological Information

Ecotoxicity: The toxicity of this product has not been determined to aquatic organisms; this material should be kept
out sewers, drainage systems and all bodies of water.
Environmental Fate: This product should be expected to be readily bio-degradable.

[ Section 13. Disposal Considerations ]

Waste Disposal Method: What ever cannot be saved for recovery or recycling should be managed by the local,
state or Federal Regulations.

Container Handling and Disposal: All containers should be triple rinsed and disposed of according to local, state
and Federal regulations.

Section 14. Transport Information

D.O.T. Classification: Not regulated by US DOT
Shipping Name: AEC-2(M3LF)

Technical Shipping Name: None

UNFIC: None

ID Number: None

Packaging Group: None

Labels: No US DOT Labels

Section 15. Regulatory Information |
EPCRA 311/312 Categories: lmmediate (Acute) Health Effects: Yes
Delayed (Chronic) Health Effects: Yes
Fire Hazard: Yes
Sudden Release of Pressure No
Reactivity: No

Right to know classification: Iscpropyl alcohol is listed in CA, PA, MN, MA, MI, FL and NI.

TSCA: Propylene glycol, ethanol

Reportable Quantity (RQ): None

Prop. 65: Not listed

WHMIS: Class D2, B (Skin or eye irritant)

Isopropyl alcohol is listed in chemical inventories in: ACIS, ECL, EEC, ENCS, EU, Israel, MAC, MAK, MITI,
PICCS, SWISS, Taiwan, USA and UK

Abbreviations:
AICS Australian Inventory of Chemical Substances
CAS# Chemical Abstract Service Number

Douglas Products and Packaging Company
Page 3 of 4



Material Safety Data Sheet
AEC-2(M3LF)

°C Celsius temperature scale

°F Fahrenheit temperature scale

ECL Korean Existing Chemicals List

EEC European Economic Commission

ENCS Japanese Existing and New Chemical List

EINECS # European Inventory of Existing Chemical Substances Number

EU European Union

(Israel} 2001 proposed list of chemical substances (o be regulated under Israel
Hazardous Substances Law and Regulations List

MAC Netherlands

MAK Germany

MITI Ministry of International trade and Industry

NA Not applicable

PEL Permissible Exposure Limit

PICCS Philippines Inventory of Chemicals and Chemical Substances

PPE Personal Protective Equipment

Prop. Proprietary

NA Not applicable

ND Not determined

STEL Short Term Exposure Limit

SWISS Giftliste 1

SWISS Inventory of Notified New Substances

TLV Threshold Limit Value

TSCA Toxic Substance Control Act

TWA Time Weighted Average

(Taiwan) List of Toxic Chemical Substances regulated under Taiwan Toxic Chemical
Substances Control Act of 1086

USA United States of America

UK United Kingdom

Section 16. Other Information

Hazardous Material Information (HMIS) National Fire Protection Association (NFPA)
Health 3 3 Health
Fire 2 2 Fire
Reactivily 0 0 Instability
Personal Protection J NA
Health 4 Deadly 3 Extreme Danger 2 Dangerous 1 Slight hazard 0 No hazard
Fire 4 <73°C 3 <100°C 2 <200°C 1 =>200°C 0 Will not bum

Reactivity/Instability 4 — May detonate 3 Explosive 2 Unstable 1 Normally stable 0 Stable

Disclaimer:

The information is furnished withoul warranty, representation, intlucement, or license of any kind, except that it is accurate to the best of Douglas
Products and Packaging Company knowledge. Because use conditions and applicable laws may differ from one location to another and may
change with time, Recipient s responsible for determining whether the information is appropnate for recipient’s use. Since Douglas Products and
Packaging hes no control over how this information may be ultmately used, all liability 1s expressly disclaimed and Douglas Products and
Packaging Company assume no liability.

Douglas Products and Packaging Company
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Nitrification Inhibition Analysis
For Sanafoam Vaporooter 11

Summary Report

Introduction

Nitrification is the biological oxidation of ammonia with oxygen into nitrite followed with the
oxidation of these nitrites into nitrates. Nitrification plays an important role in the removal of
nitrogen from municipal wastewater. Nitrification is a two-step aerobic process, each step
facilitated by a different type of bacteria. The oxidation of ammonia (NH;) to nitrite (NO; ) is
most often facilitated by Nitrosomonas spp. (nitroso = ammonium). Nitrite oxidation to nitrate
(NO;"), though traditionally believed to be facilitated by Nitrobacter spp. (nitro=nitrite), is

now known to be facilitated in the environment almost exclusively by Nifrospira spp.

Denitrification requires anoxic conditions to encourage the appropriate biological
communities to form. It is facilitated by a wide diversity of bacteria. Sand filters, lagooning
and reed beds can all be used to reduce nitrogen, but the activated sludge process (if designed
well) can do the job the most easily. Since denitrification is the reduction of nitrate to nitrogen
gas, an electron donor is needed. This can be, depending on the wastewater, organic matter,

sulfide, or an added donor like methanol.

Wastewater treatment plants which nitrify are generally very concerned about any industrial
waste which may detrimentally inhibit nitrification. Douglas Products & Packaging, a
distributor of the Sanafoam Vaporooter Il product, wishes to apply this product within the
Hampton Roads Sanitation District (HRSD) in Virginia. HRSD has requested that a test of
Vaporooter II (primary active ingredient is metam sodium) be completed to ensure that there

will be no detrimental effect on their wastewater treatment processes.

Vaporooter is a combination of herbicides that are placed in sewer lines as foam for the
purpose of eliminating roots and preventing further destruction of sewer pipe caused by live
tree roots. Only roots within the pipe and a very short distance outside the pipe are affected.

Trees and shrubs immediately above the ground are not harmed. Vaporooter is composed of



1) an herbicide which penetrates root cell walls, bursts them and causes the root to die and
decay, 2) a root growth inhibitor that attaches to surface-active organic material to inhibit
further root cell division or growth for approximately three years,

3) a surfactant blend which strips away grease and slime from the roots permitting penetration
of the formulation into the root mass, and 4) a foaming agent which provides a durable, fine-
textured "vehicle" to carry Vaporooter into maximum contact with all roots and pipe surfaces

(from product website: http://www.douglasproducts.com).

HRSD has developed a specific laboratory protocol for nitrification inhibition studies as well
as a specific modification of this protocol for testing of metam sodium based products
(Appendix A). This report details the results of testing of the Sanafoam Vaporooter 11
product.

Methods

Treatment Plant Test Material

The nitrification inhibition test protocol specifies that the HRSD’s VIP or Nansemond plant
mixed liquor be utilized as a source of nitrifying biomass. Because the mixed liquor and raw
water influent for the tests must be collected and used the same day as the test, this would
preclude using HRSD material as shipping would require at least one day. HRSD allows the
use of substitute material as long as it generally conforms to the following operational
characteristics of the HRSD raw water influent: BOD of 200-250 ppm, COD of 500-600
ppm, TSS of 125-175 ppm, ammonia of 20-30 ppm and industrial loading of less than 20%
{Matt Cox, HRSD, personal communication). Based on these parameters, it was suggested
that the Traverse City Wastewater Treatment Plant, located within 3 miles of the GLEC
laboratory, would be a viable alternative. The Traverse City WWTP is a nitrifying treatment
plant with the following raw water influent characteristics (12 month average): BOD of 280
ppm, TSS of 248 ppm, ammonia of 27.9 ppm, and minimal industrial loading. Traverse City
does not monitor for COD. A comparison of the HRSD and Traverse City WWTP (TC
WWTP) indicates that the TC WWTP has approximately 15% higher BOD and 40% higher
TSS. Conversations with HRSD indicated that the tests could utilize TC WWTP raw water

influent diluted approximately 20% with deionized water, and use the undiluted mixed liquor



(Matt Cox, HRSD, personal communication). COD concentrations were measured by GLEC
on Traverse City raw water influent diluted 20% with deionized water (as per test protocol)

and concentrations ranged from 175 — 200 ppm.

Raw water influent from the TC WWTP was sampled hourly and composited into a 50 liter
container. Five liters of influent water was then drawn from this influent composite for use in
each days test. The use of a composite influent sample reduced the variability inherent in the
raw influent stream from day to day. Eight liters of mixed liquor sample was collected from
an aeration basin at the TC WWTP, and this was considered representative based on the
expertise of the WWTP operators. These samples were utilized in the analysis described

below.

Vaporooter Treatment Levels

HRSD’s treatment protocol requires that specific target concentrations of the product are
utilized. HRSD states the primary target concentration to be the largest volume of product to
be used in any single application project (per day and in units of gallons) divided by 300,000
gallons (lowest hourly flow expected at any HRSD plant at any time of day). This is referred
to as target concentration “X”. Each nitrification inhibition test was required to be run at a
minimum 0.5X, X and 2X concentrations. At the request of Douglas Products, GLEC also
ran test concentrations of 0.25X and 0.125 X in addition to the other three. For the purposes
of this project, all concentrations were calculated on the basis of complete Vaporooter
product, not based on the 30% active ingredient. Discussions with Douglas Products
indicated that the maximum amount of Vaporooter applied for any single project, for a day, is
approximately 15 gallons. Therefore, given the total Vaporooter maximum product volume
and the lowest treatment plant flow rate, that would equate to a concentration of 50 ppm total
product (concentration X). The concentrations used for these nitrification inhibition tests are:

2X (100 ppm), X (50 ppm), 0.5X (25 ppm), 0.25X (12.5 ppm) and 0.125X (6.25 ppm).

Nitrification Inhibition Protocol

Approximately eight liters of TC WTTP mixed liquor and five liters of composite raw water

influent were collected in a five gallon plastic container with a sealable lid and transported to



the GLEC laboratory. The mixed liquor was allowed to settle for 20 minutes and the liquid
was carefully decanted off the top. The solids were immediately aerated afier settling in order
to bring the dissolved oxygen (D.0.) to a level between 2.0 and 4.0 mg/L. Samples of the
aerated solids were collected and submitted for analysis of TSS. During aeration, the specific
ammonia electrode (Orion Model 9512 electrode, Orion Model 811 millivolt/pH meter) were
calibrated using standard GLEC SOPs. Stock solutions of Vaporooter II in deionized water
were made for each day's test, such that the target concentrations (6.25, 12.5, 25, 50, and 100
ppm) were achieved in the final treatment volumes. This consisted of adding the appropriate
Vaporooter stock solution to raw influent to reach a volume of 225 mL. The final
experimental volumes consisted of 50 mL of aerated mixed liquor solids in a beaker, along
with 225 mL of treatment. Three replicate beakers were prepared for each of the five
treatment levels. Samples of the raw influent control and treatment concentration X were
collected prior to the start of the test run, and afier the conclusion of the test for analysis of
cynanide (CN). In addition, random treatment samples were collected and analyzed for
ammonia by EPA Method 350.2 to compare to the concentrations measured by the Orion

ammonia probe.

Immediately after the addition of the treatment concentrations, an aliquot in each of the
beakers and the control was removed and starting concenirations of ammonia were measured.
The beakers were placed on a shaker table with individual aeration lines for each beaker. This
helped to maintain the D.O. between 2.0 and 4.0 mg/L and to keep the solutions well mixed.
The time at which each treatment was added to its respective test beaker was recorded. D.O.
was monitored during the test period to ensure that the samples were maintained within the

desired D.O. range.

The concentration of ammonia was measured in one of the control beakers after two hours to
determine if approximately 50% of the starting ammonia concentration had been consumed.
The rate of ammonia consumption was calculated and if 50 % had not been consumed, an
estimate of the additional test time required for 50% consumption was then calculated. The
test was terminated when approximately 50% ammonia in the controls was consumed.

Ammonia concentrations were measured in all replicates of each concentration, and the test



time noted. An ammonia consumption rate was calculated for each treatment, and compared
to controls to determine if any inhibition of nitrification was present. The observed ammonia
consumption readings for each test concentration and companion control was plotted using
Axum 6.0 (Mathsoft Corp.) as a basic line plot. Data were expressed as ammonia

consumption per hour (mg/L/hr).

Initial nitrification inhibition tests did always show any appreciable ammonia consumption.
The Orion ammonia electrode may experience interference from constituents within the test
solution. For example, the Orion probe cannot differentiate between monomethylamine
(MMA) and ammonia. Because monomethylamine will not nitrify and it is difficult to break
down, it was important to determine if the Vaporooter product itself would be a source of
MMA or any other source of interference which could potentially bias the ammonia readings.
In addition, the surfactants used in the Vaporooter product may also confuse the numbers
slightly since they may be made from ammonium salts. An assessment was conducted using
the Vaporooter II product at all test concentrations. Deionized water (as a replacement for the
influent/mixed liquor) was combined with Vaporooter to achieve the target test
concentrations. The ammonia concentration was measured at each of these concentrations,
and again after two hours duration to determine if the Vaporooter product itself contributes to

the measured ammonia concentration.

Results

Table 1 shows the ammonia consumption rate data as calculated for each test run. There is
variability between the test events, as would be expected from differences in both the raw
influent and the mixed liquor. In general, it appears that the 0.5X, X and 2X concentrations
(25, 50 and 100 ppm Vaporooter II) depress the nitrification process at the TC WWTP, across
all five test events. The degree of inhibition differs from each test. A graphical

representation of the tests is shown in Figures 1 through 5).

The determination of whether Vaporooter product itself is a source of interference with the
ammonia probe does not indicate any specific problem. The data (Table 2) show a low

background concentration which is consistent across all treatment levels. In addition,



analytical measurements of arnmonia concentrations taken to compare to the Orion ammonia
probe with the accepted laboratory determination of ammonia are tabulated in Table 3. In
general, the measured concentrations between the probe and analytical tests were very
consistent and demonstrated less than 10% difference. Cyanide was not detected in the

influent controls or the “X” concentration at the beginning or ends of the test runs (Table 4).

Discussion

The goal of wastewater treatment is the removal of contaminants from the water in order to
decrease the possibility of detrimental impacts on humans and the rest of the ecosystem. The
term "contaminant" is used here to refer to an undesirable constituent in the water or
wastewater that may directly or indirectly affect human or environmental health. Many
contaminants, including a wide variety of organic compounds and metals, are toxic to humans
and other organisms. Other types of contaminants are not toxic, but nevertheless pose an
indirect threat to our well-being. For example, loading of nutrients (e.g., nitrogen and
phosphorus) to waterways can result in excessive growth of algae and unwanted vegetation,

diminishing the recreational, economic and aesthetic values of lakes, bays and streams.

Nitrogen is found in domestic wastewater mostly in the form of ammonia and organic
nitrogen. These can be converted to nitrate nitrogen by bacteria, if the wastewater treatment
plant is designed to provide enough oxygen and a long enough "sludge age" to develop these
slow-growing types of organisms. The nitrate which is preduced may be discharged; it is still
usable as a plant nutrient, but it is much less toxic than amtmonia. If more complete removal
of nitrogen is required, a biological process can be set up which reduces the nitrate to nitrogen
gas. Wastewater treatment plants which are optimized to remove ammonia, and perhaps
subsequently remove the nitrate as well are cautious about potential industrial waste

discharges which may inhibit the nitrification process.

The results for these nitrification inhibition trials do indicate there is a potential threshold for
an observed effect. This threshold is somewhere near 25 ppm total Vaporooter product

(approximately 7.5 ppm metam sodium, 30% active ingredient). At concentrations below 25



ppm Vaporooter product (in these tests, 12.5 ppm and below), there appears to be very little
impact on ammonia consumption. It should be noted that the threshold concentration of 25
ppm does not eliminate nitrification, but is an approximate product level at which an observed
effect is more distinct (see Figures 1-5). This threshold is also based on a worst-case scenario
of the lowest hourly flow at the smallest HRSD facility combined with the largest daily
amount of Vaporooter likely to be applied. In practice, it would be unlikely that the entire
amount of Vaporooter product would impact any treatment plant in a single hourly event, due
to the specific characteristics of the Vaporooter “foam” delivery system which helps retain
much of the active ingredient at the application site (Justin Fearn, Douglas Products, personal
communication). Additionally, there was not any detectable cyanide produced from the
metam sodium active ingredient in these tests, either in the controls or “X” concentration, and

thus this was not considered a significant problem.



Table 1. Data from the Nitrification Inhibition tests for HRSD using raw influent and mixed
liquor from the Traverse City Wastewater Treatment Plant, Traverse City, Michigan. Values
shown for each concentration are ammonia concentration (mg/L). Rate is expressed mg NHj
consumed/L/Hr. Start and End ammonia concentrations are mean of three replicates.

Ammonia (mg/L)

Test 1 | Control | 0.125X | 0.25X | 0.5X X 2X | Test Duration

Start 20,69 | 22.19 | 24.10 | 26.13 | 25.04 | 21.75 3.5 hrs

End 10.26 13.90 | 1598 | 20.91 | 20.39 | 18.39

Rate 2.98 2.37 232 | 1.49 | 1.33 | 0.96

Test 2 | Contrel | 0.125X | 0.25X | 0.5X X 2X | Test Duration

Start 19.39 21.02 | 22.25 | 25.16 | 26.37 | 28.87 5.0 hrs

End 10.62 17.72 | 18.63 | 22.46 | 24.86 | 26.94

Rate 1.75 0.66 072 | 0.54 | 0.30 | 0.39

Test-3 | Control | 0.125X | 0.25X | D.5X X IX | Test Doration

Start 22.26 22,50 | 2234 22901 22.89 | 23.21 2.25 hrs

End 11.53 12.62 | 12.89 | 14.37 | 15.98 [ 15.91

Rate 4.77 4.39 420 | 3.79 | 3.07 | 3.24

Test 4 | Control | 0.125X | 0.25X | 0.5X X 2X | Test Duration

Start 22.30 23.00 | 2444 | 22.01 | 24.16 | 24.21 3.0 hrs

End 11.32 11.81 | 1541 | 14.83 | 14.00 | 18.24

Rate 3.66 3.73 3.01 | 239 | 3.40 } 199

Test5 | Control | 0.125X | 0.25X | 0.5X X 2X | Test Duration

Start 21.97 21.67 | 2250 | 23.52 | 23.98 | 24.23 3.5 hrs

End 11.02 11.57 | 13.02 | 18.56 | 19.33 | 20.34

Rate 3.13 2.89 271 | 142 | 133 | 111




Table 2. Ammonia data (mg/L) from Vaporooter II test to determine if the test product
produces a background ammonia reading using the Orion Model 9512 Ammonia electrode.
Test was run as a companion, set up normally using raw water influent and mixed liquor
compared to only deionized water. The average measured ammonia background
concentration using the ammonia probe calibration blank from each of the five test runs
(Table 1) is shown for comparison.

Ammonia (mg/L)

Control | 0.125X | 0.25X 0.5X. X 2X

Normal Test | 21.61 21.70 22.19 22.96 23.38 23.55
Set-Up |

DI Water 0.17 0.21 0.23 0.19 0.18 0.22
Only

Test Blank Average 0.22

(5 Tests)
|

Table 3. Comparison of ammonia concentrations as measured by the Orion Model 9512
Ammonia electrode and by EPA Method 350.2. Concentrations expressed in mg/L. Start and
End indicate when sample was taken during the test run.

Ammonia (mg/L)
Test Orion 9512 | EPA Method | % Difference

Concentration Probe 350.2
Control (Start) 21.6 22.6 4.4
Control (End) 13.1 14.3 8.4
0.125 X (End) 14.4 15.2 5.3
0.25X (End) 14.9 16.2 8.0
0.5X (End) 15.6 159 1.9
X {End) 17.0 18.5 8.1
27X (End) 17.8 18.3 2.7




Table 4. Measured concentrations of cyanide (CN) in controls and concentration X at start
and end of each test.*

Test Test | Test Test
Concentration 1 2 3
Control (Start) ND** ND ND
Control (End) ND ND ND
X  (Start) ND ND ND
X (End) ND ND ND

* Cyanide analysis not done on Test 4 and 5 due to Non Detects on Tests 1 through 3.
**ND = Not Detected. Limit of Detection = 0.005 mg/L

10



Figure 1. Ammonia consumption rate (mg NH3/L/Hr) for Test #1. Concentration “X” is
based on the maximum Vaporooter I product usage and lowest hourly flow rate at any HRSD
treatment plant.
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Figure 2. Ammonia consumption rate (mg NHa/L/Hr) for Test #2. Concentration “X” is
based on the maximum Vaporooter I1 product usage and lowest hourly flow rate at any HRSD
treatment plant.
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Figure 3. Ammonia consumption rate (mg NH;/L/Hr) for Test #3. Concentration “X” is
based on the maximum Vaporooter II product usage and lowest hourly flow rate at any HRSD
treatment plant.
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Figure 4. Ammonia consumption rate (mg NHa/L/Hr) for Test #4. Concentration “X” is
based on the maximum Vaporooter Il product usage and lowest hourly flow rate at any HRSD
treatment plant.
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Figure 5. Ammonia consumption rate (mg NH;/L/Hr) for Test #5. Concentration “X is
based on the maximum Vaporooter II product usage and lowest hourly flow rate at any HRSD
treatment plant.
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APPENDIX A
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NITRIFICATION INHIBITION STUDY

This test can be used to determine the potential of industrial waste
discharges and/or internal POTW process streams to inhibit nitrification. Two
control waters have been referenced; each is specific to the study
objectives. Control #1 represents the raw influent of a facility which is
unaffected by its constituents and is different than that of the plant in
question, which is presumably already affected. Control #1 is necessary
if toxicity is suspected in the service area of a facility (due to toxicity in
the raw influent of the plant in question). Control #2 represents the raw
influent of the facility in question if that influent is known to be non-
toxic. Control #2 is necessary if toxicity is suspected of an internal
process stream within the plant. Control #] should be selected carefully
from a facility with a service area similar to that of the plant experiencing
problems or projected to experience problems.mThe influent from an
affected plant can not be used to study industrial waste discharges
because that waste already affects the influent of that plant. If the
problem has not been determined to be service area or plant- specific, the
first step of the study should be to compare Control #] to Control #2 in
terms of ammonia conversion rates. Significant differences in the rates
will determine if the problem is within the plant or service area. ltisa
good idea to run both controls at all times to determine baseline responses
for each. These baselines can then be used as a reference point for
changes which may be implemented either in the service area or in the
plant, or both.

The critical steps in this test which influence variability and

interpretation of results are the assigning of representative aliquots ofsolids
and sample to each test chamber and the recording of time at

initial and final ammonia measurements. The utility of this test is
maximized when intra- treatment variability is minimized. Questions can

be addressed to Jim Pletl, Environmental Scientist, Hampton Roads
Sanitation District, 757- 460- 4246.

Collect 2.5-5 liters of mixed liquor and allow to settle. The mixed liquor
tested should be obtained from a facility which currently does not suffer
from inhibition of nitrification. TSS of mixed liquor should be 2-3000

mg/l and TVSS should be 65- 75%. Final settling volume of the 2.5-35 liter
collection should be approximately 1.0 liter. This will be encugh to test 4
samples. Allow at least 10 minutes for settling. Prepare ammonia probe and
meter for operation. Fresh, untested mixed liquor should be used each day.

Bring control water(s) to room temperature, depending of study
objectives.
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Decant off liquid from mixed liquor sample. Acrate solids ASAP after
settling, bringing DO to 2.0- 4.0 mg/l.

Prepare a 1000 ppm NH3 standard with 3.147 g anhydrous NH4Cl in a
one liter volumetric flask. Use DI water for dilution.

Bring samples to room temperature.

Measure ammonia in all samples, including controls. You will need to
calibrate ammonia probe at 10 mg/l and 50 mg/l, therefore prepare
standards for these concentrations from the 1000 mg/l standard
prepared above. Prepare the ammonia probe standards as follows using
DI water every Monday:

Standard m] 1000 mg/]l std/liter
10 mg/l 10 ml
50 mg/l 50 ml

Label 3 500- ml beakers for each control and sample. Label each of the
three beakers for each treatment as "a", "b", and "c¢". Three replicates per
treatment are required, at a minimum, to address intra- treatment
variability.

Pour exactly 50 mls of solids into each beaker, being sure that the solids
are well mixed while aliquots are drawn, measuring with a graduated
cylinder. Pour 100 mls of well- mixed solids into a TSS sample bottle and
submit for analysis of TSS and TVSS. Date sample and label
appropriately. (Note: Use larger proportionate volumes of solids and
sample to get more reproducible results, if available. Volumes of 100-
200 mls of solids and 450- 900 mls of sample are preferable, but
reproducing the ratio of sample to solids existing full-scale is very
important.)

Normalize ammonia concentrations in all samples and controls as
follows. This example only shows one industrial waste sample, but the
approach can be used on any number of industrial waste and/or

process stream samples (control water used is study objective and sample
specific). This approach will insure that the ammonia levels between
controls and treatments will be similar. Significantly different ammonia
levels between treatments may result in different ammonia uptake rates
by mixed liquor independent of treatment(s) being tested, which will
confound the study results. This example only assumes that I-liter of

each control and samples are being prepared, the ammonia adjustments
will vary for the controls if more control water is required.



C

Treatment B ml 1000 ppm NH3 ml DI

ind.wst. ind. wst. NH3  highest B- ind.wst. B highest C -ind. wst.C
Cntrl #2 Cntrl #2 NH3  highest B- Cntrl #2 B highest C - Cntrl #2C
Cntrl #1 Cntrl #1 NH3  highest B- Cntrl #1 B highest C - Cntrl#1 C

For example, if ind. wst. sample = 30 mg/I total NH3, Cntrl #2 = 25 mg/I
total NH3 and Cntrl #1 = 20 mg/] total

NH3: C
Treatment B ml 1000 ppm NH3 ml DI
ind. wst. 30 30-30=10 10-0=10
Cntrl #2 25 30-25=35 10 - 5=35
Cntrl #1 20 30-20= 10 10 - 10=10

The final ammonia concentration in all samples for this example should
be 30 mg/l NH3/(1.0 + .015 1) = 29.6 mg/l NH3. Remember that the
calculations are based on the highest "B"and "C" achieved, regardless of
sample identification. Each sample should be adjusted to 25-30 mg/l
total ammonia if initial concentrations of all samples are relatively low.
This will facilitate measurable differences in controls and treatments,
which is required to calculate conversion rates and to determine
differences between controls and treatments. However it is also
important that the concentrations be similar between all samples, even if
all concentrations are raised to some arbitrary level.

10. Normalization of pH between controls may be necessary if they differ
significantly (more than 0.5 pH units). pH influences ammonia
conversion rates and will confound data interpretation if significantly
different between treatments and controls. The pH of samples should be
adjusted only after preparing dilutions.

11. Prepare industrial waste dilutions by combining these samples with the
Control #1 water as a percentage equal to that occurring full- scale at the
plant in question. Prepare process stream dilutions by combining with
the Control #2 water as a percentage equal to that occurring full- scale at
the plant in question. For example, if an industrial waste makes up 5% of
a facilities raw influent, then add 50 mls of the wastewater from that
industry to 950 mls of raw, non- toxic influent (Control #1). Measure the
ammonia concentration of each control and prepared treatment at this
time.

12. Pour exactly 225 ml of each treatment (when using 50 mis of solids) into
the appropriately labeled beakers and aerate gently immediately to bring
DO between 2.0-4.0 mg/l in each beaker. Addition of treatments to the
solids should occur immediately after the treatments are prepared in #11
above. Record the time at which each treatment is added to its respective
test beaker. Monitor DO for the entire test to keep within the specified
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13.

14.

range in all beakers. The use of stir plates and bars should be considered
if aeration is not sufficient to keep each beaker’s contents evenly mixed

throughout the test.

Measure ammonia after 2 hours in one beaker of Control #1 and note the
time. The test can be terminated if 50% or more of the original ammonia
has been consumed since the test began for that beaker. Test

termination consists of taking final ammonia measurements for all
remaining beakers and noting the time of each measurement. The time to
be recorded is when the sample is fixed for analysis. The test should
continue if 50% of the ammonia has not been consumed. Extrapolate how
much longer the test should last based on the rate of uptake thus far
measured. If the initial ammonia is 25 mg/]l and the final is 15 mg/l for a
two- hour period, then the amount of time left in the test is approximately:

[{(.5)(2 hrs)(25 mg/1)}/(25 mg/l - 15 mg/1)] - 2 hrs = 0.5 hrs = 30
additional minutes

Please note that this is an example. If the time that has passed since th
e initial ammonia measurement for the Control #1 replicate in question
is different than 2 hours, insert the actual time into the parts of the
equation which are in bold type. Wait the additional time projected and
then measure the ammonia concentration and time for all test beakers.
Adjustment of data for the first control beaker may be necessary since
the solids:sample ratio is now higher due to removal of sample for the
initial ammonia analysis used to terminate the test.

Calculate the mg of NH3 consumed per hour for each beaker. Compare
average uptake rate for each treaiment against Control #1 for each day
tested. Normalize data for TVSS (mg NH3 consumed/hr/mg TVSS) for
comparisons between days.
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MEMORANDUM

TO: Industrial Waste Manager
FROM: Environmental Scientist
DATE: June 17, 2005

SUBJECT: Nitrification Inhibition and CN testing of metam sodium

The following represents an outline for a study plan to investigate

the potential for metam- sodium based products to inhibit nitrification and
liberate CN:

1.

Follow the SOPentitled "Nitrification Inhibition Study” to conduct each
experiment.

Use HRSD’s VIP or Nansemond plant mixed liquor as a source of
nitrifying biomass; check with HRSD as to which one when the study is to
begin. If other sources of biomass are to be used, they must be
approved for use by HRSD prior to beginning the study.

Calculate the target concentration of product to test by dividing the
largest volume of product to be used in any single project, per day and
in gallons, by 300,000 gallons (the lowest hourly flow expected at any
HRSD plant at any time of day). This will provide the worse case
concentration occurring at any plant at any time. For the purposes of this
study, this will be referred to as concentration X.

Each day’s study will test the product at 0.5X, X and 2X to establish a
dose response curve. This study, therefaore, will only confirm potential
for toxicity at these concentrations and less. The use of higher
concentrations must be verified through further study.

Those funding the study may opt to use product in the test that has been
pre— exposed to conditions similar to that in the field to address any
product degradation/transformation issues that may influence study
conclusions. This is acceptable, but the process for preparing the
product in this fashion must be outlined and approved by HRSD prior to
beginning testing.

The control for this study should be, if possible, Nansemond Plant raw
influent. This influent will be used to dilute the product to the desired
concentrations prior to testing and without the product as a benchmark for
comparison. Only one control needs to be tested (in triplicate) in contrast
to that described in the SOP. If another control is selected it must be
approved by HRSD prior to beginning the study.

The product, in whatever form tested using the nitrification inhibition
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SOP, will be tested for cyanide at concentration X using a 40 CFR Part
136 approved procedure. The Nansemond plant raw influent should
also be sampled for cyanide prior to exposure to the product or the
inhibition tests. At the completion of the inhibition tests each day,
samples are also to be taken from the concentration X replicates and
the control for cyanide analysis.

8. Calculate the ammonia conversion rate for each concentration of
product and the control, each day, by dividing the difference
between the initial and final ammonia readings for each replicate by
the duration of the test for each replicate. Report these conversion
rates for each replicate and treatment, for each day of study.

g. The inhibition test must be conducted a minimum of 5 different
calendar days using mixed liquor and raw influent collected from the
plants on the same day as each respective test. This is necessary to
address variability in nitrifying biomass and influent quality. Mixed
liquor and raw influent cannot be used unless they are collected the
same day they are used and tested.

10.Questions can be addressed by Jim Pletl of HRSD, 757- 460- 4246,
ipletli@hrsd.com.

This study may raise issues that require further study; HRSD must reserve
the right to request additional information if necessary.
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