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INFORMATION FOR APPLICANTS FOR COMMERCIAL SUPERVISORY
PESTICIDE APPLICATOR CERTIFICATION

All persons using pesticides professionally in Connecticut must possess an up-to-date certificate, issued
by the Department of Energy and Environmental Protection.

There are two classes of commercial certification - supervisory and operational.

A supervisory certificate is required for Acommercial applicators who are responsible for deciding
whether or not pesticides are to be employed, what pesticides are to be used, the dosages and timing
" involved in such pesticide use and the methods of application and precautions to be taken in the use of

such pesticides.

An operational certificate is required for commercial applicators who actively use pesticides in other than
a supervisory capacity. Any person hired to apply pesticides for a commercial pest control company will
need an operator’s certificate. An operational certificate does not allow an individual to go into business

for himself; that requires a supervisory certificate.

Separate examinations may be taken in the following categories:

1. Agricultural Pest Control 7. Industrial, Institutional and Structural
a. Plant Pest Control '
a. General Pest Control

2. Forest Pest Control
b. Termite and W.D.O.

3. Custom Ground Pest Control

a. Ornamental and Turf c. Fumigation

b. Golf Course Superintendant I. Structural
c. Interior Plantscape ii. Soil

d. Arborist iii. Pipe

4. Seed Treatment
d. Rodent Control

5. Aquatic Pest Control
i e. Bird Control

6. Right—of-Way
f. Mosquitoes and Biting Flies

8.  Public Health
g. Wood Preservation

9. Regulatory
h. TBT

10.  Demonstration and Research

i. Cooling Tower




In addition to question in the particular category, on the particular specialty, each of the
examinations listed contains a number of questions on basic pesticide safety and handling. Study material
for these questions can be found in the “Pesticide Applicator Training Manual”. The Manual may be
obtained from Agricultural Publications, Box U-35, University of Connecticut, Storrs, CT 06268.

_ Arborist examinations are administered by the Pesticide Management Program, Department of
Energy and Environmental Protection. The Practical and Oral parts of the examination are given at the
Connecticut Agricultural Experiment Station.

All other examinations are given by the Pesticide Management Program, Department of Energy
and Environmental Protection, 79 Elm Street, Fourth Floor, Hartford, CT 06106. Telephone 860-424-

3369. All examinations are given by appointment only once the applzcarzon and fee is received. You
will need a photo ID to enter the building.

Each examination requires a fee of $200.00. Following a failing examination grade, an applicant
must wait a minimum of 30 days before re-examination. A re-examination appointment requires another
$200.00 fee. If more than one test is taken at one time, there is no addition fee

Persons passing any written examination will then have to pass an oral examination before they
can receive a license. Applicants who fail their first oral examination will be given a second opportunity
to pass. Applicants who fail the second oral examination will be required to retake and pass the written
examination before another oral examination is scheduled.

Checks or money orders should be made payable to: “Connecticut Department of Energy and
Environmental Protection” (DEEP). Do not send cash in the mail.

Look for more pesticide information on the DEEP Website:
www.ct.gov/deep/pesticides



HOW POISONOUS ARE PESTICIDES

This is a summary of the toxicity of certain insecticides to test animals (usually the white rat) based on the
amount of chemical that would need to be eaten at one time to cause death.

Approximate ingested lethal
Insecticides Acute oral LDsgto rats dose for humans (concentrated
(mg/kg) chemical)
aldicarb (Temik) 0.93
Disyston 2.7
oxamyl (Vydate) 4.7 1/70 to 1/5 teaspoonful
fenaminphos (Nemacur) 8 :
abamectin (Avert) . 10
azinphosmethyl (Guthion) 11-13
methomyl (Lannate) 17
endothall v 38-51 1/5 to ¥ teaspoonful
-dichlorvos (DDVP or Vapona) 50
nicotine 50-60
bifenthrin (Talstar) - 55
Metasystox R . 65-75 Y2 to 1-1/2 teaspoonfuls
lambda-Cyhalothrin(Scimitar, 79
Demand)
chlorpyrifos (Dursban) 97-276 1-1/2 to 3 teaspoonfuls
fipronil 100 '
endosulfan (Thiodan) 100 .
Rotenone . - 132-1500
trichlorfon (Dylox) 144
imidan 216
cypermethrin (Cynoff, Demon, ) 247-250
2,4-D - 375
Diazinon (Knox-out) 300-400
naled (Dibrom) 430
imidacloprid (Merit) 450 3 to 9 teaspoonfuls
cyfluthrin (Tempo) _ 500
carbaryl (Sevin) 540-800
MSMA 700
acephate (Orthene) ' 866-945
pendimethalin 1050
malathion 1500
propiconazole (Banner) ' 1517
DEET (Off) 2000
oxythioquinox (Morestan) 2500
permethrin (Dragnet, Flee) 430-4000 Yato 1 cup
glyphosate (Roundup) 5600
dithiopyr (Dimension) >5000
Resmethrin 715-10,200 1-1/2 to over 3 cups
chlorothalonil (Daconil) . >10,000
fosamine ammonium (Krenite) 24,000




USEFUL TELEPHONE CONTACTS

In case of a spill :
DEP Emergency Response - (860) 424- 3377 (Business Hours)
24 hours: (860) 424-3338

For information on pesticide products, licensing, state regulations.
DEP website: www.dep.state.ct.us/wst/pestcert
DEP Pesticide Management Division - (860) 424-3369

For information on disposal of pesticides
DEP Waste Engineering and Enforcement Division - (860) 424-3366

In case of accidental overexposure 7
Connecticut Poison Control Center - 1- 800-222-1222

National Pesticide Information Center—1-800-858-7378



87-47

THE UNIVERSITY OF COMMECTICUT COOPERATIVE EXTENSION SERVICE

o

Fact Sheet No. 2

. Protecting Groundwater From Pesticide

Contamination

By Candace L. Bartholomew Extension Agent, Pesticides*

Groundwater is the source of water
for wells and springs. It is widely used
for household and other water sup-
plies. About half the people in the
United States depend on ground-
water as a source of drinking water.
Ninety percent of them are rural
residents.

Groundwater forms when water
moves below the earth’s surface and
fills in empty spaces in and around
rocks and soil. In the past few years
contamination of groundwater with
pesticides has featured prominently
in the news media. As a pesticide
user it is your responsibility to take

-any and all precautions necessary to
protect groundwater from contamina-
tion by pesticides.

Pesticides are usually applied to or
near the surface of the ground. Five
major factors determine whether they
will reach groundwater:

— the practices followed by the pes-
ticide applicator,

— the presence (or absence) of sur-
face water from rain or irrigation,

— the characteristics of the pesti-
cide being used,

— the type of soil in the area of ap-
plication,

— the location of the groundwater

— the distance from the surface
and the type of geological forma-
tions above it.

Good application practices include
careful attention to the pesticide
label. Pesticide labels have been
developed to provide instruction ‘on
how to use the material for the best
control of pests with the least risk of
environmental contamination. The
proper timing and placement of
pesticides are very important.

Mix and calibrate accurately. Avoid
the temptation to use more product
than the label directs. Overdosing will

not do a better job of controlling the
pests, it will only increase both the
cost of pest control and the chance
that the material may reach ground-
water. Calibrate equipment carefully

and recheck it often. Measure
chemical concentrates and diluents
accurately.

- Avoid spills when mixing and
loading. Use a backflow preventer or
back-siphoning preventer when draw-
ing mix water directly from a well or a
pond. , )

Dispose of wastes properly. Im-
proper disposal of empty containers,
equipment rinse water, or unused
chemical can cause localized
groundwater probiems. Triple=rinse or
pressure-rinse containers and pour
the rinse water into the spray tank.
Leftover product in your spray tank
must be disposed of in a manner con-
sistent with the product label. Avoid
having leftover tankmix in the first
place by mixing only the quantities
you need. Do not drain rinse water
from equipment into ditches,
streams, ponds, lakes or other water

- sources.

Prolonged heavy rain or excessive
irrigation will produce excess surface
water. If there is more water on the
soil than the soil can hold, the water
with pesticides in it is likely to move
downward to the groundwater. Use
weather forecasts, personal observa-
tions and irrigation scheduling to
predict when excess surface water
may be a problem.

Consider using Integrated Pest

Management practices to reduce the

amount of pesticides necessary to
achieve pest contol.

Agricultural chemicals vary in the
potential for moving to groundwater.
Three properties of pesticides which
may influence such movement are:

Solubility. Chemicals vary greatly
in water solubility; the greater the
water solubility, the more potential for
movement of the product to ground-
water.

Soil adsorption. Some chemicals
become tightly bound to soil particles
and do not move in the soil, some are
not so strongly adsorbed, and are
more likely to move.

Persistence. Some chemicals
break down quickly; other, persistent -
materials take a long time to break
down. The more persistent ones are
more likely to reach groundwater
over time. :

Three major soil characteristics af-
fect chemical movement:

Soil Texture. This is an indication
of the proportions. of sand, silt, and
clay in the soil. Pest control products
tend to be adsorbed mostly on clay

-and organic matter. Coarse, sandy

soils generally allow water to move

_rapidly downward and offer few op-

portunities for adsorption. Finer-tex-
tured soils generaily allow water to
move at much slower rates, and they
contain more silt and organic matter
to which pesticides and other
chemicals may be adsorbed.

Soil Permeability. This is a
general measure of how fast water
can move downward in a particular
soil. The more permeable soils must
be carefully managed to prevent any
form of chemical from  reaching
groundwater. ' :

Soil Organic Matter. This in-
fluences how much water the soil can
hold before movement occurs. In-
creasing organic matter will increase
the water-holding capacity of the soil.
Some pesticides may also be
adsorbed into organic matter.

The distance of groundwater from
the surface and permeability of

r&Y CONNECTICUT COOPERATIVE EXTENSION SERVICE
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geologic layers is another important
factor. If the groundwater is within a
few feet of the soil surface, and
- geologic layers are highly permeable,
groundwater contamination is more
likely to occur than if groundwater oc-
curs at greater depths and below im-

pervious geologic layers. *This information adapted from Protecting Our
Groundwater A Growers Guide. 1987.
For more information on Integrated American Farm Bureau Federation, National .
Pest Management Practices contact Agdricutural Aviation Association. National( -
your local Extension Service. For in- pdricutural Chemicals Assaciation, U.S.
formation on soil types contact your —cPaniment of Agriculture, Extension Service:
local Soil Conservation Service.

Write, phone or visit the office nearest you for information, programming and printed material.

Fairfield Extension Office
67 Stony Hill Road
Bethel, CT 06801

Hartford Extension Office*
1800 Asylum Avenue
West Hartford, CT 08117

Litchfield Extension Office
Agricultural Center,

Box 607, West Street
Litchfield, CT 06759

Middlesex Extension Office
1066 Saybrook Road, Box 70
Haddam, CT 06438 h

New Haven Extension Office
670 Wintergreen Avenue
Hamden, CT 06514

New London Extension dtﬂco"
562 New London Turnpike
Norwich, CT 06360

Tolland Extension Office
o : 24 Hyde Avenue
(203) 7974176 Vernon, CT 08066 (203) 875-3331

Windham Extension Office
139 Wolf Den Road
- (203) 2414940 Brooklyn, CT 06234 (203) 774-9600

Sea Grant Marine Advisory Service
S.E. Branch Building
i Avery Point, Bidg. 24 .
(203) 567-9447 Groton, CT 06340 (203) 445-8664

Bridgeport EFNEP Office
1374 Barnum Avenue
(203) 345-4511 Bridgeport, CT 06610 , (203) 579-6307
Waterbury EFNEP Office
32 Hillside Avenue - "
(203) 789-7865 Waterbury, CT 06710 : (203) 755-4840
*also EFNEP office '

(203) 887-1608
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Laundering

Fact Sheet No 1

Pesticide Contaminated Clothing

By Candace L. Bartholomew Extension Agent, Pesticides®

The problem of how to launder
pesticide contaminated clothing has
puzzled many as pesticide use has
become widespread. What is the
best method? What water tempera-
ture should be used? Is there a dif-
ference in detergent performance?
Must you be careful about washing
contaminated clothes with other
clothing?

Use the pesticide label as a guide
for knowing which chemicals are
more toxic. Key words on all
pesticide labels identify the toxicity
of the product (Figure 7).

Key Word Examples* .

DANGER
POISON

Toxicity

Counter
Disyston
Parathion
Furadan
Dyfonate
Lasso

Diazinon
Glyphosate
Phosmet
Dicamba

Highly toxic/
concentrated

WARNING Moderately

toxic

Ammate
Sevin
Atrazine
Malathion

CAUTION - Slightly toxic
¢

*Toxicity of the pesticide may vary depend-
ing upon the formulated product. Use the

key word as an indication. of the toxicity

level. .
Figure 1

Clothing contaminated with
highly toxic and concentrated pesti-
cides must be handled most care-
fully, as these pesticides are easily
absorbed through the skin. If the

- together.

clothes have been completely satur-
ated with concentrated pesticides,
discard them. Clothing contamin-
ated by moderately toxic pesticides
do not warrant such drastic meas-

ures. Hazards are less pronounced

in handling clothing exposed to low
toxicity pesticides. But...the ease
of pesticide removal through laun-
dering does not depend on toxicity
level—it depends on the formiila-
tion of the pesticide. For example,
2,4-D amine is easily removed
through laundering because it is
soluble in water; 2,4-D ester is
much more difficuit to remove
through laundering.

Disposable clothing helps limit
contamination of clothes because
the disposable garments add an
extra layer of protection. This is
especially important when you are
in direct contact with pesticides,
such as when mixing and loading

pesticides for application.

Laundering Recommendations

Wash contaminated clothing
separately - from the family wash.
Research has shown that pesticide
residues are transferred from con-
taminated clothing to other cloth-
ing when they are laundered
Know when pesticides
have been used so all clothing can
be properly laundered.

Prerinsing contaminated clothing
before washing will help remove
pesticide particles from the fabric.

- washings.

Prerinsing can be done by:

1. presoaking in a suitable con-
tainer prior to washing;

2. prerinsing with agitation in
an automatic washing machine;

3. spraying/hosing garment(s)
outdoors.

Prerinsing is especially effective
in dislodging ‘the particles from
clothing when a wettable powder
pesticide formulation has been used.

Clothing worn while using slightly
toxic pesticides may be effectively
laundered in one to three machine
It is strongly recom- .
mended that mu/tiple washings. be
used on clothing contaminated with
more toxic or more concentrated
pesticides to draw out excess resi-
dues. Burn or bury clothing con-
taminated with concentrated, highly
toxic pesticides. Always wear rub-
ber gloves when handling highly
contaminated clothing to prevent
pesticide absorption into the body.

Washing in hot water removes
more pesticide from the clothing
than washing in other water tem-
peratures. -Remember...the hotter,
the better. Avoid cold water wash-
ing! Although cold water washing
might save energy, cold water tem-
peratures are relatively ineffective
in removingpesticides from clothing.

Laundry detergents, whether
phosphate, carbonate, or heavy duty
llqmds are similar'y effective in.
removing pesticides from fabric.
However, research has shown that

&Reviewed by Anita Malone, home economist for New Haven County, and slightly revised by Candace Bartholomew, Agricultural
. Agent for Tolland County, with permission from The University of Nebraska at Lincoln.
Carol Bryan Easley, Instructor: Textiles, Clothing and Design, John Laughlin, Professor of Textiles, Clothing and Design; Roger Gold,
Extension Specialist: Environmental Programs University of Nebraska at Lincoin.

The original authors of this fact sheet are:
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heavy duty liquid detergents are.
more effective than other detergents
in removing emulsifiable concen-
trate pesticide formulations. Emul-
sifiable concentrate formulations
are oil-based and heavy duty
liquid detergents are known for oil-
removing ability.

Laundry additives, such as bleach
or ammonia, do not contribute to
removing pesticide residues. Either
of these additives may be used, if
desired, but caution must be used.
Bleach should never be added to or
mixed with ammonia, because they
react together to form a fatal
‘chlorine gas. Be- careful—dont
mix ammonia and bleach!

- If several garments have become

contaminated, wash only one or two
garments in a single load. Wash
garments contaminated by the same
pesticide(s) together..' ° Launder,

using a full water level to allow the:

water to thoroughly flush the fabric.

During seasons when pesticides
are being used daily,
exposed to pesticides should be
laundered daily. This is especially

true with highly toxic or concen--

trated pesticides. It is much
easier to remove pesticides from
clothing by daily laundering than
attempting to remove residues that
have accumulated over a period of
time.

Pesticide carry-over to subsequent
laundry loads is possible because

clothing.

the washing machine is likely to--
retain residues which are then

released in following laundry loads. @

It is important to rinse the washing:

‘machine with an empty /oad, using

hot water and the same detergent, -
machine settings and cycles used
for laundering the contaminated
clothing.

Line drying is recommended for
these items. Although heat from an
automatic dryer might create addi-
tional chemical breakdown of pesti-
cide residues, many pesticides break
down when exposed to sunlight.
This also eliminates the possibility
of residues collecting in the dryer.

When Laundering
Pesticide Contaminated
Clothing... REMEMBER

READ the pesticide LABEL
for information.

DISPOSABLE PESTICIDE
CLOTHING provides extra
protection.

PRERINSE clothing by:
*presoaking in a suitable
container;
*agitating in an atuo-
matic washing machine;
*spraying/hosing the gar-
ment(s) outdoors.

WASHING machine settings: *
Hot water temperature
(1400 F/60° C), Full
water level, Normal (12
minutes) wash cycle.

REWASH thé contaminated
clothing two or three times,
if necessary.

Wash. A FEW contaminated
garments at a time using
‘lots of water.

Wash SEPARATELY from
FAMILY laundry.

DISCARD (bum or bury)
clothing if thoroughly sat-

urated or contaminated
with highly toxic pesticides.

LAUNDER CLOTHING
DAILY when applying pest-
icide daily.

RINSE MACHINE
thoroughly after laundering
contaminated clothing.

LINE DRY to avoi‘d con-
taminating the automatic
dryer.

BE AWARE of when pesti-
cides are being used so that
clothing can be appro-
priately laundered.
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REFERENCE MATERIAL

PIPE FUMIGATION

“Pesticide Applicator Training Manual-Core Manual”

Available from: Local County Extension System Office or by
writing to Agricultural Publications
Box U-35
Storrs, CT 06268  Tel: (860) 486-3334

“Applying Pesticides Correctly-Sewer Line Chemical Root Control”
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PREFACE

Sewer line root control is a matter of using the right technologies. To be successful the technology
must be effective and must not adversely effect people or the environment.

The purpose of this training manual is to provide a sound foundation for studying the technical
aspects of sewer line root control with emphases on the safe use and application of chemical products,
especially those which contain, metam-sodium a restricted use pesticide.

Metam-sodium for sewer root control, will be classified for restricted use in 1996. The U. S.
Environmental Protection Agency (EPA), which is responsible for registration of pesticide products,
mad this decision because of concerns that metam-sodium products used for sewer root control could
adversely affect the health of humans, domestic animals and the environment. This action means that
metam-sodium root control products may only be purchased by certified pesticide applicators. People
desiring certification status must apply to their State pesticide lead agency. The State lead agency
will also provide information about the State's pesticide law and specific requirements for
certification. ' : '

This manual is a valuable source of information for people preparing for certification. Each chapter
of this manual covers material considered essential to the proper understanding and implementation
of root control involving metam-sodium. Also included is basis information and guidelines to assist
the applicator in solving practical problems involving root control with metam-sodium.

i




ACKNOWLEDGEMENTS

The following individuals are gratefully acknowledged for
reviewing this publication and for their valuable suggestions.

Lloyd Anderson, EPA Region VII, Lincoln, NE Field Office.

James C. Baker, Idaho Department of Agriculture, Boise, ID.

Paul B. Baker, University of Arizona, CES, Tucson, AZ.

Dolloff F. Bishop, EPA Office of Research and Development,
Cincinnati, OH.

Boise City Public Works Department, Boise, ID.

Tim Creeger, Nebraska Department of Agriculture, Lincoln, NE.

Ed Crow, Maryland Department of Agriculture, Annapolis, MD.

Gina Davis, Michigan Department of Agriculture, Lansing, MI.

Gerard Florentine, EPA Region III, Philadelphia, PA.

Jeanne Fox, Kansas Department of Agriculture, Topeka, KS.

Mary L. Grodner, Louisiana State University, CES, Baton Rouge,
LA.

Philip M. Hannan, Washington Suburban Sanitary Comm1551on,
Laurel, MD.

Rick Hansen, Minnesota Department of Agriculture, st. Paul, MN.

Pamela D. Houmere, Florida Department of Agriculture and Consumer
Service, Tallahassee, FL.

Tammy Hughes-Lark, Clemson University Department of Fertilizer
and Pestlclde Control, Clemson, SC.

Marvin A. Lawson, Virginia Department of Agriculture and Consumer

‘ Services, Richmond, VA. ’

Lam K. Lim, EPA Ooffice of Water, Munlclpal Support D1v1s1on,
Washington, DC.

Patrick J. Marer and Melanie Zavala, Unlver51ty of california-
Davis, CES, Davis, CA. .

O. Norman Neshelm, University of Florida, CES, Gainesville, FL.

Richard H. Prewitt, Lexington-Fayette Urban County Government,
Lexington, KY.

Lisa Quagliaroli, California Environmental Protection Agency,
Sacramento, CA.

Carl Rew, Indiana State Chemist and Seed Commissioner’s Office,
West Lafayette, IN.

Brian Scott, South Dakota Department of Agriculture, P1erre, SD.

J.L. Spangler, Lansing Public Service Department of Wastewater,
Lansing, MI.

Brian Swingle, Wisconsin Department of Agriculture, Trade and
Consumer Protection. Madison, WI.

Barbara Tiernan, Airrigation Engineering Co.Inc., Pleasanton, CA.

Fred Whitford, Purdue University, CES, West Lafayette, IN.

The editor wishes to thank Jeanne Heying and Conchi Rodrigues;

Certification, Training and Occupational Safety Branch, OPP, EPA,
for their technical assistance in preparing this manual.

iv



CHAPTER 1

PESTS, PESTICIDES AND REGULATIONS

Learning Objectives -

After you complete your study of this unit you should be able to:
O Describe what a pest is and name the different types of pests.
O Explain what a pesticide is. .
O Describe the two general types of certified applicator. }
O Distinguish between a General Use Pesticide and Restricted Use Pesticide.-

Pest Management

This chapter is intended to provide the applicator with a general background in the safe use of
pesticides. Although this manual focuses on the use of sewer line root control products which
contain metam-sodium, as an active ingredient, a knowledge of pesticides, what they are and how to
handle them safely, is something all collection system applicators should be aware of. For example,
a product that is a "degreaser" may, in its marketing material, claim to kill or control roots. Because
of that claim that product is a "pesticide" and is subject to the rules and regulations governing

pesticides. All pesticides offered for sale or use in the United States and its territories must be
registered with the U.S. Environmental Protection Agency (EPA).

~ This chapter discusses the differences between “general use" and "restricted use" pesticides. The
applicator using either a general or restricted use pesticide must comply with the specific Federal,
State, and local rules and regulations that control their safe use and application. A restricted use

product such as those root control products containing metam-sodium, require that all applicators
be certified or working under the direct supervision of a certified applicator. '

By conforming to pesticide regulations the applicator is'protecting the customer, the environment,
public health and the system that is being treated from potential hazards.

Pests

A pest is anything that: ‘
O competes with humans, domestic animals, or desirable plants for food, feed or water,
O injures humans, animals, desirable plants, structures or possessions, '
'O spreads disease to humans, domestic animals, wildlife or desirable plants, and '
O annoys humans or domestic animals. ‘ ’




Types of pests include: .

insects such as roaches, termites, beetles, mosquitoes, fleas and caterpillars,

insect-like organisms, such as ticks, spiders and scorpions, '

mollusks, such as snails, slugs, oysters, clams and shipworms,

weeds, which are any plants growing where they are not wanted, such as mosses, algae,
dandelions and any plant part such as root intrusions into wastewater collection systems,
-plant disease pathogens, such as fungi, bacteria and viruses that cause plants to become
different from normal plants in appearance or function, and .

O vertebrates: such as rats, mice, other rodents, birds, reptiles, and fish.

OoOogao
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Pesticides

A pesticide may be defined as any substance or mixture of substances intended for preventing,

destroying, repelling, or mitigating any pest, and any substance or mixture of substances intended for
use as a plant regulator, defoliant, or desiccant. The wise use of pesticides can contribute
significantly to the health, welfare and quality of human life. However, improper use of pesticides
can be a threat to human health and environmental quality.

Laws and Regulations

‘Several Laws and regulations affect the sale, distribution and use of pesticides by applicators.

Pesticide applicators must be aware of these laws and the penalties that may be imposed for violating
them. :

FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was passed in 1972 and amended

several times since. It is frequently called by its acronym FIFRA. The Main parts of the Law that

affect the pesticide applicator are:
O All pesticide products must be classified as either general or restricted use.
‘0 An applicator must be certified as competent to use or supervise the use of any restricted use

pesticide.-

O It establishes two general categories of certified applicator, private applicator and commerclal
applicator.

O All pesticide must be apphed according to label directions.

O It provides penalties (fines and jail terms) for violations of FIFRA.

O It provides states the authonty to regulate the sale or use of any federally registered pesticide
in their state.

" The U.S. Environmental Protection Agency (EPA) was authorized to promulgate regulations to carry
out the provisions of FIFRA. By regulation, the EPA set minimum standards of competency for
certification of pesticide applicators. This regulation, 40 CFR 171 "Certification of Pesticide

Applicators", allows States and Indian Tnbes with EPA approved plans to administer certification

programs within their states.
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Certification of Pesticide Applicaiors[ Certification is proof that an applicator knows the correct and
safe way to apply restricted use pesticides. Both private and commercial applicators have to be -
certified to apply or supervise the application of restricted use pesticides.

Private applicator. An applicator who uses or supervises the use of any restricted use pesticide
for the purpose of producing any agricultural commodity on property owned or rented by the
applicator or his employer. : _—

Commercial applicator. An applicator who uses or supervises the use of any restricted use-
pesticide for any purpose or on any property other than as provided under the private applicator
definition. A state may have several different categories of commercial applicator.

State Certification. Each state designates a pesticide lead agency to administer its certification
program. Applicators seeking certification must contact the State Lead Agency (SLA) for
_instructions. Applicators should note that many states require commercial pest control firms that
apply pesticides to be licensed by the SLA. Generally, these states require that licensed firms also
have certified applicators on staff and that all pesticides, regardless of classification, be applied by or
under the supervision of a certified applicator. '

Classification of Pesticides. Manufacturers must register every pesticide with the EPA. By statute,
all uses must be classified by EPA either as general or restricted use. ‘

General use pesticide. A pesticide that is not likely to harm humans or the environment when

used according to its label directions is classified for general use.

Restricted use pesticide. A pesticide that has more potential for harming humans or the

environment than a general use pesticide and require a degree of knowledge to assure correct

application. Restricted use pesticides may only be applied by or under the direct supervision of
- a certified applicator.

Label Directions. An applicator may riot use any pesticide in a manner not permitted by the product's.
label. A pesticide may be applied only on the plants, animals, or sites specified in the directions for’
use. You may not use higher dosages, higher concentrations, or more frequent application. You

must follow directions for use, safety, mixing, diluting, storage, and disposal, as well as any

restrictions. '

Penalties. Any commercial applicator who violates any provision of FIFRA may be assessed a
penalty of not more than $5,000 for each offense ($1,000 for private applicators). Before the Agency
imposes a fine, you have the right to ask for a hearing in your own city, county or parish. Any
applicator who knowingly violates any provision of FIFRA shall be fined not more than $50,000 or
one year in prison ($1,000 and/or 30 days in prison) for private applicators. Additional penalties may
be levied under the respective state laws. ‘

Other Regulations. In addition to FIFRA and State Pesticide laws the certified applicator should be
knowledgeable concerning a number of other regulations such as those listed below:




Endangered Species Act. A Federal law designed to protect plant and animal species, that are
~ in danger of extinction. The EPA in cooperation with other Federal, State and County agencies have
established limitations on the use of certain pesticide in specific areas known to harbor endangered
species. Prior to making any pesticide application the user must determine that endangered species
are not located on or immediately adjacent to the site to be treated. If in doubt the user should
contact the regional U.S. Fish and Wildlife Service Office, or the State Fish and Game Office, Please
Note: Sewers may not be devoid of endangered species. It is reported that the endangered Gray
Myotis bat is present in the city sewers in Pittsburg, Kansas.

Hazard Communication Standard (HCS). A regulatlon under the Occupatlonal Safety and Health .

- Act (OSHA) that requires employers to provide protections to workers who may be exposed to
- hazardous chemicals under normal operating conditions or in emergencies. The regulation requires
employers to: '

make a list of hazardous chemicals in the workplace,

obtain material safety data sheets (MSDS) for all hazardous substances on their list,

ensure that all containers of hazardous materials are labeled at all times,

train all workers about hazardous materials in their workplace, and

keep a file (including the MSDSs) on the hazardous chemicals and make it available to
workers.

oooocao

The Occupational Safety and Health Act (OSHA). Employers must keep records of all work-

related deaths, injuries, and illnesses and make periodic reports.
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Test Your Knowledge

When may tree roots be considered a pest?
When they become pests when they affect humans' property and well being especially when they
invade and damage sewer pipes in search of food and water. .

Name several different types of pests.
Some insects, other invertebrate organisms such as spiders and ticks, plant diseases, weeds, and

vertebrates such as mice and rats.

What is a pesticide? :
A pesticide is any substance or mixture of substances intented to prevent, destroy, repel or
mitigate any pest, or for use as a plant regulatorm defoliant or dessicant.

Distinguish between a General Use Pesticide and Restricted Use Pesticide.
A restricted use pesticide has more potential for harming humans and the environment than a
general use pesticide and may only be applied by or under the direct supervision of a certified

applicator.

An applicator that applies or supervises the application of a restricted use pesticide in any area
for a fee is called: ‘
a commercial applicator.
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CHAPTER 2

ROOTS IN SEWERS

Lea rning' Objectives

After you complete your study of this unit you should be able to:
" ODetermine the two different types of root systems and which is associated with

sewer problems. , ‘ _

O Be familiar with factors around sewer pipes that influence root growth.

0 Identify the two types of root structures in sewer lines.

O Describe at least three non-chemical methods of root control.

0 Name at least four different chemical control methods other than metam-sodium.

O Explain the differences between contact and systemic herbicides and between selective and
non-selective herbicides.

O Describe three methods used to identify which lines have root problems.

Root Related Sewer Problems

“The intrusion of roots into sewers is probably the most destructive problem encountered in a
wastewater collection system.”

" Root related sewer problems include:

0 sewer stoppages and overflows,

O structural damage caused by growing roots,

O formation of septic pools behind root masses which generate hydrogen sulfide, other gases
and odors, , - :

O reduction in hydraulic capacity, and loss of self-scouring velocities.

O infiltration where the pipe is seasonally under the water table.

Sewer stoppages and overflows are the way that most municipalities and homeowners find out about
their root problems. Structural damage on the other hand usually goes unnoticed until the damage
is determined through television probing. In the long run, structural damage is probably more costly
than sewer stoppages. : : ‘

Sewers are underground, so root problems are not noticed until backups or overflows occurs.
* Effective use of early, preventive root control, can avoid costly and permanent structural damage.

However, municipalities are unlikely to fund a preventive root control program until a known
problem alerts officials to the need for control.
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Root Growth

Roots have three basic functions: 1) they anchor the plant and hold it upright, 2) they store food for

the plant, 3) and they absorb and conduct water and nutnents

Roots are tenacious and long-lived. The top of a plant is more dependent on the root system for

“survival than vice-versa. A plant can regenerate after it has been topped but cannot survive the loss
of its root system. A willow tree root system can survive for many years after the top has been
removed and will continually try sending up new shoots through the stump or exposed roots. The
root systems of some grasses of the American Great Plains are thought to have remained alive for
thousands of years. Just how far roots will grow in search of moisture and nutrients is uncertain. In
the Rocky Mountains in Colorado, live tree roots have been found penetrating a pipe in the Moffet
tunnel, 2500 feet from the nearest tree. -

Root Systems. Plants may have either a fibrous root system or tap root system. Plants with
fibrous root systems, such as garden plants and grasses occupy the upper layers of soil and extend
outward are not normally associated with sewer problems. :

Plants with tap root systems are the trees and woody plants. The primary root of the plant grows
directly downward into the soil. Tap root systems are well adapted to deep soils and soils where the
water table is relatively low. Branches, or secondary roots, grow laterally from the primary root.
Secondary root structures can grow several inches in diameter, and if they invade sewer pipes can
exert enough pressure to spread pipe joints and break pipe.

Feeder roots are fine, hairlike roots that may develop into secondary roots. The surface of

feeder roots contain microscopic structures called root hairs. Root hairs greatly increase the total

surface area avallable to absorb nutrients and water.

The leading tip of a root shoot, the meristem, "senses" minute differences in nutrient and moisture
levels and grows toward them. The ability to detect these differences enables the root to locate a
sewer pipe. Temperature variance between wastewater flow within a pipe and surrounding soil may
cause condensation to form on the pipe. Also, loose pipe joints, cracks and pipe porosity, allow
water with a high nutrient content water to seep from the pipe into the surrounding soil. This type
of environment attracts and encourages root growth.

Factors Affecting Root Growth. A number of different soil conditions, around sewer lines,
influence root growth. Back fill used during sewer construction may provide more favorable soil than
undisturbed soils. Water table levels will fluctuate with seasonal changes. During drier seasons the
water table drops and tree roots will grow deeper in search of moisture. The tendency of roots to
grow towards moisture is called hydrotropism. Sewer lines above the water table will draw roots in
that direction. During colder seasons especially where ground frost occurs, the warmer soil

{
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temperatures surrounding the sewer pipe may also cause the roots to grow in that direction. Moisture
and warm temperatures surrounding a sewer pipe create an excellent environment for root growth.
If the moisture level drops below a certain point roots will begin to wilt. ‘

- Microscopic openings only a few cells wide permit hair-like structures to penetrate pipe joints, cracks,
connections, or any other opening. Heavy secondary root structures may follow a sewer pipe for
many feet, exploiting each opportunity to penetrate pipe joints. e

Roots thrive in sewer pipes, a perfect hydroponic environment. Roots are suépended inawel-

ventilated, oxygen rich environment with a plentiful supply of water and nutrients.

Generally, root growth is greatest in fall, winter, and spring before leafing. At this time roots are

- either storing or distributing nutrients. Root growth is less active in the late spring and summer
season when the above ground portion of the tree is growing. Little is known about the growth rate

of tree Toots. ‘ : : '

Roots of most trees cannot grow or survive if constantly submerged. Therefore roots generally do
not cause problems in sewers that are located below a permanent water table. With adequate water
~ available roots need not expend energy trying to penetrate the water table and sewer pipes. However,
if the water table fluctuates, or if porous soil profiles permit rapid downward movement of rain water,
roots can be found in saturated soil and can be a major cause of sewer infiltration. In this case, tree
roots suspended in the atmosphere of the sewer can carry on metabolic activity while the woody;
submerged portion of the root system serves as 2 pipeline for plant nutrients, :

Roots must always grow because parts of the root system are constantly dying. If a root system
stopped growing, the plant would die. When the nutrients or moisture in an area of soil is depleted,
feeder roots die. Secondary roots elongate or stop growing, depending on the availability of
additional nutrients. In time bacteria in the soil break down the dead root tissue, helping to replenish
the depleted nutrients.

Roots in the Sewer Environment. :

In urban environments, finding good sources of nutrient for tree roots may be difficult. Expanses of
concrete and asphalt, removal of leaves and other organic debris from lawns and storm sewers
draining away surface water cause roots to seek nutrition at greater depths. Some roots may follow
building sewers well beyond the tree's drip line to the main line sewer.

Two types of root structures found in sewer lines are known as veil and trail. The veil root structure
occurs in lines with steady flows, such as interceptor pipe and other lines with constant flow. The
roots will penetrate pipe at the top or sides and hang from upper surface, like a curtain, touching the
" flow. Live roots are seldom found below the water line. The roots will rake the flow accumulating .
solids and debris. Grease and other organic materials will also accumulate. Eventually the root mass
and accumulated materia will cause a stoppage of flow, and gasses may develop.




The tail root structure occurs in sewers that have very low or intermittent flow, such as in small
diameter collector sewers, building sewers, and storm drains. The tail root structure looks like a
horse's tail. The roots will grow into the pipe from the top, bottom, or sides, and continue to grow
downstream filling the pipe. Tail root structures over 20 feet long have been removed from sewers.
Such root structures may appear as solid tubes of tree root, possibly with a slightly flattened area
along the bottom where submergence in sewer flows prevent would prevent root growth. - ..

Roots that enter the sewers or are visible during a television inspection represent only a small

percentage of total root structures in the vicinity of the sewer. Roots girdling the pipe on the outside
are responsible for pipe damage as they swell inside joints and cracks.

Non-Chemical Methods of Root Control

Chemical, as well as several non-chemical methods of sewer line root control are available to the root
control expert and the public works officials. Although non-chemical methods generally do not
provide the same level of results as chemical methods they have an important place in sewer
maintenance. For example, mechanical methods are best for opening plugged sewers and for
removing roots from sewers that are at imminent risk of plugging. In some cases chemical control
methods should not be used especially, when near treatment plants of due to other environmental or
safety considerations. Pipe re-lining, grouting and sealing may also deter intrusion by roots.
Municipal planners may discourage future root problems by discriminate selection and planting of
trees in the proximity of proposed sewer lines. A successful line root control program will integrate
a variety of root control methods namely: cultural, physical, mechanical, and chemical .

~ Cultural Control. Cultural control of roots in sewers are routine management practices that can
prevent tree roots from invading sewer lines. Cultural control must be implemented before roots have
a chance to become a problem. Two major cultural methods are: 1) careful installation and
inspection of sewer lines during construction, and 2) control of the selection of tree species and
planting sites. Sewer connections with air-tight joints, seams, will make it difficult for roots to
penetrate. Municipalities should carefully inspect connections where plumbers join building laterals
to the main-line sewer. Also, homeowners should be advised of the potential for future root problems
and should be discouraged from planting deep rooted or fast growing trees near sewer lines. Willow
trees, in particular, have adventurous and thirsty roots. Unfortunately, when a sewer root problem
is detected, it is too late for cultural control.

Physical Control. Physical pest control relies on devices or procedures which physically separate
and/or the pest from the target area. A mosquito net is a physical pest control method. Physical
control of sewer line roots, involves isolating the environment of the sewer pipe from the roots
around or near the sewer pipe. Three examples of physncal control are: 1) tree removal, 2) pipe
replacement, and 3) pipe re-hmng
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Tree removal. This method works best when removing a single troublesome tree such as a
willow whose roots have invaded pipes. Unfortunately it would be difficult to convince homeowners
along "Shady Lane" that the municipality's public works department should remove their trees in he
~ vicinity of sewer lines. This would not only be expensive but would not guarantee removal of the
root problems. Roots may survive long after the death of the above ground part of the tree
necessitating the use of mechanical or chemical controls for some time afterward. For tree removal
to be most effective, the stump should be pulled or chemically treated with a basal application
herbicide. ' ' '

Pipe replacement involves removing old, defective sewers and replacing them with new
sewers. As discussed above, the new sewers must have air-tight joints and properly installed
connections in order to prevent the roots from becoming a problem. Pipe replacement corrects
structural defects as well as root problems. There are four major disadvantages to pipe replacement:
1) cost, 2) disruption of traffic and property, 3) roots can still enter through building sewers, and 4)
the destruction of trees planted in the vicinity of the trench line. If the pipe is in danger of collapsing,
or is in a state of structural failure, pipe replacement may be the best method of control. Pipe
replacement is not warranted when the pipe is in sound structural condition. ‘ :

Pipe lining includes various technologies for rehabilitating sewer pipe. Roots must be chemically or
mechanically removed prior to installation. One method, "Slip-lining" involves pulling a seamless pipe
through the existing sewer and digging only where building laterals require connecting. Another
method, "Cured-In-Place" lining involves inflating and curing a sock or plastic tube that conforms to
the shape of the pipe. Robotic devices are then used to cut building connections into the liner.

~ Advantages of pipe lining are that it 1) addresses infiltration problems and some structural defects,
2) is less disruptive than pipe replacement, and 3) promises long-term control against root regrowth
through joints. Disadvantages of pipe lining are: 1) it is often more costly than replacement, and 2)
roots can still re-enter the main-line sewer through building laterals. Even after relining the main-line

sewer, chemical control may be required to prevent roots from penetrating the main-line sewer
through service connections.

Mechanical Control. Mechanical control is the most common method of root control, and the most
important non-chemical method for applicators to understand. Mechanical control involves the use
of tools or other devices which cut and remove roots from sewers. '

Drill machines, also called coil rodders, are either hand or power-driven, spring-like, flexible
steel cables which turn augers or blades within the sewer. They are most often used by plumbers to
relieve blockages in house-lines or other small diameter sewers. They are seldom used in main-line
SEWers. :

Rodding machines are flexible steel rods with an attached rotating blade cutters, augers, or
corkscrews. Rodding machines are most effective in small diameter sewers, up to 12".




Jetters are also known as flushers, flush trucks, jet rodders, jet trucks, and hydraulic sewer
cleaners. Jetters consist of a high pressure water pump, water tank, hose reel, and 1/2" to 1" sewer
cleaning hose. Orifices in the rear of the nozzle propel the hose through the sewer. The nozzle blasts
- through obstructions. As the hose and nozzle is retrieved, debris is hydraulically flushed back to the
insertion manhole for removal. Jetters can also be equipped with root cutters which use the force of
water to spin blades. Unfortunately, root cutters can easily get stuck in the sewer, especiéliy where
there are protruding taps or other structural defects. Bound cutters can only be removed by dxggmg
them out.

Winches, also called drag machines or bucket machines are large, engine-driven winches
which pull buckets, brushes, or porcupine-like scrapers through the sewer. Special tools are designed
to cut roots. Winches are most often used on large diameter sewers which cannot be cleaned
efficiently with jetters. Winches are used in heavy cleaning to remove large volumes of solids.

The main advantage of mechanical control is that it is the only method of relieving a root blockage.
Chemicals are ineffective and dangerous when used in plugged or surcharging sewers. Sewer
stoppage is an emergency situation and the municipality should have some type of mechamcal control
device for correcting such problems.

The main disadvantage of mechanical control is that it provides no residual control or long-term
effectiveness. Roots respond to injury by producing a hormone, abscisic acid, which hastens and
thickens regrowth. Root masses grow back heavier each time they are cut. Tap roots continue to
grow in diameter and in time place additional stress on sewer pipe. Good results are obtained if the
roots are cut flush with the joints however offset joints and cut-in laterals can prevent the use of full-
gauge cleaning tools.

Mechanical control is often used in conjunction with chemical control. For example, to prepare sewer
lines for rehabilitation with pipe-lining and grouting.

Chemical Root Controls

Chemicals can kill roots for a distance beyond the pomt of contact, provndmg control of root growths
outside the sewer plpe

Pesticides are the fastest way to control pests. For root control they are practically the only tool
available. Choosing the best chemical for the job is important. Chemicals used to control weeds are
called herbicides. They kill plants by contact or systemic action. A contact herbicide has a localized
effect and kills only the plant parts which the chemical comes in contact with. Systemic herbicides
are absorbed by roots or foliage and carried throughout the plant. Contact herbicides result in quick
die-back. Systemics take longer, two weeks or more, to prov1de the desired results. Metam-sodium-
is a contact herbicide. '
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Herbicide activity is either selective or non selective. Selective herbicides kill weeds certain types
of weeds such as broadleaf or grassy plants. They are used to reduce unwanted weed without
harming desirable plants. Non selective herbicides kill all plants present if applied at an adequate
rate. They are used where no plant growth is wanted. Metam-sodium is a non selective herbicide.

Many chemicals such as bensulide, dichlobenil, dinoseb, endothall, metham, paraquat, triﬂur_alin, 2,
4-D, 2, 4, 5-T, copper sulfate, and chlorthiamid have been tried for root control. Note: not all of these
products may be registered in all states, or there may be special handling requirements not specified -
on the label. Applicators should check with local authorities before using these pesticides. Also, acid
and basic compounds such as sulfamic or sulfuric acid and sodium or potassium hydroxide are
commonly used as "pour down" products in residential settings.

Trifluralin. Brand Names: Treflan, Bio-Barrier.

Fabric or rubber impregnated with trifluralin pellets is a relatively new concept in sewer line root
control. The impregnated fabric is placed between the sewer pipe and trees at the time of sewer
installation. The fabric is porous allowing water to pass through. The trifluralin pellets are time-
released, with manufacturer's claims that active ingredient leaches only a few inches before being
trapped by soil particles. Impregnated rubber is used for joint gaskets. Trifluralin is not water
soluble, and unsubstantiated claims state that root control lasts for "decades".

Three advantages of this method are: 1) root control is long-lasting without need for re-treatments,
and 2) pesticides are not directly introduced into the sewer collection system, 3) environmental risk
is minimized.

The main disadvantage of this method is: installation is well in advance of roots actually becoming
a problem. This method cannot be employed economically after a problem occurs.

Actually, modemn pipeline installation, if done correctly, can adequately deter root penetration making.
preventive chemical control unnecessary. ‘

Copper Products. Synonyms: Copper Sulfate, Bluestone. Numerous brand names

Although small amounts of copper are required by plants for normal growth, excessive amounts of
copper will cause leaf damage and could result in the death of the tree. Copper is a heavy metal
'which may not be removed by the normal treatment process. Not only can it be toxic to the treatment
plant's microbes but it leaves the treatment plant as a pollutant in both the effluent and the biomass
(sludge), thus becoming a potential environmental contamination.

Copper Sulfate has been used for many years for root control in sewers and as an algicide. Some
studies have shown that high concentrations of copper sulfate cause systemic injury without
completely killing the roots. Nevertheless, copper sulfate products are still in widespread use by
many plumbers and homeowners as a "pour down" application for controlling roots in building
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sewers. Copper sulfate is believed to be a relatively safe material to handle, and poses little health

risk to the applicator.

The use of copper products may not be permitted in some states. Check with local authorities before
use. -

Metam-Sodium and Dichlobenil. Synonyms: Metam, Metam—Sodlum, Metham-Sodlum Vapam®

Synonyms - Dichlobenil: Casaron®

Metam-sodium and dichlobenil have been used together as a root control product in sewers for
approximately 25 years. Metam-sodium is a fumigant, meaning it breaks down into.a gas,
methylisothiocyanate (MITC), which kills the plant roots. It is non-systemic and does not move

throughout the root system killing the whole plant. Metam is used with dichlobenil because _as'

dichlobenil is an effective growth inhibitor.

These two pesticides were originally applied together by spray or soak methods. Soaking entailed
plugging the pipe, filling it with the chemical for a period of time, allowing the chemicals to penetrate
any blockages as well as soaking out cracks and joints and killing further up the root system.
Spraying involved spraying the interior of the pipe with the chemical solution. Because of the large
doses of chemical used and their apparent threat to treatment facilities the soak or spray or are no
longer recommended.

Current methodology uses metam-sodium products as a dry foam (similar to shaving cream).
Specialized foam generating equipment is used to produce the foam which is then applied to the
interior of the pipe. Application is made through a hose which is inserted to the length of pipe to be
treated. While the hose is being retracted foam is pumped through the end filling the pipe with foam.
As the foam collapses (over a period of 1 hour or more) it has a tendency to adhere to the pipe and
root surfaces. '

Any product that does not adhere to the roots and pipe walls enters the wastewater in the pipe and.

is carried to the treatment facility. The dilution of the product in the wastewater, and the instability
or rapid breakdown (fuming off) of the metam-sodium, allows a safety margin for the treatment plant.

Once the roots have been killed (within hours of application), bacteria and other microbes in the
sewer begin to breakdown the dead tissue. Total decomposition of the roots may take several months
to a year or more. The decomposed organic matter enters the wastewater stream and is carried to
the treatment plant for disposal. Root regrowth will start in a couple of years which may necessitate
retreatment at 3 to 5 year intervals.

Identifying Which Lines Have Root Problems
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Pest identification is usually the first and most important step in a pesticide control program. In sewer
line chemical root control, pest identification is not a issue because it does not matter which species
of tree is producing the nuisance roots. All roots in sewers are pests -there are no beneficial species.

In sewer line chemical root control, the sewer . applicator is, confronted with the problem of

" determining which sewer lines have been infiltrated by roots. Several indicators are available for.
" determining which collection lines have root penetration: ‘ ‘

" Maintenance histories. Maintenance records will indicate sewer lines which have experienced
a stoppage and the cause of stoppage.

Sewer line television reports. These provide accurate evidence of a root problem.

, Commonalties in root prone areas. Generally, sewer lines in the same area, that were installed
at the same time with similar tree-planting patterns near sewers, will experience similar root problems.

Conditions which increase the likelihood of root problems in a particular sewer section are:

0O Sewers located near other sewers with known root problems.

O Sewer pipes located near the surface and closer to tree roots. :

0 Sewer-lines located off-road in wooded easements, or at a curb line, near trees and roots.
O Sewer-lines with many lateral connections per lineal foot, affording greater
opportunity for root intrusion.

O Sewer-lines located in tree-lined streets and easements.

O Residential areas are more susceptible than industrial areas.

0O Sewer pipe constructed with loose fitting joints or out-dated joint packing material.
(Asbestos-cement pipe, orangeburg pipe, and clay tile sewers with oakum joints are  very-
susceptible to root penetration whereas pipe with air-tight rubber gaskets and seamless pipe-
are less susceptible).

A useful tool for planning root control programs is the scattergram. This is a map of the sewer
collection system with known root problem lines highlighted. As a root-related stoppage occurs, or
if other evidence of a root problem is detected, the line is highlighted on the map. Over time, patterns
begin emerging indicating an area is root prone. :

Test Your Knowledge

Q. Name the two types of root systems associated with sewer problems.
A. Fibrous root systems and tap root systems.




Q. Name at least three factors around sewer plpes that influence root growth.

A. Backfill soil around the pipe is more*attractive than compacted soil , roots are hydrotropic and (
seek moisture, a dropping water table attract roots deeper, warmer temperatures around the
pipe are more attractive than colder surface temperatures. ‘

Q. Describe the two types of root structures found in sewer lines. ~

A. Veil root structures hang from pipe with steady flows, and sweep the tops of the flow or nutnent :
Tail root structures grow pipe with low or intermittent flow and look like a horse's tail growing
downstream. :

Q. Name at three different non-chemical root control methods.

A. Cultural control, physical control and mechanical control.

Q. Name at least three chemical control methods other than metam-sodium.

A. Use of herbicides, acid or basic compounds, copper products and trifluralin impregnated fabric.

Q. Explain differences between contact and systermc herb1c1des and between selectlve and non-
selective herbicides..

‘ A. Contact herbicides quickly kill only that part of the plant it contacts whereas systemic herbicides
are slowly transported throughout the plant and killing it. Selective herbicides will affect one
type of plant such as broadleafs or grasses whereas non-selective herbicides affect all plants.

Q. Name several methods used to identify which lines have root problems.

A. Maintenance histories (scattergram), sewer line television reports and commonalities in root (.

prone areas. ’ o



CHAPTER 3

METAM-SODIUM

Learning‘ Objectives

After you complete your study of this unit you should be able to:

Explain what a pesticide formulation is.

Describe the formulations used with metam-sodium root control products.
Describe what happens to metam-sodium in the presence of water.
Explain why dichlobenil is used in combination with metam-sodium.

ooono

Formulation

The active ingredients in a pesticide are the chemicals that control the target pest. The pesticide
product the sewer applicator purchases is rarely made up only of active ingredients. Usually the
pesticide is dissolved in a carrier, such as water, or in the case of wettable powders, clay is added as
a carrier, with other chemicals added before the product is offered for sale. Carriers, solvents and
additives inert ingredients (inerts), and may include wetting and/or foaming agents, spreaders, stick-
ers, extenders, or diluents. They usually make the product safer, easier to apply, more convenient
to handle, and more accurate to measure. This mixture of active and inert ingredients is called a
pesticide formulation. Some formulations are ready for use. Others must be diluted with water,

a petroleum solvent, or air, by the user, before they are applied.

Types of Formulations
A single active ingredient often is sold in several different kinds of formulations. Normally for other

pest control programs applicators must consider factors such as pests, application equipment, -
hazards, safety and the environment in deciding which formulation to use. '

In the waste water industry these choices have been much simplified since the target pest (tree roots)
are confined to the interior of a pipe or structure. ‘

Liquid Formulations. ,
Foams. Except for sewer line root control use of foam has been limited in the pesticide industry.

For sewer-line root control, foams are an important method for delivering pesticides to the site of the
pest (root intrusion). At the present, metam-sodium products for sewer usage may only be applied
~ as a foam. Foam quality may vary and is difficult to define. For instance, foam may have the
consistency of an aerosol shaving cream (dense, small dry bubbles) or that of dish washing soap suds
(fluffy, large watery bubbles). For sewer use, the desired foam is that of an aerosol shaving cream.
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The dryer phase of this foam is used to treat smaller pipe (less than 12" - 14" diameter) and a wetter
foam is used to treat larger pipe (14"+ diameter).

Specially designed foam generating equipment is required to produce and deliver the foam to the
interior of the pipe. The industry standard (dry foam) is to generate 20 gallons of foam from 1 gallon
of chemical-water solution, and for the wetter foam, to generate 14 gallons of foam from 1 gallon of
chemlcal/water solution.

"Foam is used to déliver root control chemicals because:
O it effectively fills the pipe void above the flow line, contacting the pipe walls and root
masses,
O it does not break down for a period of time after application, maintaining the required
contact time for metam-sodium, :
- O it prevents metam vapor from drifting through the pipe into manholes and house vents,
O it contains surfactants and emulsifiers which assist the herbicides in penetrating through the
grease and organic deposits, on the root masses, increasing the effectiveness of metam-
sodium, and o '
D it allows treatment while pipes remain in service.

Dry Formulation
Wettable Powders (WP). Wettable powders are dry, finely ground formulations which look like
dusts. They must be mixed with water for application. Dichlobenil as used in sewer line root
control falls into this classification.

Metam-Sodium

Metam-sodium (sodium-N-methyldithiocarbamate), is also known as Vapam® ' , Metham sodium
and SMDC. Metam-sodium is a fumigant pesticide with end use products formulated as 18% to 42%
aqueous solutions. This chemical has been registered since 1954 for use as a preplant fumigant to-
control weeds, nematodes, fungi, bacteria and insects. There are approximately 35 registered metam:
sodium products. Additional uses include wood preservation, slimicide, tree root control and aquatic
weed control. Metam-sodium has been used commercially in combination with dichlobenil for sewer
root control since the early 1970's. .

Reactivity. Metam-sodium is stable under normal conditions and very stable at a pH higher than 8.8
The commercial metam-sodium formulation is stable at a buffered pH of about 10. Metam-sodium
is unstable at a pH below 7 at which point it hydrolyzes (breaks down into other products).
Prolonged exposure to air results in gradual decomposition to form MITC, a poisonous gas. When

1.

Vapam is a registered trademark of Zeneca Agricultural Products.-
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metam-sodium is mixed with water it rapidly hydrolyzes to MITC. The MITC gas penetrates the root
mass to kill the roots. MITC is much more toxic than its precursor metam-sodium. MITC may reach
unsafe levels in poorly ventilated of confined spaces. Use of air-supplied respirators would be -
-required under such conditions.

During normal conditions of use metam-sodium is diluted with water with air added to form a foam.
Dilution with water decreases the solution's pH causing rapid hydrolysis of the metam-sodium. In
addition to MITC hydrolysis also yields carbon disulfide (CS,), hydrogen sulfide (H,S) and minor.
products, elemental sulfur and 1,3-dimethylthiourea. In confined space these byproducts could
exacerbate hydrogen sulfide problems in collection systems or compromise pre-treatment local
discharge limitations.

Inhalation Exposure. exposure to Metam-sodium by inhalation is assumed to be slight. However,
since metam-sodium decomposes to MITC, CS,, H,S and other products. MITC is a gas that is
extremely irritating to respiratory mucous membranes, to the eyes, and to the lungs. Inhalation of
MITC may cause pulmonary edema (severe respiratory distress, coughing of bloody, frothy sputum).
For this reason metam-sodium must be used outdoors only, and precautions must be taken to avoid
inhalation of evolved gas by wearing an approved canister respirator of air supplied respirator. If
pulmonary irritation or edema occur as a result of inhaling MITC, transport the victim promptly to
a medical facility. : '

Dermal Exposure. Exposure to metam-sodium through the skin is expected to be minimal if
adequate personal protection equipment (PPE) is worn, namely chemical resistant gloves, long
sleeved shirt and goggles. Since the surface of the skin is acidic, pH 4.5 - 6, metam-sodium will
decompose upon contact with the skin. MITC is extremely irritating to the skin and eyes.
Contamination of the skin should be treated immediately with copious amounts of water to avoid
burns and corneal injury. If skin or eye irritation persists, seek medical attention.

" Developmental Effects. Studies with laboratory animals indicate that metam-sodium ingested over.
a period of several days can cause pregnant females to lose weight and fetuses and offspring to exhibit-
skeletal irregularities.

. Dichlobenil

Dichlobenil is a residual-type pesticide formulated as a wettable powder, soluble concentrate/liquid,
and granules. The chemical has been registered since 1964 as a soil sterilant to control broadleaf
weeds, grasses and aquatic weeds. Dichlobenil is also applied as a foam, spray or additive to
chemical grouts for the control of tree roots in sewer-lines. For sewer use it is formulated as a 50%
or 85% wettable powder and is frequently used in combination with metam-sodium.

Dichlobenil kills weeds by impairing metabolic pfocesses that are unique to plant life. For this reason
it's mammalian toxicity is low. Nonetheless care should be exercised when handling this and any
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pesticide especially when used in combination with other pesticides such a metam-sodium. Consult ,
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product's label and material safety data sheet (MSDS) for precautionary instructions.

| Test Your Knowledge

What is a pesticide formulation?
A formulation is a mixture if active ingredients (control matenal) and inert ingredients  (carriers
and other agents such as foam).

Describe the formulations used with metam-sodium root control products.

Metam-sodium is a liquid formulation that include a foaming agent or require a foaming agent to
be added prior to dispersal. Dichlobenil is a wettable powder that may be added to the metam-
sodium foam mixture.

Describe what happens to metam-sodium in the presence of water.
Metam-sodium mixed with water will hydrolyze to form MITC, H,S, CS, and other minor
products.

How can hydrolysis of metam-sodium affect an applicator.
MITC, a product of hydrolysis, is a highly toxic gas.

Why is dichlobenil added to metam-sodium as a root control pesticide. ,
Metam-sodium is a contact herbicide, killing only those root parts it contacts. Dichlobenil is a

residual type herbicide that continues to control root growth for a period after application.



CHAPTER 4

READING THE METAM-SODIUM ROOT
CONTROL PESTICIDE LABEL

‘Learning Objectives
After you complete youf study of this unit you should be able to:

O Interpret the terms of a label.

O Describe how metam-sodium and dichlobenil are packaged and labeled.
O Explain the differences between Brand, chemical and common names.

O Interpret the signal words and symbols on a pesticide label.

O Know the types of hazard precautionary statements on the pesticide label.

The Pesticide Label

The pesticide label is the information attached to the pesticide container. Labeling includes the label

‘plus all other information you receive from the manufacturer about the product. FIFRA requires that
specific information be printed on the container labels of registered pesticides. This provision is made
for the protection of humans, animals, plants, and the environment. Some labels are easy to
understand. Others are complicated. But all labels will tell you how to use the product correctly.
‘This chapter will explain the items that must be on a label.

~ Root control products containing metam-sodium are packaged separately. These products are meant
to be mixed together in the field as two active ingredients, metam-sodium and dichlobenil.
Dichlobenil is formulated separately. In some cases, manufacturers also package the wetting/foaming '
agent separate from the metam-sodium. Thus the user will find a product label on each of the
separately packaged containers that describes the ingredients contained in that container. The overall
package label lists all the ingredients contained in the complete package. Note: these labels each
contain a statement "Only for use as a combination of metam-sodium, dichlobenil and foaming agent

as directed".

Front Panel - Contents and Warnings

FIFRA requirés that certain statements appear at specific locations on a pesticide label. Refer to
Figure 1 at the end of this chapter for the locations of required statements on a metam-sodium root
control product.
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Classification Statements
A statement "Restricted Use Pesticide" is placed prominently at the top of the front label. It

also may include a brief statement why it is classified for restricted use. Metam-sodium root
- control products have the statement that "These products can only be purchased and/or

applied by or under the direct supervision of a certified applicator".

Brand Name

Each manufacturer has a brand name for its products. It is usually the largest and most
conspicuous wording on the label. Different manufacturers may use different brand names
for the same pesticide active ingredient. Most companies register each brand name as a
trademark and will not allow any other company to use that name. The brand or trade name
is the one used in advertising and by company salespersons. Brand names are not used by
EPA. :

Type of Pesticide

The type of pesticide is usually listed on the front panel of the pesticide label. This short
statement usually indicates in general terms what the product will control. The sample label
reads "A Nonsystemic Fumigant Solution for pruning roots in wastewater collecting
systems"'.

Ingredient Statement

Each pesticide label must list what is in the product. The percentage of each active ingredient
and the total percentage of the inert ingredients are included for each ingredient listed. The
ingredient statement must list the official chemical names and/or common names for the active
ingredients. Inert ingredients need not be named.

Active Ingredients are those chemical agents in a pesticide mixture that kills or otherwise

controls the target pest or pests. Inert Ingredients are materials in the fonnulatlon that are
carriers and have no pesticidal effect. ‘

Chemical and Common Names ‘ ,
Pesticides have complex chemical names which identify the active ingredients. Some
pesticides are given another name to make them easier to identify. These are called common
names.- Although different manufacturers of the same pesticide may use different brand names
they can only use one common name. Metam-sodium is the common name for sodium
methyldithiocarbamate, the chemical name. Only common names are accepted by EPA.

‘Front Panel Precautionary Statemerits

All front panel precautionary statements must be grouped together and they include:
"KEEP OUT OF THE REACH OF CHILDREN" -
This statement must appear on all pesticide products regardless of classification or toxicity.

(-
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Signal Word

The signal word DANGER, WARNING OR CAUTION must appear in large letters on
the front panel of the pesticide label immediately following the "Keep Out of Reach of
Children". It indicates how acutely toxic the product is to humans. The signal word is
based not only on the active ingredient alone, but on the contents of the formulated product.

. Use the signal word to help you determine the precautionary measures to be used. "

The signal Words are:

DANGER (with skull and crossbones) - all highly toxic pesticides that are very likely to
cause acute illness through oral, dermal, or inhalation exposure will also carry the word
POISON printed in red and the skull and crossbones symbol.

DANGER - This word signals a high toxic pesticide that is very likely to cause acute illness
from oral, dermal, or inhalation exposure , or to cause severe eye or skin irritation. Metam-

sodium labels display the DANGER label

WARNING - This word signals that the product is moderately toxic orally, dermally, or

through inhalation or causes moderate eye and skin irritation.

CAUTION - This word signals that the product is slightly toxic orally, dermally, or through
inhalation or causes slight eye an skin irritation. ~ ‘
, _ .

Statement Of Practical Treatment (first aid)

. This statement provides instructions on how to respond to an emergency exposure involving

that product. The instructions may include first aid measures and may instruct to seek medical
help. T

Referral Stafement

" Ifthe Statement of Practical Treatment (above) is not located on the front panel of the label,

then a statement on the front panel must refer the user to the section of the label or labelling
where the Statement of Practical Treatment may be found. : ‘

EPA Registration and Establishment Numbers :
An EPA registration number indicates that the pesticide label has been registered by the EPA,

- and will identify both the registrant and the product. If the product is registered in other

states it also may include a state registration number.

The establishment number appears on either the pesticide label or container. It identifies the
facility that formulated the product and the location of that establishment by state.

Company Name and Address
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The name and address of the manufacturer, registrant, or person or_ firm registering the
product must appear on the label. If the registrant is other than the manufacturer, the label
should indicate both parties. : . (

11.  Net Contents ‘
The front panel of the pesticide label tells how much is in the container. This can be
expressed as pounds or ounces for dry formulations and as gallons, quarts, or pints for liquids.
" Liquid formulations may also list the pounds of active ingredient per gallon of product.

Note that the separately packaged ingredients of this type of root control product has the
“weight of just that container's contents on the separate labels. The overall package label will
have the combined weight of the total product. '

12. Misuse Statement (not illustrated on Flgure 1)

The misuse statement must appear on all products and state in general terms that, "it is a
violation of Federal Law to use the product in a manner inconsistent with the label".

Other Statements which may not be on the Front Panel

Precautionary Statements. These usually include statements about possible hazards such
as "HAZARDOUS TO HUMANS AND DOMESTIC ANIMALS". If the EPA considers the
product to cause delayed effects the label must warn you of this fact. These statements will
tell you whether the product has been known to cause tumors or reproductive problems in (
laboratory animals. If the pesticide has the potential to cause allergic effects, such as skm \
irritation or asthma then the label or labeling must state this fact.

~ Personal Protective Equipment (PPE) Statements
Immediately following the statements about acute, delayed and allergic effects the labelmg.
usually will list personal protective equipment requirements. Metam-sodium root control
labels are very specific on the PPE requirements. These statements tell you the minimum PPE
that you must wear when using the pesticide. An individual may wear more than required,
but not less. Also, some states may include requirements greater than the label statement.
Consult the product's Material Safety Data Sheet (MSDS) for additional information on PPE.

‘ Environmental Hazards. Metam-sodium labels contain special statements that product is
hazardous to aquatic life if not used correctly This statement reads "Toxic to fish and aquatlc
life".

Some environmental statements appear on nearly every pesticide label. They are reminders
of common sense actions to follow to avoid contaminating the environment. The metam-
sodium root control label follows these general statements with specific toxicity statements
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“and provides practical steps to take to avoid harm to wildlife. For example, the label gives
‘the user specific directions on the following: ‘ :

O disposal of equipment washwaters and wastes. "Equipment washwaters and wastes
resulting from the use of this product may be disposed of on-site according to label
directions for use", by flushing the wastes into the sewer line just treated, "or-at an
approved waste disposal facility". o

O precautions not to use the product "in storm, field, or other drains unless the effluent is
treated in a sanitary sewer system." And, "Keep off lawns and plants as they may be
severely injured". '

D,hoW to clean ground areas, "Foam should be shoveled off planted areas
immediately rather than washing off with water".

Physical or Chemical Hazards. This section of the label or MSDS warns you of any special
fire, explosion, or chemical hazards the product may pose. The metam-sodium root control
label reads, "Do not use or store near heat or open flames".

Specific Precautions. The metam-sodium root control products contain two special, USE
_ PRECAUTION sections.

Use precautions around buildings. Due to the health risks involved in using metam-
sodium products, special precautions are used around people. The metam-sodium root
control label has a special warning requiring the applicator to take special consideration
of sewer service lines, buildings and basements. The major concern is that the root
chemical foam will be inadvertently forced up service lines and into homes, jeopardizing
the health and safety of the inhabitants.

Explicit directions for avoiding backups are included in the USE PRECAUTION section;
"Building drains may be plugged to protect against backup and flooding. Follow the
directions for measurement and use carefully to avoid using excess foam that may be forced
up lateral lines into building drains.". The label does not_ preclude treating service lines. It
states, "Lateral lines may be treated, but do not force excessive foam into service lines which
may cause it to be forced up lateral lines to building drains."

Specific directions are given if the situation should arise that the building has been
penetrated with the metam-sodium fumes, "Building occupants should exit structures if
the pungent, rotten egg odor of metam-sodium is detected. Open windows and ventilate
* with fans. Flush drains with ample water if the odor comes from them". Also included
are specific directions for clean up, "Use squeegee, dust pan, or wet vacuum and garbage
bags for spills of backups and dispose of foam and liquid in an open drain or manhole.
After removal of foam and liquid, wash area of spill or backup with water and detergent
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and flush down the drain. If rugs or cloth are contacted, take them outside to dry
before laundering them separately".

*See Chapter 5 for greater detail of application concerns near buildings/lateral lines.

Use precaution around wastewater treatment plants. Because high concentrations of
metam-sodium root. control chemicals in the waste water may adversely affect the
biological sewage breakdown process in the wastewater treatment plants a special USE -
PRECAUTION statement is on this product label.

Specific preventative application procedures are mentioned, "Large scale applications to
sewage collection systems in proximity to a sewage treatment plant should be divided into
smaller sectional treatments done at one or two day intervals to minimize effects on the
sewage treatment process".

To protect the treatment plant and the plant operators, specific directions are given to
communicate with the plant operators. Directions are given for detecting the presence
of metam-sodium in the plant, "Inform appropriate wastewater treatment plant officials
prior to use so they may check for any unusual, pungent, rottén egg or sulfur-like odor
of metam-sodium above that of sewage and monitor the performance of filter beds or
digesters. If the odor is detected at the sewage treatment plant or the biological
breakdown process is adversely affected, root, control applications should stop until
normal condmons are established". ~

*See Chapter 5 for greater detail of treatment procedures near wastewater treatment
plants.

Statement Concerning Applicator Category, Storage and Disposal, and Directions for-

Use.

Applicator Category. A statement restricting the use of this product to a certified applicator
appears on the metam- sodlum root control labels.

Storage and Disposal Statement. All pesticide labels contain general instructions for the
appropriate storage and disposal of the pesticide and its container.

Directions for Use. Pesticide labeling must bear directions for the product use and must be
adequate for the protection of the user and the public. Label instructions on intended uses
must be clearly stated and in such terms that they will be readily understood by the user.

Note: specific directions for use will be covered more compIeter in this manual in
Chapter 7 - Application.

I



READING THE LABEL SUMMARY

The following statements will give you an idea of the information you will find in the product
label. Although this chapter has not dealt with the complete specific details in the metam-
sodium label these topics will be dealt with in detail in the following chapters.

Before you buy a pesticide, read the label to determine:
O if it is the pesticide you need for the job,
O if the pesticide can be used safely under the application conditions.

Before you mix the pesticide, read the label to determine:
[ what protective equipment you should use,

0 what the pesticide can be mixed with (compatibility),
O how much pesticide to use,

O the mixing procedure.

Before you apply the pesticide, read the label to determine:
[ what safety measures you should follow,

0 where the pesticide can be used,

‘O how to apply the pesticide,

O whether there are restrictions for use.

Before you store or dispose of the pesticide or pesticide containers, read the label to
determine: ' - -

.0 where and how to store the pesticide,

O how to decontaminate and dispose of the pesticide container,

[ where to dispose of surplus pesticides.

Labels generally list other precautions to take while handling the product. These are self-
explanatory:’ : _ '
0 Do not contaminate food or feed. ,

0 Remove and wash contaminated clothing separately from household clothing before reuse.
O Wash thoroughly after handling and before eating or smoking.

O Wear clean clothes daily. _

0 Not for use or storage in and around the house. -

0 Do not allow children or domestic animals into the treated area.
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Test Your Knowledge

Explain the diﬂ'ereucé betwecn the terms "label" and "Labeling".
The label is information printed on or attached to the pesticide container. Labeling ncludes the
label and all other information received from the manufacturer about the product.

Explain the differences between brand, chemical and common names.

A brand name is usually a trademark used by manufacturers to identify their product The )

chemical name is a complex name that identifies the chemical components and structure of a
pesticide. A common name is a shorter name that the EPA recognizes as a substitute for the
chemical name.

Name and explain the signal words and symbols you may see on a pesticide label.

."Caution" indicates the product is slightly toxic or relatively nontoxic. "Warning" indicates the

product is moderately toxic. "Danger" indicates the pesticide is highly toxic and may be a skin
and eye irritant. The addition of "Poison" in red and the skull and crossbones indicates the
pesticide is highly toxic as a poison.

What types of hazard statements should you look for on the label?
Look for precautions about hazards to human (and domestic animals), environmental
hazards, and physical/chemical hazards. :

Describe how a metam-sodium and dichlobenil root control product is packaged and labeled.
Each product is packaged and labeled separately. The overall label will list all ingrediénts in the

~ complete package. The label has a statement "Only for use in combination of metam-sodium,

dichlobenil and foaming agent as directed".

TN
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RESTRICTED USE PESTICIDE 1.
FOR RETAIL SALE TO AND APPLICATION ONLY BY
CERTIFIED APPLICATORSS OR PERSONS UNDER THEIR
DIRECT SUPERVISION o

BRAND NAME .

A Nonsystemic Fumigant Solution for pruning roots 3.
in wastewater collecting systems

Only for use as a combination of metam-sodium, dichlobenil and foaming agent as directed.

ACTIVE INGREDIENT % by weight 4.
Metam-sodium (sodium methyldithiocarbamate). 30.%
INERTINGREDIENTS . .. ovieiieennn 70%
Total . .. e 100%
Contains 3.18 Ibs. active ingredient per gallon.
EPA Reg. No. 64945-3 EPA Est. No. 44616-MO-1 9.
KEEP OUT OF REACH OF CHILDREN 5.
DANGER - PELIGRO ‘ : 6.

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).

STATEMENT OF PRACTICAL TREATMENT - 7.
FIRST AID: Immediately start the procedures given below and contact a Poison Control Center, a physician,
’ or the nearest hospital. Report the type and extent of exposure, describe the victim's
symptoms, and follow the advice given. '

IF ON SKIN: Immediately flush skin with large amounts of running water for at least 15 minutes while
removing contaminated clothing and shoes. Get medical attention immediately.
IFIN EYES: immediately flush eyes with large amounts of running water for at least 15 minutes. Hold eyelids

apart to ensure finsing of the entire surface of the eye and lids with water. Get medical
attention immediately. . : '

IF INHALED: Remove to fresh air. If not breathing, clear the victim's airway and start mouth-to-mouth artificial
respiration. If breathing is difficult, give oxygen, preferably with a physician's advice. Get
medical attention immediately. '

IF SWALLOWED: Immediately give several glasses of water but do not induce vomiting. If vomiting does occur,;
give fluids again. Have a physician determine if condition of patient will permit induction of
vomiting or evacuation of stomach. Do not give anything by mouth to an unconscious or
convulsing person. : '

FOR ADDITIONAL PRACTICAL TREATMENTS: . 8.
See Inside Panel of the Label or Labeling

In case of significant spills call
CHEMTREC 1-800-424-9300

Manufacturer 10.
Address

NET CONTENTS: 25gallon  11.
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CHAPTER 3

APPLICATION CONCERNS-
WASTEWATER TREATMENT PLANTS
" LATERAL LINES & BUILDINGS

Learning Objectives

After you complete your study of this unit you should be able to:

O Know the three major components for handling waste water.

O Know the difference between a sanitary and storm sewer.

0 Be aware of the variables in a wastewater collection system that influence root control
operations.
Describe the series of treatment processes that remove wastes from the water.
Understand the purpose of waste water treatment ponds (lagoons).
Explain the difference between design flow and actual flow.
Understand how metam-sodium can affect a treatment plant and the processes involved.
Understand the treatment principles in service lines.

DDDDC!

Wastewater Treatment Facilities

Raw wastewater and efficiencies of treatment processes vary from plant to plant. This chapter will
provide you with an understanding of the basic operation of a treatment plant and will help you
determine the potential risks associated with the application of root control chemicals with emphasis
on metam-sodium. It is important that you not only understand the operation of sewer collection
systems but you must also have a basic understanding of the treatment process.

Facilities for handling wastewater usually have three major components: collection, treatment, and
disposal.  An understanding of the treatment process is very important for the applicator, especially
- when introducing foreign materials, such as root control chemicals or grease eating bacteria, into the
collection system. For example, the root control chemical metam-sodium is a general biocide so its.
potential for affecting the treatment process is directly related to the concentration reaching the
treatment plant and the efficiency of that plant's treatment process.

Collection Systems

Collection and transport of wastewater from the source to the treatment plant is accomplished
through a complex network of pipes and pumps of many sizes. Typically, the sewer coming into the
treatment plant carries municipal wastes from households and commercial establishments and possibly
some industrial wastes. This is called a sanitary sewer. All storm runoff is collected separately in
a storm sewer, which normally discharges to a water course without treatment. In some areas, only
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a storm sewer, which normally discharges to a water course without treatment. In some areas, only
one network of sewers has been laid out beneath the municipality to pick up both sanitary wastes and
storm water in a combined sewer.

The collection system consists of a series of interconnecting pipes of varying sizes (from 4" pipe to
tunnels in which maintenance personnel can float in boats). The majority of the pipe footage in areas
serving buildings is 8" - 12" in diameter. The system is designed to provide gravity flow from the

point of collection to the treatment plant. Sanitary sewers are normally placed at a slope sufficient’

to produce a water velocity (speed) of approximately two feet per second, or more, when flowing
full. Usually this velocity will prevent the deposition of solids that may clog the pipe or cause odors.
The gravity system is broken up into sections, by manholes which allow maintenance personnel access
to the collection system. Design criteria usually place-manholes at pipe junctions, changes of pipe
grade or direction. Therefore manholes can be spaced between 150 to 1,000 feet, or an average of
250 feet.

Most treatment plants with flows of less than 0.5 million gallons per day (MGD) have pipe sizes 4" -
8" and occasionally 10" - 12". As the plant capacities increase, the pipe sizes increase as lateral flows
are collected and approach the treatment plant.

' Variables in the Wastewater Collectior_n System that Influence Root Control
Applications

Pipe slope is a major design criteria of the collection system. The slope of a sewer is the change in
elevation between two manholes divided by the distance between the manholes. Pipe slope and flow
velocity can affect the application and detention time of metam-sodium with respect to impacting
treatment plants. The design standard for slope is a minimum flow velocity of 2.0' per second with
the preferred velocity of 2.5' per second. ~ As the pipes are designed for more slope, the velocity
increases. The presence of roots causes the velocities to decrease.

-~ Grade is an important consideration when applying root control chemicals in terms of the effect”

treatment may have on buildings "below grade". The term grade, although used at times in place of
slope, is also used to indicate relative elevation: e.g., a building sewer is termed "below grade" if the
elevation of floor drains are below the invert elevation of the upstream manho]e Slope and pipe size
and head pressure determine the velocity of the wastewater.

Flow characteristics can affect root growth patterns. Flow may dictate the appropriate treatment -

method, the rate of root decay after treatment, the rate at which chemicals drift toward the treatment
plant, and the rate of dilution of chemicals in the wastewater stream. Flows can be influenced by
groundwater infiltration and during peak periods of residential or industrial use.

The amount of flow can aﬂect root control chemicals by diluting them before reaching the reaching

the treatment plant, or the flow can be a detriment by diluting the root control too much thereby
decreasing its effectiveness. : :
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The greater the velocity of sewer flows the greater the rate at which root control chemicals drift
downstream. Foam should be injected above the flow surface to reduce the amount of chemical
carried downstream. Pipes with particularly heavy or swift flows should be treated at night or during
periods of low flow to improve the efficacy of treatment.

The root control applicator should be aware that heavy or swift flows are more problematib with
respect to protecting the treatment plant, and should vary the application rates accordingly. The:
applicator should also be mindful of force mains upstream from the treatment area. Force mains
above treated sections which "kick in" after treatment can wash chemicals out of treated lines, and
move chemicals downstream towards the treatment plant.

Characteristics of the collection system can affect the efficiency of a wastewater treatment plant and
allow the root control chemical to have an unusual influence on the plant. Large water users, such
as industries which contribute waste to the collection system, may affect the efficiency of the
treatment plant, especially if there are periods during the day or during the year when their waste
flows are a major load on the plant. For example, canneries are highly seasonal, making it possible
to predict large flows from them. Even in areas where the sanitary and storm sewers are separate,

infiltration of groundwater or storm water into, sanitary sewers through breaks or open joints can
cause high flow problems at the treatment plant.

The time required for wastes to reach a plant can also affect a treatment plants efficiency. Hydrogen
sulfide gas (rotten egg gas) may be released by anaerobic bacteria feeding on the wastes if the flow
time is quite long and the weather is hot; this can cause odor problems, damage concrete in the plant,
and make the wastes more difficult to treat (Solids won't settle easily). Wastes from isolated
- subdivisions located far away from the main collection network often have such "aging" problems. -

Pump stations are normally installed in sewer systems in low areas or where pipe is considerably deep.
under the ground surface. These pump stations lift the wastewater to a higher point from which it’
may again flow by gravity, or the wastewater may be pumped under pressure directly to the treatment
plant. A large pump station located just ahead of the treatment plant can create problems by
periodically sending large volumes of flow to the plant one minute, and virtually nothing the next
minute. These fluctuating flows can be reduced by using variable speed pumps or short pumping
cycles. o -

Dilution

The size of a wastewater treatment plant determines the amount of dilution of root control chemicals
that occurs with wastewater. Concentrations of pesticides are measured in terms of percent of active
ingredient (A.L) per unit of measure. One gallon of 100% A.I mixed with 999,999 gallons of water
represents one part per million (1 + 999,999 = 1,000,000). The following is an example of
determining the amount of active ingredient need in a particular system. '




Estimate the maximum concentration of the active ingredient of a product, in parts per million, in
wastewater as it enters the wastewater treatment plant headwords.

Label instructions say to mix 10 gallons of Product (25% A.I) with 200 gallons of water. This
solution is converted into foam at a ratio of 20:1, foam to solution. This material is applied over the
course of two hours to a sewer system with ﬂows of 380,000 gallons per hour.

Note: The 200 gallons of water used in the mix, and the foam expansion ratio is 1rrelevant to the’
-answer.

(1) 10 gallons of product is applied over two hours, so 5 gallons per hour is applied of a product
containing. 25% A.Iin one hour. Therefore:

() 5X0.25 = Parts Product (x) .
380,000. 1,000,000

(3)  1.25X 1,000,000 + 380,000(x)
(1,250,000 +380,000(x) )

(4)  (x)=3.289 or the yield is:
(5) 3.29 parts of AL per million gallons (ppm) of water.

Laboratory tests indicate that the "no observable effect limit" (NOEL) for foaming root control
products containing metam-sodium and dichlobenil is a concentration of 10 ppm A.I. metam. Seven
(7) ppm AL metam is used in order to provide a minima] safety margin. By using what we have
learned about sewer line flows, we can estimate the amount of active 1ngred1ent or product '
necessary to achieve a given concentration.

Example: An applicator learns from the treatment plant operator that average day-time flows are_
5 million gallons and that this is spread evenly over the 8 hour day in which the applicator
intends to work. What amount of product can the applicator apply over the 8 hour day
to stay under 7 parts per million?

Answer: 5 MG x7PPM + 25 (%) AL

(3,500,000) + .25 =140 gallons of product

140 gallons + 8 Hrs. = 17.5 gallons per hour of 25% A.IL Product
Note: No two treatment plants are alike. Two plants with the same flow may react very differently
to the same concentration of pesticides in wastewater flow. The biological process of one plant may
be under more stress, such as lack of oxygen, chemical pollutants, excessive organic loading, operator.
error, etc., than a second plant. A treatment plant operating under one or more of these stresses may
- react to a very small concentration of a pesticide such as metam-sodium and become "upset" (adverse
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change in the biological decomposition process that can last from hours to days). The same plant,
operating well and unstressed, may be able to tolerate several ppm of metam-sodium without effect.
Treatment plants become upset for a number of reasons, only one of which may be traced to root
" control chemicals. A well run plant is usually more tolerant and resilient to pesticides. -

The applicator should keep in mind that manufacturer's recommendations should be used only as a
‘guideline. The best source of information about a given plant and how it is responding to root control
treatments is the wastewater treatment plant operator. All root control activities need to be cleared.
and coordinated not only with treatment plant operators but line maintenance and pretreatment

personnel as well.

Disposing of Excess Chemicals - Effect on the Plant v

Dichlobenil and metam-sodium have certain physical properties which lend them to either absorption
or degradation in the pipe section being treated. The foaming method of application retains the
metam in the pipe section being treated for a period of time, allowing decomposition to take place,
thus reducing the risk to the receiving treatment plant. Excess concentrate or mixed solution should
not be "dumped" into the sewer lines as it may not have time to degrade enroute to the plant. The
material may hit the plant as a "slug" and temporarily upset the plant. '

If the applicator has any unwanted concentrate or solution the safest way to dispose of it is by
applying it according to label instructions. Never dump concentrated product or chemical/water
solution into the sewer system.

NOTE: To determine the daily recommended dosage of metam-sodium root control chemicals
to a particular system see calculation procedures in Chapter 7 -'Application of Metam-Sodium
Root Control Chemicals.

Treatment Plants

When wastewater reaches a wastewater treatment plant it flows through a series of treatment.
processes (Figure 2) which remove the wastes from the water. This reduces a potential public health
threat before it is discharged from the plant. The number of treatment processes and the degree of
treatment usually dépend on the uses of the receiving waters. :

_ The following provides an introduction to the names of the treatment processes, the kinds of wastes
the processes treat or remove, and the location of the processes in the flow path. Although not all
treatment plants are alike there are certain typical flow patterns that are similar from one plant to
another. Figures 3, 4 and 5 show possible flow patterns through treatment plants - pond treatment
plant, trickling filter plant, and activated sludge. The differences in treatment process, daily flows and
treatment plant operating efficiency all affect the treatment plant's ability to tolerate pesticides such
as metam-sodium. '

When wastewater enters-a treatment plant, it usually flows through a series of pretreatment or
preliminary treatment processes - screening, shredding, and grit removal. These processes remove
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the coarse material from the wastewater. Flow-measuring devices are usually installed after
pretreatment processes to record the flow rates and volumes of wastewater treated by the plant. Pre-
_ aeration is used to "freshen" the wastewater and to help remove oils and greases.

Next the wastewater generally will receive primary treatment. Dunng primary treatment, some of
the solid matter carried by the wastewater will settle out or float to the surface where 1t can be
separated from the wastewater being treated.

Secondary treatment processes usually follow primary treatment and commonly consist of biological
processes. This means that organisms living in the controlled environment of the process are used
to partially stabilize (oxidize) organic matter not removed by previous treatment and to convert it into
a form which is easier to remove from the wastewater. The current design parameters for secondary
treatment plants is to provide 3 - 30 hours detention time in the aeration portion of the treatment
process. Retention time design is a function of plant size and plant type, for example a small extended
aeration plant would probably require a 24 hour detention time and a 5 - 10 MGD plant 6 - 8 hours
detention.

Waste mateérial removed by the treatment processes goes to a sohds handling facility and then to
ultimate disposal.

Waste treatment ponds, called lagoons, may be used to treat wastes remaining in wastewater after
pretreatment, primary treatment, or secondary treatment. Lagoons are frequently constructed in rural
areas where sufficient land is available. Flow-through time for lagoons 4 to 60 days depending on
the design.

- Advanced methods of waste treatment have been developed for general cleanup of wastewater or
removal of substances not removed by conventional treatment processes. These method may follow
the treatment processes previously described, or they may replace them.

Before treated wastewater is discharged to the receiving waters, it should be disinfected to prevent .
the spread of disease. Chlorine is usually added for disinfecting purposes. Sulfur dioxide (SO,) may
then be added to the effluent to neutralize the chlorine.

The Size of the Wastewater Treatment Plant. The physical size of the wastewater treatment plant
is often the most important factor in detérmining the effects of chemical root control treatments. It
is very important for chemical root control applicators to know the size of the wastewater treatment
plant downstream from their applications.
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