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PREFACE

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

The purpose of this training manua is to provide a sound foundation for studying the technica aspects of
sawer lineroot control withemphaseson the safe use and gpplication of chemicd products, especidly those
which contain, metam-sodium arestricted use pesticide.

Metam-sodium for sewer root control, will be classfied for restricted use in 1996. The U. S.
Environmentd Protection Agency (EPA), which is respongible for registration of pesticide products, mad
this decisionbecause of concerns that metam-sodium products used for sewer root control could adversaly
affect the hedlth of humans, domedtic animas and the environment. This actionmeans that metam-sodium
root control productsmay only be purchased by certified pesticide applicators. Peopledesiring certification
status must apply to their State pesticide lead agency. The Statelead agency will also provideinformation
about the State's pesticide law and specific requirements for certification.

This manud is avauable source of informationfor people preparing for certification. Each chapter of this
meanua covers materia considered essentid to the proper understanding and implementationof root control
involving metam-sodium.  Alsoincluded isbasisinformation and guidelinesto ass s the gpplicator in solving
practica problemsinvolving root control with metam-sodium.

INTRODUCTION

Sewer lineroot control isamaiter of using the right technologies. To be successful the technology must
be effective and must not adversdy affect people or the environment.

The purpose of thistraining manud isto provide a sound foundation for studying the technical aspects of
sewer lineroot control withemphasesonthe safe use and application of chemical products, especialy those
which contain, metam-sodium, a restricted use pesticide.

Metam-sodium, for sewer root control, will be reclassfied for redtricted use in 1996. The U.S.
Environmentd Protection Agency (EPA), whichisresponsible for registrationof pesticide products, made
this decision because of concerns that metam-sodium products used in sewers for root control could
adversdy affect the hedth of humans, domestic animals and the environment.  This action means that
metam-sodium root control products may only be purchased by certified pesticide applicators and applied
only by or under the supervisionof such certified applicators. People desiring certification status must apply
to thar State pesticide lead agency. The State lead agency will dso provide information about the State's
pesticide law and specific requirements for certification.

Thismanud is avauable source of information for people preparing for certification.

Each chapter of this manua covers materid considered essentia to the proper understanding and
implementationof root control involving metam-sodium.  Also included is basic informationand guiddines
to asss the gpplicator in solving practica problems involving root control with metam-sodium.



CHAPTER 1
PESTS, PESTICIDES AND REGULATIONS

L earning Objectives

After you comBe e your study of this unit you should be able to:
# Describe what apest is and name the different types of pests.
# Explanwha apedicideis.
# Describe the two genera types of certified gpplicator.
# Digtinguish between a Generd Use Pesticide and Restricted Use Pegticide.

Pest M anagement

This chapter isintended to provide the applicator with a generd background in the safe use of pesticides.
Although this manua 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 safdy, is
something dl collection system gpplicators should be aware of. For example, a product that is a
"degreasr” may, in itsmarketing materid, daimto kill or control roots. Because of that claim that product
isa"pedicide" and is subject to the rules and regulations governing pesticides.  All pesticides offered for
sde or useinthe United States and itsterritoriesmust be registered withthe U.S. Environmenta Protection
Agency (EPA).

Thischapter discussesthe differences between"generd use’ and "restricted use” pesticides. Thegpplicator
usng ether a generd or redricted use pesticide must comply with the specific Federal, State, and local
rulesand regulations that control their safe use and gpplication. A restricted use product such asthoseroot
control products containing metam-sodium, require that al applicators be certified or working under the
direct supervision of a certified gpplicator.

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

Pests

A pestis anything that:
# competes with humans, domestic animals, or desirable plants for food, feed or water,
# injures humans, animals, desirable plants, structures or possessions,
# spreads disease to humans, domestic animals, wildlife or desirable plants, and

# annoys humans or domestic animals.

Types of pestsinclude:

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

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

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

weeds, whichareany plantsgrowingwhere they are not wanted, suchas mosses, agae, dandelions
and any plant part such asroot intrusons into wastewater collection systems,

plant disease pathogens, such as fungi, bacteriaand viruses that cause plants to become different
from norma plants in gppearance or function, and

* OHHHH
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# vertebrates such asrats, mice, other rodents, birds, reptiles, and fish.

Pesticides

A pesticide may be defined as any substance or mixture of substances intended for preventing, destroying,
repeling, 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 hedlth,
welfare and qudity of human life. However, improper use of pesticides can be a threat to human hedth
and environmenta qudity.

L aws and Requlations

Severd Laws and regulations affect the sale, distribution and use of pesticides by applicators. Pesticide
gpplicators must be aware of these laws and the pendties that may be imposed for violating them.

FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT

The Federa Insecticide, Fungicide, and Rodenticide Act (FIFRA) was passed in 1972 and amended
severd timessince. Itisfrequently cdled by itsacronym FIFRA. The Main parts of the Law that affect
the pesticide applicator are;

# All pedticide products must be classfied as either generd or restricted use.

# An gpplicator mug be certified as competent to use or supervise the use of any restricted use
pesticide.
It establishes two generd categories of certified gpplicator, private gpplicator and commercid
applicator.
All pesticide must be gpplied according to labd directions.
It provides pendties (fines and jail terms) for violations of FIFRA.
It provides states the authority to regulate the sde or use of any federdly registered pesticide in
ther Sate.

THHE H

The U.S. Environmenta Protection Agency (EPA) was authorized to promulgate regulations to carry out
the provisons of FIFRA. By regulation, the EPA set minimum standards of competency for certification
of pesticide applicators. Thisregulation, 40 CFR 171" Certificationof Pesticide Applicators', dlows States
and Indian Tribes with EPA approved plans to administer certification programs within their states.

Certification of Pesticide Applicators. Certification is proof that an applicator knows the correct and
safe way to gpply restricted use pesticides. Both private and commercid gpplicators have to be certified
to apply or supervise the gpplication of restricted use pesticides.

Private applicator. Anapplicator who usesor supervisesthe 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 onany property other than as provided under the private applicator definition. A state
may have severd different categories of commercia gpplicator.

StateCertification. Each Sate designates apesticide lead agency to administer its certification program.
Applicators seeking certification must contact the State Lead Agency (SLA) for ingtructions. Applicators
should note that many states require commercial pest control firms that gpply pesticides to be licensed by
the SLA. Generdly, these statesrequire that licensed firms aso have certified applicators on staff and that
al pesticides, regardless of classfication, be gpplied by or under the supervision of a certified applicator.
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Classification of Pesticides. Manufacturers must register every pesticide with the EPA. By daiute, al
uses must be classified by EPA either as generd or redtricted use.

Generd use pedticide. A pedticide that is not likely to harm humans or the environment when used
according to its label directionsis classified for genera use.

Redtricted use pedticide. A pesticide that has more potentia for harming humans or the environment
thanagenera use pesticide and requireadegreeof knowledgeto assure correct application. Restricted
use pesticides may only be applied by or under the direct supervision of a certified applicator.

Label Directions. An gpplicator may not use any pesticide in a manner not permitted by the product's
labd. A pesticide may be applied only on the plants, animas, or Sites specified in the directions for use.
Y ou may not use higher dosages, higher concentrations, or more frequent gpplication. 'Y ou must follow
directionsfor use, safety, mixing, diluting, storage, and disposd, as wdll as any redrictions.

Penalties. Any commercid gpplicator who violates any provison of FIFRA may be assessed a pendty
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 gpplicator who
knowingly violates any provison of FIFRA shdl be fined not more than $50,000 or one year in prison
(%$2,000 and/or 30 daysin prison) for private applicators. Additiond pendties may be levied under the
respective state laws.

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

Endangered Species Act. A Federa law designed to protect plant and anima species, that are in
danger of extinction. The EPA in cooperation with other Federal, State and County agencies have
established limitations on the useof certain pesticide in specific areas known to harbor endangered species.
Prior to making any pesticide applicationthe user must determine that endangered speciesare not located
on or immediately adjacent to the Site to be treated. If indoubt the user should contact the regiond U.S.
Fsh and Wildlife Service Office, or the State Fish and Game Office. Please Note: Sewers may not be
devoid of endangered species. It isreported that the endangered Gray Myotis bat is present in the city
sewersin Pittsburg, Kansas.

Hazard Communication Standard (HCS). A regulation under the Occupationd Safety and Health Act
(OSHA\) that requires employers to provide protections to workers who may be exposed to hazardous
chemicas under normal operating conditions or in emergencies. The regulation requires employersto:

# makealig of hazardous chemicasin the workplace,

# obtain materid safety data sheets (MSDS) for dl hazardous substances on their ligt,

# ensurethat al containers of hazardous materids are labeled at dl times,

# train al workers about hazardous materidsin their workplace, and

# keep afile (induding the MSDSs) on the hazardous chemicas and make it available to workers.

The Occupationa Safety and Hedth Act (OSHA). Employersmust keep records of al work-related
deaths, injuries, and illnesses and make periodic reports.

Test Your Knowledge

Q. When may tree roots be considered a pest?
A. When they become pests when they affect humans property and wel being especially when they
invade and damage sewer pipesin search of food and water.
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Name severd different types of pests.
Some insects, other invertebrate organisms such as spiders and ticks, plant diseases, weeds, and
vertebrates such as mice and rats.

>O

What is a pesticide?
A pesticideis any substance or mixture of substancesintentedto prevent, destroy, repel or mitigateany
pest, or for use as a plant regulator defoliant or desiccant.

>O

Distinguish between a Generd Use Pesticide and Redtricted Use Pesticide.
A redtricted use pesticide has more potentia for harming humans and the environment than a genera
use pesticide and may only be applied by or under the direct supervison of a certified applicator.

>O

Q. An gpplicator that gpplies or supervises the gpplication of aredtricted use pesticide in any areafor a
feeiscdled:
A. acommercid applicator.
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CHAPTER 2
ROOTSIN SEWERS

L ear ning Obj ectives

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

#Determine the two different types of root systems and which is associated with
sewer problems.

# Befamiliar with factors around sewer pipes that influence root growth.

# |dentify the two types of root structures in sewer lines.

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

# Name at least four different chemica control methods other than metam-sodium.

# Explain the differences between contact and systemic herbicides and between sdective and
non-sdlective herbicides.

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

Root Related Sewer Problems

The intrusion of rootsinto sewers is probably the most destructive problemencountered in a wastewater
collection system.”

Root related sewer problems include:

# sewer stoppages and overflows,

# structura damage caused by growing roots,

# formation of septic pools behind root masseswhichgenerate hydrogensulfide, other gasesand
odors,

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

# infiltration where the pipe is seasonaly under the water table.

Sewer stoppages and overflows are the way that most municipalitiesand homeownersfind out about ther
root problems. Structural damage on the other hand usualy goes unnoticed until the damage is determined
through televison probing.  In the long run, structurd damage is probably more cogtly 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 Structura damage. However,
municipdities areunlikdy to fund a preventive root control program until aknown problem derts officids
to the need for control.

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 nutrients.

Rootsare tenacious and long-lived. The top of a plant is more dependent on the root systemfor surviva
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
continudly try sending up new shoots through the sump or exposed roots. The root systems of some
grasses of the American Great Plans are thought to have remained dive for thousands of years. Just how
far rootswill 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.
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Root Systems. Pants 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
downwardintothe soil. Tap root systems are well adapted to deep soils and soils where the water teble
is rddively low. Branches, or secondary roots, grow lateraly from the primary root. Secondary root
Sructures can grow severd inchesin diameter, and if they invade sawer pipes can exert enough pressure
to spread pipe joints and break pipe.

Feeder roots arefine, harlikerootsthat may develop intosecondary roots. The surface of feeder
roots contain micrascopic structures called root hairs. Root hairs greatly incresse the total surface area
available to absorb nutrients and water.

Theleading tip of aroot shoot, the meristem, "senses’ minute differences in nutrient and moidture levels
and grows toward them. The ability to detect these differences enables the root to locate a sewer pipe.
Temperaturevariancebetweenwastewater flowwithina pipe and surrounding soil may cause condensation
to form on the pipe. Also, loose pipe joints, cracks and pipe porosty, alow 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 seasond 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 caled hydrotropism. Sewer lines above the water table will draw rootsinthat direction. During colder
seasons especidly where ground frost occurs, the warmer soil temperatures surrounding the sewer pipe
may aso cause the roots to grow inthat 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 cdls 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.

Rootsthrive insawer pipes, a perfect hydroponic environment. Roots are suspended inawell-ventilated,
oxygen rich environment with a plentiful supply of water and nutrients.

Generdly, root growth is greatest in fal, winter, and spring before legfing. At this time roots are either
goring or didributing nutrients. Root growth is less active in the late Soring and summer season when the
above ground portion of the treeisgrowing. Littleis known about the growth rate of tree roots.

Roots of mogt trees cannot grow or survive if congtantly submerged. Therefore roots generadly do not
cause problemsinsewersthat arelocated below a permanent water table. Withadequate water avallable
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 amagjor cause of sewer infiltration. Inthis case, tree roots suspended
in the atmaosphere of the sawer can carry on metabalic activity while the woody, submerged portion of the
root system serves as apipeline for plant nutrients.

Roots mugt dways grow because parts of the root system are congtantly dying. If aroot systemstopped
growing, the plant would die. When the nutrients or moisture in an area of soil is depleted, feeder roots
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die. Secondary rootselongate or stop growing, depending ontheavailability of additiona nutrients. Intime
bacteriain the soil bresk down the dead root tissue, helping to replenish the depleted nutrients.

Rootsin the Sewer Environment.

In urban environments, finding good sources of nutrient for tree roots may be difficult. Expanses of
concrete and asphalt, remova of leaves and other organic debris from lavns and storm sewers draining
away surfacewater cause rootsto seek nutritionat greater depths. Somerootsmay follow building sewers
well beyond the treg's drip line to the main line sewer.

Two types of root structures found in sewer lines are known as val and trall. The veil root structure
occursin lines withsteady flows, such asinterceptor pipe and other lineswith constant flow. Therootswill
penetrate pipe at the top or sdes and hang fromupper surface, likea curtain, touchingthe flow. Live roots
are seldom found below the water line. The roots will rake the flow accumulating solids and debris.
Grease and other organic materids will a so accumulate. Eventudly the root mass and accumulated materia
will cause a stoppage of flow, and gasses may develop.

Thetail root structure occursin sewersthat have very low or intermittent flow, suchasinsmdl diameter
collector sewers, building sewers, and sorm drains. The tall root structure looks like ahorsestal. The
roots will grow into the pipe from the top, bottom, or sdes, 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 0lid tubes of tree root, possibly with a dightly flattened area dong the bottom where
submergence in sewer flows prevent would prevent root growth.

Roots that enter the sewers or are visble during a television ingpection represent only asmall percentage

of total root structuresin the vicinity of the sewer. Roots girdling the pipe on the outsde are responsble
for pipe damage as they swell inside joints and cracks.

Non-Chemical M ethods of Root Contr ol

Chemicd, as wel as severa non-chemica methods of sewer line root control are avaladle to the root
control expert and the public works officids. Although non-chemica methods generdly do not provide
the same leve of results as chemica methods they have an important place in sewer maintenance. For
example, mechanicad methods are best for opening plugged sewers and for removing roots from sewers
that are at imminent risk of plugging. In some cases chemica control methods should not be used
especidly, when near trestment plants of due to other environmenta or safety considerations. Pipe re-
lining, grouting and sealing may aso deter intrusion by roots. Municipa planners may discourage future
root problems by discriminate selection and planting of treesin the proximity of proposed sewer lines. A
successtul line root control program will integrate a variety of root control methods namely: culturd,
physicd, mechanicd, and chemicd .

Cultural Control. Culturd control of rootsinsewers are routine management practices that can prevent
treeroots from invading sawer lines. Cultura control must beimplemented before roots have achanceto
become a problem. Two mgjor cultural methods are: 1) careful ingtalation and ingpection of sewer lines
during congtruction, and 2) control of the selection of tree species and planting Sites. Sewer connections
with ar-tight joints, seams, will meke it difficult for roots to penetrate. Municipdities should carefully
ingpect connectionswhereplumbersjoinbuilding laterds to the main-line sewer. Also, homeowners should
be advised of the potentid 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 istoo late for cultura control.

Physical Control. Physica pest control relieson devices or procedureswhich physicaly separate and/or
the pest fromthe target area. A mosuito net isaphysica pest control method. Physica control of sewer
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lineroots, involvesisolating the environment of the sewer pipe from the roots around or near the sewer
pipe. Three examplesof physica control are: 1) tree remova, 2) pipe replacement, and 3) pipere-lining.

Treeremoval. Thismethod worksbest when removing asingletroublesometree such asawillow
whose roots have invaded pipes. Unfortunatdly it would be difficult to convince homeownersaong " Shady
Lane" that the municipdity’s public works department should remove ther treesin he vicinity of sewer lines.
This would not only be expensive but would not guarantee removal of the root problems. Roots may
aurvive long after the death of the above ground part of the tree necessitating the use of mechanicd or
chemica controls for some time afterward. For tree remova to be most effective, the sump should be
pulled or chemically treated with a basd application herbicide.

Pipe replacement involvesremoving old, defective sewers and replacing them with new sewers.
As discussed above, the new sewers must have ar-tight joints and properly ingtaled connectionsin order
to prevent the rootsfrombecoming aproblem. Pipe replacement correctsstructural defectsaswell asroot
problems. There are four mgjor disadvantages to pipe replacement: 1) cogt, 2) disruption of traffic and
property, 3) roots can dill enter through building sewers, and 4) the destruction of trees planted in the
vidnity of the trench line. If the pipe isin danger of collgpsing, or isin a gate of sructurd falure, pipe
replacement may be the best method of control. Pipe replacement is not warranted when the pipe isin
sound structural condition.

Pipe lining includes various technologies for rehabilitating sewer pipe. Roots mus be chemicdly or
mechanically removed prior to inddlation. One method, "Sip-lining" involves pulling a seamless pipe
through the existing sewer and digging only where building laterals require connecting. Another method,
"Cured-in-Flace" lining involvesinflating and curing a sock or plagtic tube that conforms to the shape of
the pipe. Robotic devices are then used to cut building connections into the liner.

Advantagesof pipelinngarethat it 1) addressesinfiltrationproblems and some structural defects, 2) isless
disruptive than pipe replacement, and 3) promises long-term control againgt root regrowththrough joints.
Disadvantages of pipe lining are: 1) it isoftenmore costly than replacement, and 2) roots can till re-enter
the mairHine sawer through building laterds. Evenafter rdining the main-line sewer, chemica control may
be required to prevent roots from penetrating the main-line sewer through service connections.

M echanical Control. Mechanica contral is the most common method of root control, and the most
important non-chemica method for applicatorsto understand. Mechanical control involvesthe use of tools
or other devices which cut and remove roots from sewers.

Drill machines, also caled 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 smal diameter sewers. They are ssldom used in main-line sewers.

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

Jetters are dso known as flushers, flush trucks, jet rodders, jet trucks, and hydraulic sewer
cleaners. Jetters consist of a high pressure water pump, water tank, hose redl, and /2" to 1" sewer
deaning hose. Orifices in the rear of the nozzle prope the hose through the sewer. The nozzle blasts
through obstructions.  As the hose and nozzle is retrieved, debris is hydraulicaly flushed back to the
insartion manhole for remova. Jetters can a so be equipped withroot cutterswhichusethe force of water
to spin blades. Unfortunately, root cutters can easly get stuck in the sewer, especidly where there are
protruding taps or other structura defects. Bound cutters can only be removed by digging them ot.

Winches, aso caled drag machines or bucket machines are large, engine-driven winches which
pull buckets, brushes, or porcupine-like scrapers through the sewer. Specia tools are designed to cut
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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.
Chemicds are ineffective and dangerous when used in plugged or surcharging sewers. Sewer stoppage is
an emergency Stuation and the municipdity should have some type of mechanica control device for
correcting such problems.

The man disadvantage of mechanica control is that it provides no residua control or long-term
effectiveness. Roots respond to injury by producing ahormone, abscisic acid, which hastens and thickens
regrowth. Root masses grow back heavier eachtime they are cut. Tap roots continueto grow in diameter
and intime place additiond stressonsewer pipe. Good results are obtained if the roots are cut flush with
the joints however offset joints and cut-in lateras can prevent the use of full-gauge cleaning tools.

Mechanical control is oftenused in conjunctionwithchemica control. For example, to prepare sewer lines
for rehabilitation with pipe-lining and grouting.

Chemical M ethods of Root Controls

Chemicds can kill roots for a distance beyond the point of contact, providing control of root growths
outside the sewer pipe.

Pedticides are the fastest way to control pests. For root control they are practicaly the only tool available.
Choosing the best chemical for the job is important. Chemicals used to control weeds are called
herbicides. They kill plantsby contact or systemic action. A contact her bicide hasalocdized effect and
kills only the plant parts which the chemica comes in contact with. Systemic her bicides 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 provide the desired results. Metam-sodium is a contact
herbicide.

Herbicide activity is either sdlective or non sdective. Selective herbicides kill weeds certain types of
weeds such as broadleaf or grassy plants. They are used to reduce unwanted weed without harming
desrable plants. Non selective herbicides kill dl plantspresent if applied at anadequaterate. They are
used where no plant growth iswanted. Metam-sodium is anon selective herbicide.

Many chemicas such as bensulide, dichlobenil, dinoseb, endothall, metham, paraquat, triflurain, 2, 4-D,
2,4,5-T, copper sulfate, and chlorthiamid have beentried for root control. Note: not al of these products
may be registered in al gates, or there may be speciad handling requirements not specified on the labd.
Applicators should check with locd authorities before using these pedticides. Also, acid and basic
compounds such as sulfamic or sulfuric acid and sodium or potassium hydroxide are commonly used as
"pour down" products in resdentia settings.

Trifluralin. Brand Names Treflan, Bio-Barrier.

Fabric or rubber impregnated with triflurdin pellets isaredatively new concept in sewer line root contral.
Theimpregnated fabric is placed between the sewer pipe and trees at the time of sewer ingalation. The
fabric isporous dlowing water to passthrough. Thetriflurdin pelletsaretime-reeased, with manufacturer's
camsthat active ingredient leaches only afew inchesbefore being trapped by soil particles. Impregnated
rubber is used for joint gaskets. Triflurdin is not water soluble, and unsubstantiated claims state that root
control lastsfor "decades'.
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Three advantages of this method are: 1) root contral is long-lasting without need for re-treatments, and
2) pedticides are not directly introduced into the sewer collection system, 3) environmentd risk is
minimized.

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

Actudly, modern pipdine ingdlaion, if done correctly, can adequately deter root penetration making
preventive chemica control unnecessary.

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

Although small amounts of copper are required by plantsfor normal growth, excessive amounts of copper
will cause leaf damage and could result in the deeth of the tree. Copper isa heavy metal which may not
be removed by the normal treatment process. Not only can it be toxic to the treetment plant's microbes
but it leaves the trestment plant as a pollutant in both the effluent and the biomass (dudge), thus becoming
apotentia environmenta 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 till in widespread use by many plumbers and
homeowners as a "pour down" application for controlling roots in building sewers. Copper sulfate is
believed to be ardatively safe materia to handle, and poses little hedlth risk to the gpplicator.

The use of copper products may not be permitted in some states. Check withloca authoritiesbefore use.

Metam-Sodium and Dichlobenil. Synonyms. Metam, Metam-Sodium, Metham-Sodium, Vapam®;
Synonyms - Dichlobenil: Casaron®

Metam-sodium and dichlobenil have been used together as a root control product in sewers for
agoproximately 25 years. Metam-sodium is a fumigant, meaning it bresks down into a gas
methylisothiocyanate (MITC), whichkillsthe plant roots. 1tisnon-systemic and does not movethroughout
the root systemkilling the whole plant. Metamisused with dichlobenil because asdichlobenil isan effective
growth inhibitor.

Thesetwo pesticideswere origindly applied together by spray or soak methods. Soaking entailed plugging
the pipe, filling it with the chemicd for aperiod of time, dlowing the chemicas to penetrate any blockages
aswdl assoaking out cracksand joints and killing further up the root sysem. Spraying involved spraying
the interior of the pipe with the chemica solution. Because of the large doses of chemica used and ther
gpparent threat to treatment facilities the soak or gpray or are no longer recommended.

Current methodology uses metam-sodium productsas adry foam (Smilar to shaving cream). Specidized
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 pipeto betreated. While the hose
isbeing retracted foamis pumped through the end filling the pipe with foam. As the foam collapses (over
aperiod of 1 hour or more) it has atendency to adhere to the pipe and root surfaces.

Any product that does not adhere to the roots and pipe wadls enters the wastewater in the pipe and is

carried to the treetment facility. The dilution of the product in the wasteweter, and the ingtability or rapid
breskdown (fuming off) of the metam-sodium, dlows a safety margin for the treetment plant.
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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 monthsto ayear
or more. The decomposed organic matter enters the wastewater stream and is carried to the trestment
plant for disposa. Root regrowthwill start inacouple of years which may necesstate retrestment & 3 to
5 year intervas.

| dentifying Which Lines Have Root Problems

Pest identification is usudly the first and most important step in a pesticide control program. In sewer line
chemical root control, pest identification is not aissue because it does not matter which species of treeis
producing the nuisance roots. All rootsin sewers are pests -there are no beneficia species.

In sewer line chemica root control, the sewer applicator is, confronted with the problem of determining
which sawer lines have been infiltrated by roots. Severa 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.

Saewer linetelevision reports. These provide accurate evidence of aroot problem.

Commonaltiesin root prone areas. Generdly, sewer linesin the same area, that wereinddled at
the same time with smilar tree-planting patterns near sewers, will experience smilar root problems.

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

# Sewers located near other sewers with known root problems.

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

# Sewer-lines located off-road in wooded easements, or a acurb line, near treesand  roots.

# Sewer-lineswithmany lateral connections per lined foot, affording greater opportunity for
root intrusion.

# Sewer-lineslocated in tree-lined streets and easements.

# Reddentid areas are more susceptible than industrid aress.

# Sewer pipe congtructed with loose fitting joints or out-dated joint packing materid. (Asbestos-
cement pipe, orangeburg pipe, and clay tile sawers with cakumjointsare  very susceptible to root
penetration whereas pipe with air-tight rubber gasketsand  seamless pipe are less susceptible).

A useful toal for planning root control programs is the scattergram.  Thisis amap of the sewer collection
systemwithknown root problemlineshighlighted. Asaroot-related stoppage occurs, or if other evidence
of aroot problem is detected, the line is highlighted on the map. Over time, patterns begin emerging
indicating an arealis root prone.

Test Your Knowledge

Q. Namethe two types of root systems associated with sewer problems,
A. Fibrousroot systems and tap root systems.

Q. Nameat least three factors around sewer pipes that influence root growth.
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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.

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

V| root structures hang from pipe with steady flows, and sweep the tops of the flow or nutrient. Tall
root structures grow pipe with low or intermittent flow and look like a horse's tall growing
downstream.

Name at three different non-chemica root control methods.
Cultura control, physica control and mechanica control.

Name at least three chemica control methods other than metam-sodium.
Use of herbicides, acid or basic compounds, copper products and triflurain impregnated fabric.

Explain differences between contact and systemic herbicidesand between sdlective and non-sdective
herbicides.

Contect herbicides quickly kill only that part of the plant it contactswhereas systemic herbicidesare
dowly transported throughout the plant and killing it. Sdective herbicides will affect onetype of plant
such as broadleaves or grasses whereas non-sdlective herbicides affect al plants.

Name several methods used to identify which lines have root problems.
Maintenance higtories (scattergram), sewer line tdlevison reports and commondities in root prone
aress.



CHAPTER 3
METAM-SODIUM

L ear ning Obj ectives

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

Explain what a pedticide 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.

Root Treatment For mulation

Theactive ingredientsinapesticide are the chemicas that control the target pest. The pesticide product
the sewer agpplicator purchases is rarely made up only of active ingredients. Usudly 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 additivesinert ingre-
dients(inerts), and may include wetting and/or foaming agents, spreaders, stickers, extenders, or diluents.
They usudly make the product safer, easier to apply, more convenient to handle, and more accurate to
measure.  This mixture of active and inert ingredients is caled 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 sngle active ingredient often is sold in severa different kinds of formulations. Normaly for other pest
control programs gpplicators must consder factors such as pests, gpplication equipment, hazards, safety
and the environment in deciding which formulation to use,

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

Liquid Formulations.

Foams. Except for sawer line root control use of foam hasbeenlimitedinthe pesticide industry. For
sewer-line root control, foams are animportant method for ddlivering pesticidesto the Site of the pest (root
intruson). At the present, metam-sodium productsfor sewer usage may only be gpplied asafoam. Foam
quality may vary and is difficult to define. For instance, foam may have the consistency of an aerosol shav-
ing cream (dense, smdl dry bubbles) or that of dish washing soap suds (fluffy, large watery bubbles). For
sewer use, the desired foam isthat of an aerosol shaving cream. The dryer phase of thisfoam isused to
treat smaler pipe (less than 12" - 14" diameter) and a wetter foam is used to treet larger pipe (14"+
diameter).

Specidly designed foam generating equipment is required to produce and deliver the foam to the interior
of the pipe. Theindustry standard (dry foam) isto generate 20 gdlons of foamfrom1 gdlon of chemical-
water solution, and for the wetter foam, to generate 14 gdlons of foam from 1 galon of chemical/water
solution.

Foam is used to ddliver root control chemicals because:
# it effectivey fills the pipe void above the flow line, contacting the pipewallsand root  masses,
I it does not break down for a period of time after application, maintaining the required  contact
time for metam-sodium,
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it prevents metam vapor from drifting through the pipe into manholes and house vents,

it contains surfactants and emulsfiers which asss the herbicidesin penetrating through the grease
and organic deposits, on the root masses, increasing the effectiveness of metam-sodium, and

I it dlowstrestment while pipes remain in service.

Dry Formulation
Wettable Powder s(WP). Wettable powdersaredry, findy ground formulaions whichlook likedusts.

They must be mixed withwater for gpplication. Dichlobenil asused in sewer lineroot control fallsinto
this classification.

M etam-Sodium

Metam-sodium (sodium-N-methyldithiocarbamate), is dso known as Vapam® ! , Metham sodium and
SMDC. Metam-sodium isafumigant pesticide with end use productsformul ated as 18% to 42% aqueous
solutions. This chemica has been registered since 1954 for use as a preplant fumigant to control weeds,
nematodes, fungi, bacteriaand insects. There are approximately 35 registered metam-sodium products.
Additiond usesindudewood preservation, dimicide, treeroot control and aguatic weed control. Metam-
sodium has been used commercidly in combination with dichlobenil for sewer root control sincethe early
1970's.

Reactivity. Metam-sodium isstable under norma conditionsand very sableat apH higher than 8.8 The
commercid metam-sodium formulationis stable at abuffered pH of about 10. Metam-sodium is ungtable
at apH below 7 a which point it hydrolyzes (bresks down into other products). Prolonged exposure to
ar resultsin gradua decompostion to form MITC, a poisonous gas. When metam-sodium ismixed with
water it rapidly hydrolyzesto MITC. The MITC gas penetrates the root massto kill theroots. MITC is
muchmoretoxic thanitsprecursor 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 norma conditions of use metam-sodium is diluted with water with air added to form a foam.
Dilutionwithwater decreases the solution's pH causing rgpid hydrolyss of the metam-sodium. Inaddition
to MITC hydrolyss aso yidds carbon disulfide (CS,), hydrogen aulfide (H,S) and minor products,
elementa sulfur and 1,3-dimethylthiourea. In confined space these byproducts could exacerbate hydrogen
aulfide problems in collection systems or compromise pre-trestment loca discharge limitations.

Inhalation Exposure. exposureto Metam-sodium by inhalation is assumed to be dight. However, since
metam-sodium decomposes to MITC, CS,, H,S and other products. MITC is a gas thet is extremely
irritating to respiratory mucous membranes, to the eyes, and to the lungs. Inhdation of MITC may cause
pulmonary edema (severerespiratory distress, coughing of bloody, frothy sputum). For thisreason metam-
sodium must be used outdoors only, and precautions must be taken to avoid inhdation of evolved gas by
wearing an approved canister respirator of ar supplied respirator.  If pulmonary irritation or edema occur
asareault of inhding MITC, trangport the victim promptly to amedicd facility.

Dermal Exposure. Exposure to metam-sodium through the skin is expected to be minimd if adequate
persona protection equipment (PPE) is worn, namey chemica resstant gloves, long deeved shirt and
goggles. Since the surface of the skinisacidic, pH 4.5 - 6, metam-sodium will decompose upon contact
withthe skin. MITC isextremdly irritating to the skin and eyes. Contamination of the skin should betreated

1
Vapam is aregistered trademark of Zeneca Agricultural Products.
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immediatdy with copious amounts of water to avoid burns and corneal injury. If skin or eye irritation
persgts, seek medical attention.

Developmental Effects. Studieswith laboratory animas indicate that metam-sodium ingested over a
period of severd days can cause pregnant femaes to lose weight and fetuses and offspring to exhibit
skeletd irregularities.

Dichlobenil

Dichlobenil is aresdua-type pesticide formulated as a wettable powder, soluble concentrate/liquid, and
granules. The chemica has been registered since 1964 as a soil Sterilant to control broadleaf weeds,
grasses and aguatic weeds. Dichlobenil isaso applied asafoam, spray or additive to chemica grouts for
the control of treerootsinsewer-lines. For sewer useit isformulated as a 50% or 85% wettable powder
and is frequently used in combination with metam-sodium.

Dichlobenil kills weeds by impairing metabolic processes that are unique to plant life. For thisreason it's
mammadian toxicity is low. Nonetheless care should be exercised when handling this and any pesticide
epecidly when used in combination with other pesticides such a metam-sodium. Consult the product's
label and materid safety data sheet (MSDS) for precautionary ingtructions.

Test Your Knowledge

>0

What is a pesticide formulation?
A formulation isamixtureif active ingredients (control materid) 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 afoaming agent to be
added prior to digpersd. Dichlobenil is awettable powder that may be added to the metam-sodium
foam mixture.

>O

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 hydrolyss of metam-sodium affect an applicator.
MITC, aproduct of hydrolyss, isahighly toxic gas.

Why is dichlobenil added to metam-sodium as aroot control pesticide.
Metam-sodium is acontact herbicide, killingonly those root partsit contacts. Dichlobenil isaresdud
type herbicide that continues to control root growth for a period after gpplication.

>0 PO PO

3-3



CHAPTER 4
READING THE METAM-SODIUM ROOT
CONTROL PESTICIDE LABEL

L ear ning Obj ectives

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

# Interpret the terms of alabdl.

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

# Interpret the sgnd words and symbols on a pesticide |abel.

# Know the types of hazard precautionary statements on the pesticide labdl.

The Pesticide L abel

The pegticide labél is the informationattached to the pesticide container. Labeing includesthe label plus
al other information you receive from the manufacturer about the product. FIFRA requires that specific
information be printed on the container labds of registered pegticides. This provison is made for the
protection of humans, animas, plants, and the environment. Some labels are easy to understand. Others
arecomplicated. But dl labelswill tell you how to use the product correctly. Thischapter will explainthe
items that must be on alabd.

Root control products containing metam-sodium are packaged separately. These products are meant to
be mixed together in the fidd as two active ingredients, metam-sodium and dichlobenil. Dichlobenil is
formulated separately. |nsome cases, manufacturersa so packagethewetting/foaming agent separatefrom
the metam-sodium.  Thus the user will find a product Iabel on each of the separately packaged containers
that describestheingredients contained in that container. The overal packagelabd ligtsal theingredients
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 requires that certain statements appear at specific locations on a pesticide labdl. Refer to Figure
1 at the end of this chapter for the locations of required statements on a metam-sodium root control
product.

1 Classification Statements
A statement "Redtricted Use Pedticide” is placed prominently at the top of the front [abdl. It also
may include a brief statement why it is classfied 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 supervison of a certified gpplicator”.

2. Brand Name
Each manufecturer has a brand name for its products. It is usudly the largest and most
conspicuous wording on the labdl. Different manufacturers may use different brand namesfor the
same pedticide active ingredient. Most companies register each brand name as atrademark and
will not dlow 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.

3. Type of Pesticide
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Thetype of pedticide is usudly listed onthe front panel of the pesticidelabd. This short statement
usudly indicates in generd terms what the product will control.  The sample label reads 'A
Nonsystemic Fumigant Solution for pruning roots in wastewater collecting systems" .
Ingredient Statement

Eachpedticidelabd mugt lis what isin the product. The percentage of each active ingredient and
the totd percentage of the inert ingredients are included for each ingredient listed. Theingredient
gatement mudt ligt the officia chemical names and/or common names for the active ingredients.
Inert ingredients need not be named.

Active Ingredients are those chemicd agentsinapesticidemixturethat kills or otherwise controls
the target pest or pests. Inert Ingredients are materids in the formulation that are carriers and
have no pesticidd effect.

Chemical and Common Names

Pesticides have complex chemica names which identify the active ingredients. Some pesticides
are given another name to make them easier to identify. These are called common names.
Althoughdifferent manufacturersof the same pesticide may use different brand namesthey canonly
use one commonname. Metam-sodium is the common name for sodium methyldithiocarbamate,
the chemica name. Only common names are accepted by EPA.

Front Panedl Precautionary Statements
All front panel precautionary statements must be grouped together and they include:

"KEEP OUT OF THE REACH OF CHILDREN"
This statement must appear on dl pesticide products regardless of classfication or toxicity.
Signal Word
The signal word DANGER, WARNING OR CAUTION must appear in largeletters on
the front panel of the pesticide label immediately following the " K eep Out of Reach of
Children". Itindicateshow acutely toxic the product isto humans. The signd word is based not
only on the active ingredient alone, but on the contents of the formulated product. Use the signd
word to help you determine the precautionary measures to be used.

The sgnd words are:

DANGER (with skull and crossbones) - dl highly toxic pesticidesthat are very likely to cause
acuteillnessthrough ord, dermd, or inhaationexposure will also carry the word POI SON printed
in red and the skull and crossbones symbol.

DANGER - Thisword signals ahightoxic pesticidethat isvery likdy to cause acute illness from
ord, dermd, or inhaation exposure , or to cause severe eye or kin irritation. Metam-sodium
labels display the DANGER labd

WARNING - Thisword sgnds that the product is moderately toxic ordly, dermdly, or through
inhaation or causes moderate eye and skin irritation.

CAUTION - Thisword sgnas tha the product is dightly toxic ordly, dermdly, or through
inhdation or causes dight eye an skin irritation.

Statement Of Practical Treatment (first aid)

This statement provides ingtructions on how to respond to an emergency exposure involving that
product. The ingtructions may include first aid measures and may ingtruct to seek medica help.
Referral Statement



10.

11.

12.

If the Statement of Practical Treatment (above) is not located on the front panel of the [abd, then
a statement onthe front pand must refer the user to the section of the labd or labelling where the
Statement of Practica Treatment may be found.

EPA Regigration and Establishment Numbers

An EPA registration number indicatesthat the pesticide label has beenregistered 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 pesticidelabel or container. Itidentifiesthefacility
that formulated the product and the location of that establishment by state.

Company Name and Address

The name and address of the manufacturer, registrant, or person or firm registering the product
must appear onthe labd. If the registrant is other than the manufacturer, the label should indicate
both parties.

Net Contents

The front panel of the pesticide label tells how much isin the container. This can be expressed as
pounds or ounces for dry formulations and as gdlons quarts, or pints for liquids Liquid
formulations may aso list the pounds of active ingredient per galon 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 overdl package label will have the
combined weight of the total product.

Misuse Statement (notillustrated on Figure 1)

The misuse statement must gppear on dl productsand state in generd terms that, "itisaviolation
of Federa Law to use the product in amanner incongstent with the labe™.

Other Statements which may not be on the Front Panel

Precautionary Statements. These usudly incdlude statements about possible hazards such as
"HAZARDOUS TO HUMANS AND DOMESTIC ANIMALS". If the EPA considers the
product to cause delayed effectsthe label must warn youof thisfact. These satementswill tell you
whether the product has been known to cause tumors or reproductive problems in laboratory
animds. If the pesticide has the potentid to cause dlergic effects, such as kiniirritation or athma
then the labe or labding must state thisfact.

Personal Protective Equipment (PPE) Statements

Immediatdy following the statements about acute, delayed and dlergic effects the labeling usudly
will list persond protective equipment requirements. Metam-sodium root control [abels are very
gpecific onthe PPE requirements. These statementstell you the minimum PPE that you must wear
when usng the pesticide. An individua may wear more than required, but not less. Also, some
gates may include requirements greater than the label satement. Consult the product's Materia
Safety Data Sheet (MSDS) for additiond information on PPE.

Environmental Hazards. Metam-sodium labels contain specia statements that product is
hazardous to agudic life if not used correctly. Thisstatement reads" Toxic tofish and aguaticlife’.

Some environmenta statements appear on nearly every pedticidelabel. They are reminders of
commonsense actions to followto avoid contaminating the environment. The metam-sodium root
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control label follows these generd statements with specific toxicity statements and provides
practica steps to take to avoid harm to wildlife. For example, the labe gives the user specific
directions on the following:

# disposal of equipment washwaters and wastes. "Equipment washwatersand wastes  resulting
fromthe use of this product may be disposed of on-siteaccordingtolabel  directionsfor use’,
by flushing the wastes into the sewer line just treated, "or at an  approved waste disposal
fadlity".

# precautions not to use the product "in storm, field, or other drains unless the effluent is trested
in a sanitary sewer system.” And, "Keep off lawnsand plants asthey may be severdly injured"”.

# how to clean ground aress, "Foam should be shoveled off planted areas immediatdy
rather than washing off with water".

Physical or Chemical Hazar ds. This sectionof the label or MSDS warns you of any specid fire,
exploson, or chemica hazardsthe product may pose. The metam-sodium root control label reads,
"Do not use or Sore near heet or open flames'.

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

Use precautionsaround buildings. Duetothehedthrisksinvolvedinusng metam-sodium
products, specia precautions are used around people. The metam-sodium root control 1abel
has a specid warning requiring the applicator to take special consderation of sewer service
lines, buildings and basements. The mgor concern is that the root chemica foam will be
inadvertently forced up service lines and into homes, jeopardizing the hedlth and safety of the
inhabitants.

Expliat directions for avoiding backups are included in the USE PRECAUTION section,
"Building drains may be plugged to protect against backup and flooding. Follow thedirectionsfor
measurement and use carefully to avoid using excess foam that may beforced up laterd linesinto
buildingdrains””. Thelabd doesnot preclude treating servicelines. It dtates, "Laterd linesmay
be treated, but do not force excessive foaminto service lines which may cause it to be forced up
laterd linesto building drains”

Specific directions are given if the Stuation should arise that the building has been penetrated
withthe metam-sodium fumes, "Building occupants should exit structuresif the pungent, rotten
€gg odor of metam-sodium is detected. Open windows and ventilate with fans. Flush drains
withample water if the odor comesfromthem”. Alsoincluded are specific directionsfor 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 remova of foam and liquid,
wash area of spill or backup with water and detergent and flush down the drain. If rugs or
cloth are contacted, take them outside to dry before laundering them separately™.

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

Use precaution around wastewater treatment plants. Because high concentrations of
metam-sodium root control chemicals in the waste water may adversdly affect the biologica
sewage breskdown process in the wastewater treatment plants a specid USE
PRECAUTION gatement is on this product labdl.



Specific preventative application procedures are mentioned, "Large scae applications to
sawage collection systems in proximity to a sewage trestment plant should be divided into
gmadler sectiond treatments done at one or two day intervals to minmize effectson the sawage
trestment process'.

To protect the trestment 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 trestment plant officias prior to
use so they may check for any unusud, pungent, rotten 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 treetment plant or the biological breakdown process is
adversdly affected, root control gpplications should stop until normal conditions 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 gpplicator
appears on the metam-sodium root control [abels.

Sorage and Disposal Statement. All pegticide labels contain genera indructions for the
appropriate storage and disposa 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 ingructions on intended uses must
be clearly stated and in such termsthat they will be readily understood by the user.

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

READING THE LABEL SUMMARY

The following statementswill give you an idea of the information you will find in the product labdl.
Although this chapter has not dedt with the complete specific detals in the metam-sodium label
these topics will be dedlt with in detail in the following chepters.

Before you buy a pesticide, read the labdl to determine:
# if it isthe pesticide you need for the job,
# if the pesticide can be used safely under the gpplication conditions.

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

# what the pesticide can be mixed with (competibility),
# how much pegticide to use,

# the mixing procedure.

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

# where the pesticide can be used,

# how to apply the pesticide,

# whether there are redtrictions for use.

4-5



>O

>O

>O

>O

>0

4-6

Before you store or digpose of the pesticide or pesticide containers, read the label to determine;
# where and how to store the pesticide,

# how to decontaminate and dispose of the pesticide container,

# where to dispose of surplus pesticides.

Labels generdly list other precautions to take while handling the product. These are sdlf-
explanatory:

# Do not contaminate food or feed.

# Remove and wash contaminated clothing separately from household clothing before reuse.

# Wash thoroughly after handling and before eating or smoking.

# Wear clean clothes dally.

# Not for use or storage in and around the house.

# Do not dlow children or domestic animasinto the trested area.

Tes Your Knowledoe

Explain the difference between the terms "labd” and "Labding”.
The labd isinformation printed on or attached to the pesticide container. Labeling ncludes the label
and al other information received from the manufacturer about the product.

Explain the differences between brand, chemical and common names.

A brand name is usudly atrademark used by manufacturers to identify their product. The chemica
name is a complex name that identifies the chemical components and structure of a peticide. A
common nameis a shorter name that the EPA recognizes as a subdtitute for the chemica name.

Name and explain the sgna words and symbols you may see on a pesticide labdl.

"Caution” indicatesthe product isdightly toxic or rdaively nontoxic. "Warning" indicatesthe product
ismoderately toxic. "Danger" indicatesthe pesticideis highly toxic and may beaskin and eyeirritant.
The addition of "Poison” inred and the skull and crosshones indicates the pesticide is highly toxic as
apoison.

What types of hazard statements should you look for on the label?
L ook for precautions about hazardsto human (and domestic animas), environmental  hazards, and
physica/chemica hazards.

Describe how a metam-sodium and dichlobenil root control product is packaged and labeled.
Each product is packaged and labeled separatdly. The overdl labd will lig dl ingredients in the
complete package. The label has a statement "Only for use in combination of metam-sodium,
dichlobenil and foaming agent as directed”.



RESTRICTED USE PESTICIDE 1.

FOR RETAIL SALE TO AND APPLICATION ONLY BY
CERTIFIED APPLICATORS OR PERSONS UNDER THEIR
DIRECT SUPERVISION

BRAND NAME 2.

Nonsystemic Fumigant Solution for pruning roots 3.
in wastewater collection systems.

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

4.
ACTIVE INGREDIENT % by weight
Metam-sodium (sodium methyldithiocarbamate). 30%
INERT INGREDIENTS 70%
Total...ccveeeeeeeeeceeeee 100%
Contains 3.18 Ibs. active ingredient per gaIIon 9
EPA Reg. No. 64945-3 EPA Est. No. 44616-MO-1
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.

IF IN EYES: Immediately flush eyes with large amounts of running water for at least 15

minutes. Hold eyelids apart to ensure rinsing of the entire surface of the eye and
lids with water, Get medical attention immediately.

IF INHALED: Remove to fresh air. If not breathing, dear 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 patent will
permit induction of vomiting or evacuation of stomach. Do not give anything by
mouth to an unconscious or convulsing person.

8.

FOR ADDITIONAL PRACTICAL TREATMENTS:
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.

Figure 1.



CHAPTER 5
APPLICATION CONCERNS-
WASTEWATER TREATMENT PLANTS
LATERAL LINES & BUILDINGS

L ear ning Obj ectives

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

Know the three mgor components for handling waste water.

Know the difference between a sanitary and storm sewer.

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 trestment ponds (lagoons).

Explain the difference between design flow and actud flow.

Understand how metam-sodium can affect a treatment plant and the processes invol ved.
Understand the treatment principlesin service lines.

FHBFHHE HHIEH

Wastewater Treatment Facilities

Raw wastewater and efficiencies of trestment processes vary fromplant to plant. This chapter will provide
you with an understanding of the basic operation of a treatment plant and will help you determine the
potentia risks associated with the applicationof root control chemicas with emphasis on metam-sodium.
It is important that you not only understand the operation of sewer collection systems but you mugt dso
have a basic understanding of the treatment process.

Fadilitiesfor handling wastewater usudly havethreemajor components: collection, treatment, and disposdl.
Anundergtanding of the treatment processis very important for the applicator, especialy whenintroducing
foreign materids, suchasroot control chemicals or grease eating bacteria, into the collection system. For
example, the root control chemicd, metam-sodium is ageneral biocide so its potentid for affecting the
treatment process is directly related to the concentration reaching the trestment plant and the efficiency of
that plant's treatment process.

Collection Systems

Collection and trangport of wastewater from the source to the treatment plant is accomplished through a
complex network of pipesand pumpsof many sizes. Typicdly, the sewer coming into the trestment plant
carries municipa wastes from households and commercid establishments and possibly some industria
wades. Thisiscdled asanitary sewer. All sorm runoff iscollected separately inastorm sewer, which
normaly dischargesto awater course without treatment. In some areas, only one network of sewers has
been lad out beneath the municipdity to pick up both sanitary wastes and storm water in a combined
sewer.

The collectionsystem consists of a series of interconnecting pipes of varying sizes (from 4" pipeto tunnds
in which maintenance personne can float in boats). The mgority of the pipe footage in areas serving
buildingsis8"- 12" indiameter. The systemisdesigned to providegravity flow from the point of collection
to the treatment plant. Sanitary sewersarenormaly placed at adope sufficient to produce awater velocity
(speed) of approximately two feet per second, or more, whenflowingfull. Usudly thisveocity 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 dlow maintenance personnel accessto the collectionsysem. Design criteria
usudly 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 treetment plantswithflowsof less than0.5 milliongdlons per day (MGD) have pipeszes4" - 8" and

occasondly 10" - 12'. As the plant capacities increase, the pipe Szes increase as laterd flows are
collected and approach the treatment plant.
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Variablesin the Wastewater Collection System that | nfluence Root Control
Applications

Pipedopeisamagor desgncriteriaof the collectionsystem. The dope of asewer isthe change inéevation
between two manholes divided by the distance between the manholes. Pipe dope and flow velocity can
affect the applicationand detention time of metam-sodium withrespect to impacting treatment plants. The
desgn standard for dopeisa minimum flow ve ocity of 2.0' per second with the preferred velocity of 2.5'
per second. Asthe pipes are designed for more slope, the velocity increases. The presence of roots
causes the velocities to decrease.

Gradeisanimportant congderation when applying root control chemicas in terms of the effect trestment
may have on buildings "below grade’. The termgrade, dthough used at timesin place of dope, isalso used
to indicate relative devation: eg., a building sewer istermed "below grade’ if the eevation of floor drains
are below the invert eevation of the upstreammanhole. Slope and pipe size and head pressure determine
the velocity of the wastewater.

Flow characteristics canaffect root growthpatterns. Flow may dictate the appropriate trestment method,
the rate of root decay after trestment, the rate a which chemicals drift toward the trestment plant, and the
rate of dilutionof chemicadsin the wastewater stream. Flows can be influenced by groundwater infiltration
and during peak periods of resdentia or indudtria use.

The amount of flow can affect 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.

The greater the velocity of sewer flows the greater the rate at which root control chemicas 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 trestment.

The root control gpplicator should be aware that heavy or swift flowsare more problematic with respect
to protecting the treetment plant, and should vary the applicationrates accordingly. The gpplicator should
a so be mindful of force mainsupstreamfromthetrestment area. Force mains above treated sectionswhich
"kick in" after trestment canwash chemicals out of treated lines, and move chemicas downstreamtowards
the trestment plant.

Characteristics of the collection system can affect the efficiency of awastewater treatment plant and
alow the root control chemical to have an unusud influence on the plant. Large water users, such as
industrieswhichcontribute waste to the collection system, may affect the efficiency of the treetment plant,
especidly if there are periods during the day or during the year when their waste flows are amgjor load
on the plant. For example, canneries are highly seasond, 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.

Thetimerequired for wastesto reachaplant canaso affect atreastment plantsefficiency. Hydrogen sulfide
gas (rotten egg gas) may be released by anaerobic bacteria feeding on the wastesiif 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 (Solidswon't settle easily). Wastes from isolated subdivisions located far
away from the main collection network often have such "aging” problems.

Pump dations are normaly ingdled in sewer systems in low areas or where pipe is considerably deep
under the ground surface. These pump stationslift the wastewater to ahigher point fromwhichit may again
flow by gravity, or the wastewater may be pumped under pressure directly to the trestment plant. Alarge
pump station located just ahead of the treetment plant can create problems by periodicaly sending large
volumes of flow to the plant one minute, and virtualy nothing the next minute. Thesefluctuating flowscan
be reduced by using variable speed pumps or short pumping cycles.

Dilution
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The Sze of ¢ wastewater trestment plant determines the amount of dilution of root control chemicals that
occurswithwastewater. Concentrations of pesticides are measured interms of percent of active ingredient
(A.1.) 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). Thefallowing isan example of determining the amount of
active ingredient need in a particular system.

Estimate the maximum concentrationof the activeingredient of aproduct, inparts per million, inwastewater
as it enters the wastewater treatment plant headwords.

Labd indructions say to mix 10 galons of Product (25% A.1.) with200 gdlons of water. This solution is

converted into foam at aratio of 20:1, foam to solution. This materid is applied over the course of two
hours to a sewer system with flows of 380,000 gallons per hour.

Note: The 200 galons of water used in the mix, and the foam expansion rétio isirrdevant to the answer.
@ 10 gdlons of product is applied over two hours, so 5 gallons per hour is applied of a product
containing 25% A.l in one hour. Therefore:

) 5X 025 = PartsProduct (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 theyidd is.
) 3.29 partsof A.l. per million gdlons (ppm) of water.

Laboratory tests indicate that the "no observable effect limit* (NOEL ) for foaming root control products
containing metam-sodium and dichlobenil is aconcentration of 10 ppm A.l. metam. Seven (7) ppm A.l.
metam is used inorder to provide aminimd safety margin. By usngwhat we have learned about sewer line
flows, we can edimate the amount of active ingredient, or product, necessary to achieve a given
concentration.

Example  Anapplicator learns fromthe trestment plant operator thet average day-timeflowsare 5 million
gdlons, and that this is spread evenly over the 8 hour day in which the gpplicator intends to
work. What amount of product canthe applicator apply over the 8 hour day to stay under 7

parts per million?

Answer:  5MGXx 7 PPM + .25 (%) A.l.
(3,500,000) + .25 =140 gallons of product
140 gallons + 8 Hrs. = 17.5 gallons per hour of 25% A.I. Product

Note: No two treatment plantsaredike. Two plants with the same flow may react very differently to the
same concentration of pesticides in wastewater flow. The biologica 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 avery
amdl concentration of a pesticide such as metam-sodium and become "upset” (adverse change in the
biologica decomposition processthat can last from hours to days). The same plant, operating well and
unstressed, may be able to tol erate severd ppmof metam-sodiumwithout effect. Treatment plantsbecome
upset for anumber of reasons, only one of whichmay be traced to root control chemicds. A wdl run plant
is usudly more tolerant and resilient to pesticides.

The applicator should keep in mind that manufecturer's recommendations should be used only as a
guiddine. 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 personne as
wdll.
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Disposing of Excess Chemicals - Effect on the Plant

Dichlobenil and metam-sodium have certain physical properties which lend them to either absorption or
degradation in the pipe section being trested. The foaming method of applicationretains the metamin the
pipe section being treated for a period of time, dlowing decompositionto take place, thus reducing the risk
to the recaiving trestment 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 materia may hit the plant as a
"dug" and temporarily upset the plant.

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

NOTE: To determinethedaily recommended dosage of metam-sodium root control chemicals
to a particular system see calculation proceduresin Chapter 7 - Application of Metam-Sodium
Root Control Chemicals.

Treatment Plants

When wastewater reaches a wastewater treatment plant it flows through a series of trestment processes
(Figure 2) which remove the wastes from the water. This reduces a potentid public hedth threat before
it is discharged from the plant. The number of trestment processes and the degree of treatment usudly
depend on the uses of the recelving waters.

The following provides an introduction to the names of the trestment processes, the kinds of wastes the
processes treat or remove, and the location of the processesin the flow path. Although not al trestment
plants are dikethere are certain typicd flow patterns that are smilar from one plant to another. Figures
3, 4 and 5 show possible flow patterns through trestment plants- pond trestment plant, trickling filter plant,
and activated dudge. The differences in trestment process, daily flows and trestment plant operating
efficiency dl affect the trestment plant's ability to tolerate pesticides such as metam-sodium.

When wastewater enters a treatment plant, it usudly flows through a series of pretreatment or
preliminary treatment processes - screening, shredding, and grit remova. These processesremovethe
coarse materiad from the wastewater. Flow-measuring devices are usualy ingtalled after pretreatment
processes to record the flow rates and volumes of wastewater treated by the plant. Pre-agration is used
to "freshen” the wastewater and to help remove oils and greases.

Next the wastewater generaly will receive primary treatment. During primary trestment, some of the
s0lid matter carried by the wastewater will settle out or float to the surface whereit can be separated from
the wastewater being treated.

Secondary treatment processes usudly follow primary treetment and commonly congst of biological
processes. This means that organisms living in the controlled environment of the process are used to
partily stabilize (oxidize) organic matter not removed by previous trestment and to convert it into aform
which is easier to remove from the wastewater. The current design parameters for secondary trestment
plantsisto provide 3 - 30 hours detentiontime inthe aeration portion of the trestment process. Retention
time design is a function of plant Sze and plant type, for example a amdl extended aeration plant would
probably require a 24 hour detention time and a5 - 10 MGD plant 6 - 8 hours detention.

Waste materia removed by the treatment processes goes to asolids handling facility and then to ultimate
disposal.

Waste treatment ponds, called lagoons, may be used to treat wastes remaning in wastewater after
pretreatment, primary trestment, or secondary trestment. Lagoonsarefrequently constructedinrurd areas
where sufficient land is available. How-through time for lagoons 4 to 60 days depending on the design.

Advanced methods of waste treetment have been devel oped for genera deanup of wastewater or removal

of substances not removed by conventiond treatment processes. These method may follow the trestment
processes previoudy described, or they may replace them.
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Before treated wastewater is discharged to the receiving waters, it should be disinfected to prevent the
spread of disease. Chlorineisusually added for disinfecting purposes. Sulfur dioxide (SO,) may then be

added to the effluent to neutrdize the chlorine.

The Size of the Wastewater Treatment Plant. The physca size of the wastewater treatment plant is
often the most important factor in determining the effects of chemica root control trestments. It is very
important for chemica root control applicators to know the size of the wastewater treatment plant

downstream from their applications.

TREATMENT PROCESS

PreT reatment
Influent

Screening

Grit Removal

Pre-Aeration

Flow Meter

Primary Treatment

Sedimentation and Flotation

Secondary Treatment  Solids Handling

Biologicd
Chemica
Physical
Processes
Disinfection

Effluent

FUNCTION

REMOVES ROQOTS, RAGS, CANS & LARGE DEBRIS
(HAUL TO LANDFILL)

REMOVES SAND & GRAVEL (HAUL TO
LANDFILL)

FRESHENS WASTE WATER & HELPS REMOVE OIL

MEASURES & RECORDS FLOW

REMOVES SETTLED & FLOATING MATERIALS

TREATS SOLIDS REMOVED BY OTHER
PROCESSES

REMOVES SUSPENDED & DISSOLVED SOLIDS

KILLS PATHOGENIC ORGANISMS

Figure2
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i {Con'd) Possible flow pattern through an
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A typical resdence, with 3.5 persons, uses 80 - 85 gallons of water per person per day. Thisfigure
does not indlude indudtrid use. Using this figure, we could estimate the daily flow for a community of
20,000 people to be gpproximately 1,600,000 gallons of water per day, excluding industrid discharges.
Dally flows are referred to as "million galons per day" (MGD) so this trestment plant would be a 1.6
MGD plant. If industrial flows are added to that of aresdentid community then a combined water flow
of 100 gallons per person would result. Also, if there is excessive groundwater infiltration this would
impact the daily flow rate

The Sze of awastewater treatment plant is measured in terms of the amount of wastewater it is cgpable
of treeting. When discussing flows into wastewater treetment plants, it isimportant to distinguish
between design flows and actud flows. Design flow isthe amount of wastewater that the trestment
plant is designed to handle on adaily basis. Actud flows are just that - the actud volume of water that
enters the treatment plant on agiven day. If the capacity of awastewater trestment plant is exceeded,
excess flows are by-passed around the trestment plant and dumped directly into the receiving waters.
Some treatment plants have large basins to temporarily store untreated flows.

Generdly, mogt flowsin a sanitary sewer system occurs during the day time hours. A Generdly
edimate isthat one-haf or more of the daily flow of awastewater trestment plant occurs between 6:30
- 8:30am. and 4:00 - 9:00 p.m.. Thisestimate could vary depending on local industries and
inflow/infiltretion rates.

The wastewater trestment plant operator can provide information about the amount of flow entering a
wadtewater treatment plant at any given time.

Example Cdculate a reasonable estimate of the day-time (8 am. to 5 p.m.) hourly flows
for awastewater trestment plant with a design capacity of 10 MGD, and an
actud flow of 7 MGD.

Answer: Note: design flows should not be used when caculating actud flow rates. The
figure 7 MGD should be used. We can assume that half the flow occurs during
the 8 am. to 5 p.m. period, then the hourly flow is

(1) 7+2=35
(2) 3.5+9=0.38 MGD (380,000 galons per hour)

Note In practice, do not estimate hourly flows for low volume plants - ask the trestment plant
operator for the hourly rate.

In order to determine the probable impact of a metam-sodium application on a pecific treatment plant,
one must condder: the type of application; length of pipe; size of pipe; dope of pipe; distance from the
treatment plant; dope to treatment plant; type of treatment; size of treatment plant; method of operation;
and exiging biologica gtability. Findly, one must consder the rate of breskdown of metam-sodium in
an agueous solution and more specificaly, the breakdown in high organic environments, such as
sewers.

Variablesin the Wastewater Treatment Facility that | nfluence Root Control
Applications

A large number of variables exist when assessing the probability of an adverse impact on a wastewater
treatment plant due to the use of metam-sodium for sewer root control. These variables may be combines
into: 1) collection system (pipeline) and 2) treatment plant. The following summary of eventsin the sewer
systemn provides reference calculations to assist metam-sodium applicators.

Root Control Chemicals Containing M etam-Sodium

Thephrase, ". . . wipeout or blowout trestment plant” suggestsavisonof awal of rushing water destroying
the treetment plant. A more appropriate term isa"biologica upset”. Upsets can be caused by: changes
in loading (biodegradable solids); hydraulics, pH; toxic chemicas (metam-sodium, gasoline, paints,
solvents, etc.); operator errors; and mechanica breakdowns. The intensty and durationof theseupsetslast
for afew hoursto severa days. All treetment plantsexperience biologicd upsetsfromtimetotime, while
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some may have several upsets a year. Smaler treatment plants are more susceptibleto upsets because one
event probably represents alarger percent of the plants flow than would be experienced by alarger plant.

When treatment plants are upset following treatment with products containing metam-sodium and
dichlobenil, metam is usudly the culprit. Dichlobenil has arddivey low toxicity, and little or no effect on
microorganisms at thewastewater treatment plant. Metam-sodium of itself doesnot cause atreatment plant
problem, but itsbreakdown productsdo. Previoudy you saw that M etam-sodium in the presence of water
decomposed to form MITC, CS,, H,S, and other products. These products begin to evolvein the sawer
line before reaching the plant. Foaming methods of application enhance degradation of metam by: 1)
reducing the pH, 2) injecting large quantities of air, and 3) diluting the material with water, and 4) dow
breskdown of foam whichextendsthe rdease of metam into the sawer flow, increasing time and dilution.

Thetime required for the wastewater containing metam-sodium to travel from the point of application to
the trestment plant, combined with its dilution in wastewater are the key factors affecting treetment plant
upset.

Treatment plant festures that may be affected by Metam-sodium decomposition products are: bacteria
popul ation, species diversty, age of population, dissolved oxygen, amount of flow, dudge inventory. Flow
conditions and proximity to the plant areimportant consderationsin determining the safe application of
metam-sodium.

Effects of Chemical Root Control on Wastewater Treatment Plant
Pr ocesses

The sewer line root control gpplicator is responsible for insuring that an application does not adversdy
affect the performance of the wastewater treatment plant. Root control applications should not be made
where there is likelihood of adverse effects on a plant.

Wastewater trestment plants are biologica sysems and depend on the growth and reproduction of
microorganisms. Root control chemicas are effective because they are toxic to tree roots. These same
chemicas can be toxic to the microorganisms at the wastewater trestment plant. Infact, most substances
aretoxic in large enough quantities, but pesticides are active at parts per million levels.

Pant upset violaions mug be avoided. Treatment plant operators do not consider risking upset as an
option. Municipa treatment facilities are faced with $25,000 per day pendlties for Nationa Pollutant
Discharge Elimination System (NPDES) permit violations resulting from "upset conditions'

NOTE: Always consult the wastewater treatment plant operator before applying any chemical to
a wastewater collection system. All consultations need to be careful and complete. Notice of treatment
should be madeto pretreatment and line maintenance personnel. The wastewater treatment plant operator
can monitor the performance of the plant, and aert the applicator to any adverse effects before the plant
goesinto upset or violates its NPDES permit.

Severa factorsinfluencethe way inwhich pesticidesimpact a sewage trestment plant. Themaost important
are:
1. type of pesticide and physica properties of the pedticide,
. flow conditions in the pipe being treated and gpplication method,
Sze of the wastewater trestment plant and dilution factors,
sze of the lines being trested and distance from the plant,
total rate at which pesticides are gpplied to the system, and
individua characteristics of the plant and the extent to whichthe microbe population a the plant
is acclimated to synthetic organics.

OUAWNY

Foam Application of Root Killing Chemicals
To Building Service Laterals
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Extreme cautior should be taken when tresting building service lines. As the name implies these pipes are
connected directly to buildingsand the chanceof accidentaly forcing foamtype root killersthrough the pipe
and into the building is dways present.

Building sarvice lines connect the building to the sewer main which is usudly in the street in front of the
building or in an dley (back lot line easement) behind the building. The service lines are usudly 4" to 6"
diameter and have been indalled at various times, as buildings were erected, by a number of different
people over the years. Records of where these linesgo, which buildings are connected to a specific line,
and conditions of the pipe are usudly non-existent.

Building service lines are normally tregted in one of two ways.

- when tregting the main line with a sufficient amount of foam to fill the main pipeaswdl  asforcefoam
into service laterds, and

- inddling afoam through plug at the building end of the service line and forcing foam  through the
savice laterd to themain line.

Factorsto Consider When Treating Service Lineswith Foam

# Foam will follow the path of least resstance.

# Servicelaterdsare normdly smdl diameter pipe (4") and asmal amount of foamwill go along
way: For example:

8" pipe = 2.6 gdlons of foam treatment per foot
4" pipe = 0.65 gdlons per foot (afour fold difference)

# Itismuch easer for aroot massto entirdy block a4" pipe than an 8" pipe. Cdculations
of the volume of foam to treat a specific pipe are based on clean empty pipe. Root masses
reduce that volume. Root masses affect the volume ofa 4" pipe muchmorethanalarger pipe
suchas8'".

# What may look like a ample service lateral from a building to a main line may have other
building laterds connected to it. As sewer technicians know, building  areas were often
smdler groupings of homes and commercia buildings built by different developers or
individuas. After severd growth years these have findly grown together into one developed
community. The applicator can not be assured that dl of these smdler building aress have
underground utilities that fit today's designs and materias. There may be some surprise
connections.

# Theapplicator should not rely onany one's (even his own) memory as to how aservicelatera
was congtructed. If possible the line should be televised prior to treatment to determine any
aress that could cause concern in the foaming operation.

# Ninety ninetimesout of a hundred the conditions of the particular servicelineisan "unknown'.
The applicator should proceed with caution and not treet if thereis any doubt.

Sewer Main to Building

Whentreating the main line, acommon practice is to increase the amount of foamapplied inorder to force
the excess into service lines thus providing root thus providing root control. On the surface this practice
appears to be an excdlent idea, however, this practice involves significant risk of accidentaly forcing
chemicd foam into buildings. Essentidly the applicator reducesthe rate of hose retraction during the foam
gpplication process, since foam taking path of least resstance will travel through the service lines.

Don't ever attempt to treat more than the lower 10" - 20' of service lateral by this method. Normal
trestment of the main pipeis sufficient to kill roots at the service connection. The higher the percentage of
sarvice latera length you attempt to treat by this method the greater the risk of accidenta contamination
inabuilding.

Risk factorsin buildings are:

basements with below grade plumbing,

floor drains,

dry traps,

reduced sewer pipe volumes due to flow, low spots or root masses, and
unknown connections to the service latera being treated.

HHEFRHE
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Building to Sewer Main. (Pump through plug)

This method of agpplication is less risky than attempting to treat service laterals from the main line.
However, it isnot without risk. In principa a plug isinserted in the service laterd between the point of
trestment and the building thus blocking the foam from entering the building.

The most common procedure isto use a specidly designed air plug that be inserted through a clean out.
The plugissmply al" hose withanair bladder molded around the outside. The hose isinserted through
aclean out into the down stream sewer pipe. The bladder isthan inflated. Foam is pumped through the
hoseand is forced down the service laterd to the main. The inflaied bladder blocksthe foamfromexiting
the clean out or being forced back toward the building. Although not recommended, this process can be
used from aclean out on theinterior of the building.

Risk factors may be:
# unknown connections to the service latera being treated,
# inserting hose into upstream pipe instead of down stream,
# handling chemica on private property - accidenta spills on landscaping or in buildings,
# when tregting from within buildings the location and configuration of the building  plumbing

may not have pi pe branch connections between the hose plug (treatment location) and the main
line.
Treating servicelaterdsishighrisk. If thereisany question asto the exact configuration of service lateras

do not treat. Do not treat service laterds from buildings to which you do not have access a time of
trestment. Have a spotter in al buildings when service laterds are being treated.

Test Your Knowledge

What are the three components of handling waste water?
The three components are collection, treatment and disposal.

What is the difference between a sanitary sewer and Storm sewer?

A sanitary sewer collects waste form buildings and transports it to a treetment plant before
emptying into awatercourse. A storm sewer collects surface runoff water and transportsit directly
to awatercourse.

>0 PO

Name severa vaidbleinawastewater collectionsystemthat will influenceroot control operations.
Root control operations may be affected by the pipe dope/grade, the flow, characterigtics of the
collection system, aging of the wastewater and generation of gasses.

>O

Describe the series of trestment processes removing waste from water.

Pretrestment/preliminary removes coarse materid fromthe wastewater. Primary processinvolves
settling out or floating solid matter for remova. Secondary trestment consists of biological
processes converting missed solids into more easily removed materid.

>O

What is the purpose of waste trestment ponds (lagoons)?
To treat wastes remaining after the other processes. Flow through time is 4-60 days, depending
upon design.

>O

What is the difference between design flow and actud flow.
Dedgn flow is the amount of flow a system is designed to handle daily. The actud flow is the

amount of flow actualy passed through a system dally.

>O

How can metam-sodium serioudly affect the operation of atrestment plant.
If a plant is under stress the addition of even a amdl amount of metam-sodium could upset the
biological processes and last from hours to days.

>O

What is the gpplicator's main concern when treating building service laterd line?
Forcing foam root control pesticide through laterd linesinto buildings.

>0
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CHAPTER 6
SAFE HANDLING OF METAM-SODIUM
ROOT CONTROL PRODUCTS

L ear ning Obj ectives

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

understand the significance of the Equation "Hazard = Toxicity X Exposure'.

utilize firgt aid procedures when usng metam-sodium products.

select and wear gppropriate persond protective equipment.

utilize safe practices when storing, mixing, handling, disposing and transporting pesticides.
explain aclosed handling system

know how to conduct spill control procedures and contact appropriate authorities.

THIFHHHE

Most pesticidesare designed to kill pests. Because some pests have systems smilar to the humansystem,
some pesticides can harm or kill humans. Some pesticides (Danger label) are highly toxic to humans
wheress others (warning or caution labels) are less toxic. The chance of an individua being harmed by a
pesticides is frequently depicted by the equation: Hazard = Toxicity X Exposure. Hazard istherisk of
harmful effects from pedticides. Hazard depends on both the toxicity of the pesticide and the amount of
contact (exposure) with that pesticide.

Types of exposures. Pesticides contact your body in four ways.
# oral exposure (swalowing apesticide),

# inhdation exposure (bresthing pesticide fumes),

# ocular exposure (olashing pesticide in your eyes), or

# derma exposure (pesticide on your skin)

Toxicity. Thetoxicity of aparticular pesticide depends on a number of factors:
# type and amount of active ingredient(s),

# type and amount of carriers,

# type and amount of inert ingredients, and

# type of formulation.

Harmful effects Pesticides can cause three types of harmful effects. acute effects, delayed effects,
and dlergic effects.

Acute effects usudly occur within 24 hours after exposure to a pegticide asaresult of asngle
exposure to ahigh leve of pesticide. These effects are easy to determine.

Delayed effects do not appear until long after exposureto a pesticide. Usually, these
effects are aresult of repeatedexposurestolowlevels of a pesticide. These effectsare
muchmore difficult todeter mine. Especially, with conditionssuch ascancer, birth defects,
etc.

Allergic effects ar e reactions to a substance that do not causethe same reaction in other
people. Thesearethought to occur in a person'sfirst exposure to a substance. Thefirg
exposure causesthe body to develop arepelling effect, and subsequent exposureswill result inthe
dlergic response. These dlergic effects can be:

# systemic effects such as asthma,, or life threatening shock,
# skinirritation such as rashes, blisters or open sores, and

6-14



# eye and nose irritation, such asitchy, watery eyes and sneezing.

First Aid and Pesticide Poisoning Recognition

Pesticide Poisoning Recognition

Watch for two kinds of clues to determine pesticide related illness or injury. One is where the affected
individua experiences such symptoms as nausea or heedache. The other, like vomiting or fainting can be
noticed by others. The applicator should know what these signs mean, and what signs to look for in
coworkers and others who may have been exposed.

Poisoning by certain families of pesticide will result in distinctive Sgns that help othersrecognize the cause
of poisoning. For example organophosphate and carbamate pesticides areidentified by pin pointing pupils
of the victims eyes. Arsenic and phosphorus poisoning is often identified by a garlic odor on the victim's
breath. If you have been working with pegticides and then develop suspicious signs and symptoms visit
your doctor or nearest medicd facility. Only aphysician can diagnose pesticide poisoning injuries.

Firg Aid for Metam-Sodium Root Control Products Exposure

Read the firg ad ingructions on the label of a metam-sodium root control pesticide. Immediately dart
procedures shown below and transport the victim to a poison control facility, poison control center or a
physcian. Provide medica personnd with the name of the pesticide, type and extent of exposure, victim's
symptoms, and if possible a copy of the pesticide's labdl. The following practica treatment should be
provided if the pesticide was:

# ontheskin: Immediady flush the skinwith large amounts of water while removing contaminated
clothing. Seek medica attention if symptoms develop.

# inthe eyes: Immediately flush the eyeswith large amounts of water for a least 15 minutes. Hold
eydidsapart to ensure adequate rinang of the entire eye surface and lids. Seek medica assstance.

# inhaled: Removethevictimto freshair. If breathing has stopped, clear the victim'sairway and
begin artificid respiration(mouthto mouth). If breathing islabored give oxygen, preferably under
amedicd expert'sadvice. Seek immediate medica assstance.

# swallowed Immediady give severd glasses of water. DO NOT INDUCE VOMITING. If

vomiting does occur, give fluids again. Do not give anything by mouth to anunconscious person.
Seek immediate atention.

Protecting Your Body

When a pedticide is purchased, the buyer has very little control over the toxicity of the product. The
gpplicator may sdlect the least toxic of the products available for aparticular job. Also, the applicator can
select the least toxic formulation available for a particular (dry formulations are less likely to be absorbed
than liquid formulations). However most factors are determined by the manufacturer. For root control in
sewers, metam-sodium with dichlobenil isthe pesticide of choice. Thisdoes not alow an gpplicator many
optionsfor sdection. The pesticide availablehasaD ANGER signd word whichindicatesitishighlytoxic.
Further, Metam-sodium is aliquid formulation which is absorbed more readily than a dry formulation, by
the body. The only means available to the applicator to control a hazard from metam-sodium is to limit
exposure to that pesticide.

Personal Hygiene. Since pesticides can be absorbed through the skin, it isimportant to shower a the
end of every day you have beenworking with pesticides. Wash your body and scap thoroughly with soap
and water. In addition, wash your hands before esting, drinking, smoking and chewing gum or tobacco.
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Also, Sncepesticides are easily absorbed through the genitas, wash you hands before usng the bathroom.
Always have soap, water and paper towels available on the job Site in case you contact the pesticide.

Personal Protective Equipment

The best method of protecting your body from exposure to a pesticide would be to erect an
impermeable barrier between you and the pesticide. Since you work with pesticides, that may
require mixing and applying in unusual places, thiswould beimpossible. The next best method
of placing a barrier, of sorts, between you and the pesticide is through the use of personal
protective equipment (PPE). PPE isclothing and devicesworn to protect the human body from contact
with pesticides or pesticide residues.

Ordinary shirts, pants, shoes and regular work dothing are not considered PPE, athough he pesticide's
labd/labeling may require you to wear pecific items of work clothes during some activities. You are
legally required to follow all PPE instructionsthat appear on the label or in he labeling.

To prevent pesticides from entering the body you must wear protective clothing and equipment. The
gpplicator mug follow dl advice about protective clothing or equipment which appears on the chemica
product label. However, the lack of any statement or the mention of only one piece of equipment does not
rule out the need for additiond protection. No safety recommendations can cover dl Stuations. Y our
common sense and knowledge of pesticide toxicity should help you assess the hazard and select the kind
of protectionyouneed. Thefollowing protective clothing isrequired for those applicators actualy engaged
in carrying out any operations that are likely to involve direct contact with metam-sodium root control
chemicds, induding:

# mixing - loading,

# equipment calibrations or adjustments,

# cleaning and repair of gpplication equipment,

# entering into treated aress,

# sampling,

# cleanup of Faills,

# rinsate disposal, or

# any other activity likely to result in direct contact with the product.

The following protective equipment must aso be used for any operations that are carried out within Sx feet
of unshielded, pressurized hoses containing metam-sodium.
# Splash resstant eye protection,
# Body covering including shirt and long pants or long-deeved clothing. When a closed system
isnot used, mixers and loader must aso wear chemical-resistant apron or cloth coverdls, and
# Chemicd-resstant boots and elbow length gloves.

The following protective equipment must beworn at all times by people operating or monitoring metam-
sodium root control application equipment:

# Chemical-resstant footwear, and

# Body covering including shirt and long pants or long deeved dlothing.

Also, the falowing protective equipment mus be available, at dl times, for use by people operating or
monitoring gpplication equipment:

# A proper fit tested NIOSH or MSHA approved, hdf face, respirator with organic vapor
cartridge(s) plus splash resstant eye protection or a NIOSH or MSHA approved full face
respirator with organic vapor cartridge(s). This equipment must be worn in case of
emergencies or leaks when the pungent, rotten egg, or sulfur-like odor of metam-
sodium isdetected.
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# Chemicd-resstant gauntlet-type gloves. These must be wornwhena per sonis engaged in
carrying out any oper ationthat islikely toinvolve direct hand contact with the product.

Body Covering. Any time you handle pesticides you should wear &t least along-deeved shirt and long-
legged trousers, or a coverdl-type garment. This goparel should be made of woven or laminated fabric.
The sewer technician mixing or loading chemica mugt also wear a chemical resistant apron or cloth
coverals.

Gloves. When handling concentrated or highly toxic pesticides wear chemicd resgant gloves. For the
liquid formulaion of metam-sodium root control chemicas chemica resstant gloves are required. The
gloves mugt be long enough to protect the wrist and gauntlet-type to keep pesticides from running down
the deeves. Gloves should not be lined. The lining absorbs chemicas and is hard to clean.

Hat. Plastic "hard hats' with plastic sweatbands are chemical resstant and are cool in hot weether. Hard
hats are a norma requirement of sewer technicians and should be worn for confined space entry by the
worker and the assistant outside the confined space.

Shoes and Boots Chemica resstant footwear is required gppard at al times by people operating or
monitoring application equipment for metam-sodiumroot control products. Neoprene or rubber bootsare
a wise precaution with many pesticide applications because canvas, cloth, and leather shoes can readily
absorb pesticides. Wear unlined boots with trouser legs outsde the boots so the pesticide will not run
down the leg and collect in the boot.

Goggles or Face Shield. Wear goggles or aface shidd when there is any chance of getting peticidein
your eyes. Eyesreadily absorb pesticides and the temporary blindness caused by an accident may delay
or prevent sdlf treatment. Y ou can wear goggles done or with arespirator.

Care of Clothing. Wear cleandothingdally. If clothesget wet with pesticides change them immediately.
Always keep a clean changes of dothing on the work dte for such emergencies. When laundering
contaminated dothing, gloves should bewornand contaminated dothing should not be washed withfamily
laundry. Wash hats, gloves, and boots daily, insde and out. Hang themtodry. Test glovesfor lesks by
filling them with water and gently squeezing. Check the product's label and labeling for any specid
indructions

Wash goggles or face shields at least once a day. Wear neoprene headbands, if possible. Elastic fabric
headbands often absorb pesticides and are difficult to clean. Have some spares available so you can

replace them as necessary.

Respirators. The respiratory tract, the lungs and other parts of the breething system, is much more
absorbent thanthe skin. 'Y ou must wear an approved respiratory device when the labdl directs you to do
so. Evenif thelabd doesnot requireit, you should dwayswear respiratory protection under the following
conditions:
# if the pesticide you are mixing or goplying has a label precautionary statement such as "do no
bresthe vapors or spray mist”, or "harmful or fatd if inhaled,"
# during calibration and adjusting of equipment if you are using pesticides with the above
precautionary statement,
# 1f you will be exposed to a pedticide for along time, and
# if you areworking in an enclosed area.

If you have trouble breathing while wearing a respiratory device, see your physician to determine if you
have arespiratory problem. Note: some states may require a physi cians examinationbefore an employee
can wear a respirator. Respirator sdlection and fit are extremdy important. Always follow the
manufacturers recommendations on fitting procedures. Always use NIOSH or MSHA approved
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equipment with cartridges or canisters recommended for the pesticide products being used. The metam-
sodium root control products require a haf-face or full face respirator withan organic vapor cartridge. The
respirator is required to be worn when the pungent rotten egg or sulfur-like odor of metam-sodium is
detected.

Cartridge Respirator. You should wear this kind of respirator when you will be
intermittently exposed to apegticide. Inhadedair is drawn through both afiber filter pad
and acartridgetoabsorb pesticide vapors. Most harmful vapors, gases, and particlesare
removed. These half-face masks cover the mouth and nose. To cover theeyesaso, use
one that is combined with goggles, or wear separate goggles.

Canister Respirator (gasmask). 'Y ou should wear thiskind of respirator when you will
be continuoudy exposedtoapesticide. The canister haslonger-lasting absorbent materia
and filters than the cartridge respirator. Gas masks usualy provide full-face protection.
Neither cartridge nor canister respirators will protect you from high concentrations of
vapor, and nather kind is effective when the oxygen supply is low; for example, indde
manholes, tanks, or lift stations. In these cases an air supplying respirator  or seif-
contained bresthing apparatus (SCBA) will be required.

Maintenance of Respir ator s. When applying pesticides, changefilters, cartridges, and canisters
according to the equipment'singructionlabel or daily. Replacement filters, cartridgesor canisters
should always be avallable at the work site. Remove and discard filters, cartridges, and canisters
after use. Thenwashthe face piece with detergent and water, rinseit, and dry it witha cleancloth.
Put in an air tight bag and storeit in a clean, dry place away from pesticides.

Safety Procedures for Personnel Working in
Wastewater Systems

Company Policy and Confined Space

In the wastewater industry the dangers of working with pesticides is coupled with the dangers
inherent in the working conditions of the wastewater sysem. It is very important that the
applicator'sfirm or municipality have procedura policies, for safety, that each employeeisaware
of and isrequired to follow.

Company policies should include basic statements noting that no worker is required to undertake
atask if the worker: 1) does not fed that the job is safe or healthful, 2) was not provided with
adequate training or necessary safety equipment, 3) is not provided with the proper job
ingtructions. Workers should be aware that these basic rights are protected by the Occupational
Safety and Hedth Adminigtration.

Entry Procedures
The sawer gpplicator should follow the company's or municipdity's policies in entering confined
gpaces. These policies should include specific indructionsiin:

# testing for toxic gases,

# monitoring ar qudity,

# ventilating work area, and

# udng safety harness for emergency ascent

Transporting, Storage, Mixing, Handling Pesticides

Transporting Pesticides
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The sewer applicator is responsble for the safe transport of pesticides in hisher possession.
Pegticides should be transported in the back of a truck, and al containers should be secured to
prevent breskage and spillage.

Pesticides should be transported only incorrectly labeled containers. Be sure to keep paper and
cardboard packages dry. If any pesticideis spilled in or from the vehicle, clean it up right away
usng correct clean up procedures. Refer to specific product labding and Materid Safety Data
Sheets (M SDS) for cleanup procedures. Do not leave pesticidesunattended. Depending on state
law, the certified gpplicator, the company, or al may be found at fault.

Pesticide Storage

The storage building or area should be located away from where people and animds live. Thiswill
avoid or minimize any harm to them in case of fire or flooding. The area should be fenced if
possible. Keep the building and storage area locked to prevent entry by children and other
unauthorized people and post warning signs on doors and windows. The storage area should be
inacool, dry, well-ventilated and well-lighted roomor building that is insulated to prevent freezing
or overhegting. Be sure that the area is fireproof, with a cement floor. As soon as pegticides
arive, storethem in asafe place. Check the product labdl for specid storage indructions. Inthe
absence of storage ingtructions, containersshould berotated asneeded. Stored| pesticidesinthe
origind containers. Do not store themnear food, feed, seed, bulbs, tubers, nursery stock, or other
vegetation. Store paper containers off the floor. Check every container for leaks or breaks. If
oneisleaking, transfer the contents to a container that hasheld exactly the same pedticide. If one
isnot available, use aclean container of smilar congtruction and labd it correctly. Clean up any
soills. Keep an up-to-date inventory of the pesticides you have.

Keep a qoill kit available. This should include:  detergent, hand cleaner, and water; absorbent
materias, suchas absorbent clay, sawdust, and paper to soak up spills, ashovd, broom, dustpan
and chemica resstant bags to collect contaminated materid; and afire extinguisher rated for ABC
fires

Mixing and L cading Pesticides
Studies have shown that pesticide applicators/handlers are most often exposed to harmful amounts
of pesticides when handling concentrates.

Workersinvolved in mixing and loading undiluted highly toxic pesticides are exposed to ahighrisk
of accidenta poisoning. Pouring concentrates from one container to another isthe most hazardous
activity.

By observing some smple precautions the sewer applicator can reduce the risks involved in this
part of the job. Itisimportant to keep animals, pets, and peoplewho are not involved in themixing
and loading out of the work area. Do not work aonewhen using highly toxic pesticides. Choose
aplacewithgood light and ventilation. Be particularly careful not to mix or load pesticides unless
lighting and ventilation are adequate.

Before handling a pesticide container, put on protective dothing and equipment. Each time you
use a pedticide, read the directions for mixing. Do this before you open the container. Thisis
essentia because labds can change often.

Do not tear paper containersto open them. Use asharp knife. Clean theknife afterwardsand do

not useit for other purposes. When pouring a pesticide from the container, keep the container and
pesticide below eyeleve. Thiswill avoid a splash in the face or eyes.
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If you are splashed or spill a pesticide on you body while mixing or loading, stop right away and
remove contaminated dothing. Wash thoroughly with soap and water asquickly aspossible. Then
clean up the spill.

When mixing pesticides, measure carefully. Use only the amount called for on the labd and mix
only the amount you plan to use.

When loading pesticides, stand so the wind is at your back to blow pesticide away from your
body. To prevent pills, close containers after each use.

Closed Handling Systems. Closed handling systems can reduce the applicator's exposure to
concentrated pesticides. A closed handling system alows the gpplicator to remove a pesticide
from itsorigina container, rinse the empty container, and transfer the pesticide and rinse solution
to the mix tank without contacting the pesticide.

There are two systems to remove the pesticide concentrate from the origina container : gravity,
and suction.

Gravity systems are sometimes cdled "punch and drain” sysem. The unopened pesticide
container is inserted into a chamber, whichisthen sedled. A punch cuts a large opening in the
container, dlowing al of the materid to drain into the mixingtank. A water nozzle atached to the
punch sprays the ingde of the container to rinseit thoroughly. Therinse water dso drainsinto the
mixing tank. The rinsed container isthen removed for disposa. A limitation of this sysem is that
only full container quantities can be used. It is not possible to use part of the pesticide in a
container and store the rest.

Suction systems use a pump to remove the pesticide through a probe inserted into the container.
Some containersare equipped withbuilt-in probes. The pesticideis transferred to the mixing tank
by hose and pipe. When the container is empty, it and the transfer system are rinsed with water.
The rinse water is added to the mixing tank.

Closed handling systems are not eedly obtained. The onesin operationarefor use only withliguid
formulations. A problem with metam-sodium root control products is introducing the dry
formulated ingredient, dichlobenil, to the gpplication. One technique under development is
packaging the dry ingredient in asoluble bag. Thisalowsthe applicator to put the entire package
into the tank where it will dissolve

Cleaning Application Equipment

Never leave pedticide equipment or containers unattended at the gpplication ste. If using
equipment that has a amdl chemical mix vessdl the equipment can be flushed with water and
emptied into the trested manhole. Only cleaning rinsate should be disposed of in this fashion, be
sure the cleaning procedure does not include unused product remaining in the chemica vessd or
chemica/water mix tank.

Do not contaminate water whendisposing of equipment washwaters. Equipment washwatersand
wadtes resulting from the use of metam-sodium root control products may be disposed of on site
by putting it in the trested sewer, or at anapproved waste disposd facility. Do not put rinsate in
potable water systems, or storm, fidd or other drains unless the efluent is treated in a sanitary
sewer system.

If usng equipment with a large chemica/water mixing tank return the equipment to the area
designated for equipment cleanup, and clean according to the manufecturer's directions.
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Applicationequipment must be cleaned assoonas youfinishusngit to keep the equipment ingood
operating condition. Have aspecid areafor cleaning.

Asdefromthe fact that dirty equipment isasource of potentialy hazardous pesticide residue, dirty
equipment can cause plugupsor other equipment mafunctions that could be the source of incorrect
gpplications or hazardous equipment failures at the job Ste. Clean both the insde and outside,
induding nozzles. Only trained handlers should do thisjob. They should wear correct PPE and
follow the equipment manufacturers cleaning ingructions,

Disposal

Pesticidewastesaretoxic. Improper disposal of excesspesticide, Spray mixture, or rinsateisaviolation
of Federal Law. If these wastes cannot be disposed of according to label instructions, contact your
State Pesticide or Environmenta Control Agency or the Hazardous Waste Representtive at the nearest
EPA Regiond Office for guidance.

Excess Pesticides. EPA recommends ways to dispose of excess pesticides. Consult local
authorities for proceduresinyour area. Consult the label for digposd ingtructions or precautions.
If you have excess pesticides:
# Use them up as directed on the labd.
# Take the pedticides to alandfill operating under EPA or state permit for pedticide
disposal. (Most solid waste landfills are not suitable.)
# If you cannot dispose of them right away, store the pesticides in a secure dsorage
areawith smilar pesticides until you can.

Containers. Do not leave pesticides or pesticide containers at the application Ste. Never give
pesticide containers to children to play with or adultsto use. Leftover pesticides should be kept
in tightly closed containersin your storage facility. Always triple rinse empty containers of liquid
pesticides as follows:
1. Empty the container into the tank. Let it drain an extra 30 seconds.
2. Fill container 1/10th to 1/4th full of water
3. Replacethe closure and rotate the container. Invert the container so the rinse reaches
dl theinsde surfaces.
4. Drantherinse water from the container into the tank. Let the container drain for 30
seconds.

5. Repest steps?2 through 4 at least two moretimesfor atota of threerinses. Remember

to empty each rinse solution into the tank.

6. Rinsatefromsewer use pesticides may be disposed of inthe sewer system being treated.
CAUTION: Do not dispose of unused pesticide concentrate or pesticide/water solution
in this manner.

Offer empty containers for recycling or reconditioning, or puncture and dispose of ina sanitary landfill.

Cleanup of Pesticide Spills

Minor Spills
%pontrol the spill. Prevent further spill. Keep people away fromspilled chemicas. Rope
off the areaand flagit to warn people. Do not leave unless someoneisthere to confinethe
spill and warn of the danger. If the pesticide was spilled on anyone follow appropriate
cleanup procedures.

Confine the spill. Prevent the saill from spreading by building a dike of soil, or sand
around the saill.

Clean up the spill. Use absorbent materia such as soil, kitty litter, sawdust, or an
absorbent clay to soak up the saill. Shoved dl contaminated materid into a lesk proof
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container or chemica resstant bag for digposa. The disposa container must bear alabe
indicating contents. Dispose of material as you would excess pesticides. Do not hose
down the area, because this spreads the chemical. Always work carefully and do not
hurry. Do not et anyone enter the area until the spill is completely cleaned up.

Special Proceduresfor Foam Spills
Foam soills act very smilar to liquid and if left unattended they break down to the liquid form.
Therefore the clean up procedures are very smilar. However extra measures may be required.

Outdoors. Try to pick up the foam as quickly as possble before it liquefies. Scoop

foam up with ashovd and trander it to amanhole or placeit in large chemica resdant,
plagticbags. Empty the foam into amanhole. Triple rinse the bags before disposing themin
alandfill. For spills on the pavement, dispose of thefoamina manhole then rinse the area into
the manhole. If the spill occurs on soil remove dll contaminated soil and place it in sealed
containers and dispose of it in accordance with locd regulations.

Indoors.- Spillswill usudly occur in bathrooms, basements or laundry rooms.

Evacuate the building if the pungent, rotten egg or sulfur-like odor of metam-sodium is
detected. Open exterior doors and windows and ventilate with fans. Sed dl hegting and air
conditioning ventsto prevent contaminating the system. Scoop up foam with a shove or dust
pan, and placeitinaplagtic bag. Sed the plastic bag and removeif fromthebuilding. Dispose
of foam in the neares manhole. Triple rinse the plastic bags and dispose of them in a landfill.
On hard floorswipe up remaining liquid with rags or other absorbent materia and dispose of
as directed by locd regulations. Wash the floor at lesst three times with detergent, flushing
each down adrain. Onrugs and cloth, take them outside, if possible, and dry them before
laundering separately.  On carpeting use a wet vacuum and flush foam down the drain.
Shampoo with detergent &t least threetimes. Ventilate areaand dlow to dry. If odor persists
remove and replace the material.

Major Spills

The deanup of a mgor Soill may be too difficuit for the sewer applicator to handle, or the
applicator may not be certain what to do. In ether case, keep people away, give first aid if
needed, and confine the spill. Cal CHEMTREC?, the locd fire department, and state pesticide
authoritiesfor help. If the spill occurs on a highway, have someone call the State or local police
for help. Do not leave until respongble help arrives.

Report dl magor spills by phone to your State pesticide authority. Also you may be required
to notify other authoritiesiif:
# the spill ison a State highway, cdl the State police or State highway department,
# the spill ison acounty or city road, cal the county sheriff or city police, and
# thespillison abody of water or waterway, notify the Coast Guard if in coastal waters; the
state hedthdepartment; regiond, state, or federal water qudityor pollutionofficeand state

fish and gamelwildiife agency.

2CHEMTREC stands for chemical Transportation Emergency Center, a public service of the
Manufacturing Chemicals Association. Its offices are located in Washington, D.C. CHEMTREC provides
immediate advice for those at the scene of emergencies. CHEMTREC operates 24 hours a day, seven days
aweek, to receive calls for emergency assistance. For help in chemica emergenciesinvolving spills, leaks,
fire, or explosions, call toll-free 1-800-424-9300. Thisnumber isfor emergencies only.
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Phone numbers of these agencies should be maintained in a convenient place before proceeding
work with pesticides. County agriculturd extension offices can provide these numbers.

>0 PO PO
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Test Your Knowledge

How may pesticide enter your body?
Ordly, dermaly, by inhdation and through the eyes.

Name the three ways pesticides can cause harmful effects.
Acute effects, ddayed effects, and alergic effects.

If pesticide is splashed into the eyes you should?
Immediately flush the eyes with large amounts of water for a least 15 minutes. Hold the eye
lids gpart to ensure adequate rinsing of the entire eye. Seek medica assstance.

Why isit necessary to wear PPE?
PPE isthe best way of protecting your body from exposure to a pesticide.

If you must work in a tight area, trested with metam sodium, where consderable gas is

evolving, what is the best respiratory protection to wear.
Wear either aair supplying respirator or self contained bresthing apparatus.

What is a cdosed handling system?
A closed systemalowsthe gpplicator/handler to remove a pesticide fromitsorigina container,

rinse the empty container, and transfer the pesticide and rinse solution to a mix tank without
contacting the pegticide.

What are good features to have in a pesticide storage room?
The storage room should be coal, dry, wel ventilated, well lighted and in a secured building
that isinsulated to prevent freezing or overheating.

Q. What are the mgjor steps for handling a pesticide spill?

A.

Control the spill to prevent spilling more pesticide. Confine the spill to keep it from spreading.
Clean up the sill by placing it in labeled containers and disposing of the material in an
approved manner.
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CHAPTER 7
APPLICATION OF METAM-SODIUM
ROOT CONTROL PRODUCTS

L ear ning Obj ectives

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

have a genera undergtanding of foam application equipment,

explain the basc foaming techniques,

understand the precautions to follow when filling chemica mix tanks,

understand the basic concepts of cdculation the amount of chemicd required for
treatment,

understand the importance of communicating with trestment plant personnd,
cdibrate hose retrieval rate, and

determine the effectiveness of aroot control treatment.

HHHF HHHH

Using the proper gpplication methods and correctly calibrating equipment will assure the most
effective useof achemical. This way the gpplicator not only minimizesthe chemica and operation
costs of the root control application but protects the hedlth and safety of the gpplicator, the
environment, the public, and the sewer collection system.

When ng the various methods of gpplication the applicator must understand the principas
of applying chemicas as well as the conditions that exist in the pipe being treated.

General concg)ts about pipe conditions:
# Under normd conditions sewer pipes are not filled with weter.
# Pipe sectionswith sags or depressons may contain more water than other sections.
These sections may even be completdy filled with water.
# Solids may build up and fill aportion of the pipe.
General concepts about rootsin sewers:

# Roots enter sanitary sewers through crack joints and other pipe imperfections from
the _top and sides and not from below the flow line.

# Roots do not grow into the liquid flow of the pipe. They only sweep the surface.

# Root growth is most common in the moist amosphere of the void above the sewer
flow line

# With but few exceptions, roots cannot grow without oxygen.

General concepts about root control chemicalsin sewers:
# Root masses are excellent collectors of grease and other solids. Such buildups can
inhibit the effectiveness of root control chemicas because they cannot contact the
root.

# Chemicds placed in the void area of the pipe with no surface to attach to, such asa
root mass, or pipe wal, enter the sewer flow and are transported to the treatment

lant.

# ghemicd root trestment kills roots but it does not diminate blockages. Whena root
mass is treated the roots may die quickly, however, those roots may take weeks,
months, or even severd years to decay and leave the system.

General concepts about chemical root control results:

# It can be very difficult to determine if aroot massis dead with avisud ingpection via
TV camera

# The effectiveness of chemica root control is only as good as the application.

# Don't expect the "gun barrd™ look of a new pipe following achemicd trestment.
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The term root control asused in thismanual refersto " root management”. The entire
concept of sewer line root control isto reduce the frequency and size of root intrusions
into sewer pipesthus reducing the frequency of sewer stoppages and subsequently, over
flows.

Application Equipment

Equipment designand specific componentsof foam generating and applicationequipment may vary
but the basic principa of operation is the same, namely:

# The chemicd and wetting/foaming agent is diluted with water as per chemicd
manufacturer's labd ingructions.

One type of equipment utilizes a mix tank (30 to 300 gdlon) in which the chemica
ingredientsare diluted withwater. Thismix tank isusudly trailer mounted. Thetrailer
is then used to trangport the chemicd to the various applications Stes throughout the
municipdity. One 200 galon tank mix issufficient to treat gpproximately 1600 feet of
8" pipe. The chemica/water solution is delivered under pressure (100 - 150 ps) to
afoamproductionchamber. A positive displacement pump is then used to pump the
chemicd/weater solution.

A second type of equipment utilizesasmdl (3to 6 gdlon) chemicd tank in which the
chemica ingredients are mixed but, water isnot added. This unit utilizes a postive
disolacement roller pump or ese the pump on a hydrojetter unit to ddiver water
(without chemicd) under pressure (100 - 150 ps) to a venturi at which point the
chemical is introduced into the water stream and mixed just ahead of the foam
production chamber. The chemica is then diluted with water during the application
process. The chemicd/water dilution retio is based on the products concentration of
active ingredients which can be found on the product labd.

# Tento fifteen CFM (80 - 140 pd) of ar from a compressor is combined with the
water/chemica solution inthe foam production chamber producing the desired foam.

# Foamisddiveredtotheinterior of the pipebeingtreated through hosesvaryingingze
of 3/4t0 1-1/4" and means.

Foaming Techniques for Applying M etam-Sodium
Root Control Chemicals

Hose Insertion Method

The hose insartion method is the most common and lowest risk method of foam gpplication. A
foam delivery hoseis inserted through a section of pipe to betreated. Foamisthen pumped from
a foam generator through the hose as it is being retracted at a predetermined rate. The foam
delivery hose may require an externa mechanism such as a hydrojetter or rodding-machine to
convey the hose through the pipe prior to the foaming process. Thisprocedure utilizesatwo stage
nozzle and foam generation equipment adapted to a standard high pressure hydro jetter. The two
stage nozzle dlows the hydrojetter to "jet” through the pipe to be treated then when the pressure
drops the large portion of the nozzle opens to alow the unrestricted flow of foam to be pumped
out. See Figure6.
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The insertion manhole may be upstream or downstream however, whenever possible, use the
upstreammanhole for insertionasthis avoids drift towards the applicator. Oncethe hosereaches
the other manhole, start the equipment and wait for foam to gppear. Retrieve the discharge hose
at thedesiredrate. With jettersitisrecommended that moderate pressures be used when inserting
the hose into the pipe. High pressures and excessive cleaning may result in excessive root damage
which can affect the effectiveness of the root control gpplication.

Hose Insertion Method, Split Treatments

In some cases, the sawer stretch may be longer than the amount of discharge hose, or it may not
be possble to get the discharge hose completely through the sewer. In this case, it may be
necessary to use two set-ups to treat asection. Withthis technique, treat the downstream portion
firgt, asthis reduces drift towards the applicator and lowers exposureof the applicator to chemicd.

Hose Insertion Method: " Pushing a Slug”

Foam will penetrate a distance beyond the discharge nozzle. Thisis known as "pushing adug'.
If, for instance, masses of roots or physica obstructions do not permit the hose to be conveyed
completely through the sewer, the equipment may be "alowed to pump" a afixed location, until
the foam works its way through the obstruction.  The equipment is then set up at the opposite
manhole, and the procedure is repeated until the two "dugs' from the two set-ups overlap.

EXTREMECAUTION: Extreme cautionshould be employed when using this method asfoam
may travel farther than desired up service laterds. Foam will dways take the path of least
resstance, which may be up acdlar floor drain or through outside building clean-outs.

Hose Insertion Method: " Pulling the Water Out”

In some cases sawer pipe may have inadequate dope or swales in which water collects. Asthe
foamisinjected it displaces the water in the pipe. Under these conditionsit is often advisable to
treat usng the downstream manhole as the insartion manhole. As the hose is retrieved excess
water is pulled toward the insertion manhole. If the upstream manhole is used as the insertion
manhole, then water may pond in the upstream manhole. If this happens, equipment must thenbe
shut down until water recedes.

Hoselnsertion Method: Treating " Wye' Connectionsfrom the Main

Often it is desrable to treat service connections from the main.  This provides an important Sde
benefit to homeowners. Generdly tregting service connections from the main is only feesblein
smdl diameter (6" through 10") pipe. In large diameter pipe it is not possible to build up the
pressures needed to penetrate service connections. See Figure 7.
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Additional foamisrequired per foot to use this method. Calculate the amount of additional foam
required for the givennumber and pipe Sze of building laterals, and varyretrieval rates accordingly.
USE EXTREME CAUTION to prevent foam from reaching building drains or outsde sewer
cleanouts.

Surface Coating L arge Diameter Pipe

When tregting large diameter pipeit isoftenimpossible, or too costly, to completely fill the sawer
with foam. Only that chemicd which contacts roots is useful. Excess chemica that drifts
downstream is wasted and could affect the wastewater treetment plant. To coat the pipe surface
an elevated nozze (Figure 8) is pulled through the sewer. Foam is gected through the nozzle
above the flow where it contacts and sticks to pipe surfaces. It is very important thet the nozzle
be elevated above the flow. If the foam is gected into the flow it will not contact pipe surfaces.
To caculae the volume of foam required to coat the surface, contact your chemica supplier for
indructions.

Figure 8
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Surface coating often does not yield the results obtained by filling the pipe, since the foam is not
under pressure and will not penetrate root masses as effectively as it would when filling the pipe.
Repesat treatments may be necessary as succeeding "layers' of root tissue are killed off. Also,
surface coating will not result in foam penetrating service connections.

Surface coating is dso used on amdl diameter pipe withheavy flow where the flowrates preclude
filling the pipe with foam.

Spot Treatments

Spot treatments may be used witheither foamfillingtechniques or surface coating techniques. Spot
trestments involve treating only where the roots are. The advantage of spot trestmentsisthat less
materid is required to treat a given length of sewer pipe. The disadvantage is that it is first
necessary to know exactly where the roots are which requires televison inspection.  If the TV
inspection is dated additiond root penetration may have occurred. Additiondly, initial root
penetrations frequently are unnoticed or missed by TV ingpection. Spot trestmentsare most useful
inlarge diameter lines where the increased cost of materid offsets the cost of TV ingpection. The
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amount of chemica whichcanbe saved on smal diameter pipe is usudly negligible and not worth
the cost of TV ingpection.

When using spot treatment techniques, allow a certain amount of "overlap on each side of the root
masses, gpproximately 10 feet to each sde of the root intrusion.

" Pushing" Foam Through Inflatable Plugs

Insome cases it may be desirable to "push” the foamthrough inflatable, hose-through plugs (figure
9). These plugs are available through plug vendorsin the sewer industry. Insert the plug a one
end of the linewiththe hose running throughiit. Inflate the plug and inject foam in avolumerequired
tofill the pipe or until foam gppears at the opposite manhole.

;J-:R Figure 9 /Tf:\\
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CAUTION: Thisisa high risk method. When usng this method there is a Sgnificant hazard
of foambacking into buildings, becausefoam will dwaysfollowsthe path of least resstance. This
method should only be used where there are no service connections on the main-ine sewer or
where buildings are st far back from the main.

Treating Building Sewers
Treating house lines dso invalves the use of hose-through inflatable plugs. Some equipment
manufacturers have devel oped specidized, portable equipment for treeting building sewers.

Insert the hose-through plug in a deanout which is downstream from dl other cleanouts and
fixtures. If there are cleanouts or fixtures downstream from the insertion cleanout, they must be
plugged. Caculate the volume of foam necessary to treat the given distance of building sewer.
Turn on the equipment until the desired quantity of foam has been pumped.

Treating house lines should only be attempted by applicators familiar with the design of building
sewer systems or under the supervision of alicensed plumber. |mproper application may result
in foam being discharged into houses. Building occupants should be advised to exit a
structure, until the building is ventilated, if a rotten egg or sulfur-like odor of
metam-sodium is detected.

Filling Chemical Mix Tanks
When usng chemica mix tanks certain precautions must be followed. Applicators often fill mix
tanks from fire hydrants, garden hoses, or other fresh water sources. If thereis apressure drop
inthe water digtribution system the solution in the mix tank could back-siphoninto the freshwater
system, contamingting the entire fresh water digtribution system. Also, this could happen when
drawing water form any other source, such asafarm pond. Whenever atank is being filled with
water it shoud never be left unattended. Back-sphoning can be prevented with one of the
following messures

# use an air-gap,

# use back flow prevention device such as a double check vave, or
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# use an intermediate water source, such as a jetter.

Anair gap isshown in Figure 10

Figure 10
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For anair-gap to be effective, the distance between the inlet line and the tank (d) must be at lesst
twice the diameter of theinlet line (D). Inthe event of areversa of pressure, air will rush through
the air-gap, preventing sphoning. It is difficult to use an ar gap with foaming root control
chemicdls, asthe resdud materid in the tank will foam and prevent the tank from being filled.

Back flow preventer

Thisis a devicethat is connected betweenthe water source and fillinghose. If the pressure on the
outlet Sde of a reduced pressure zone (RPZ) ever exceeds the pressure on the inlet Sde, relief
vaves discharge onto the ground, preventing back-siphoning. (For a more complete technical
description of how a RPZ device works consult a manufacturer.)

Double check valves are mechanical devicesthat prevent backflow.

Filling from an intermediate source. It is often useful to fill mix tanks from an intermediate
source, suchasasewer jetter. Inthese cases, of course, the sewer jetter must itself befilled usng
an air-gap or double check valve. The advantage isthat in the event of back-sphoning from the
mix tank into the intermediary source thereis no danger of contaminating freshwater supplies. See
Figure 11.

Obtaining water from a jet truck will aso prevent back siphoning because the truck has built-in
sphoning brakes.

Figure 11
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When mixing metam-sodium with water remember that metam-sodium decomposes to the more
volaile and toxic MITC. Thisprocessstartsimmediately and proceedsrather rapidly. Therefore,
plan to use the solution soon after mixing, otherwise the materia will be ineffective.

Calculating Amount of Chemical Required

The applicator can use the worksheets in Figures 12 and 13 to caculate the amount of chemica
required for aspecific job. Figure 12 isthe cdculation for thefoamfill method. In larger pipethe
foam/chemicd isdirected toward the pipewadls rather thanfillingthe whole pipe. Thefoam spray
method (figure 13) requires less chemica thus protecting the system from injecting too much
chemicd at one time. When using these figures the gpplicator needsto add to the formula: 1) the
number of feet of each pipe size that will be treated and, 2) the dilution ratio.

To determine the dilution ratios the applicator should refer to the label of the product being used.
For example, if the product labdl states"mix 25 partswater to 1 part of chemicad™ then insert "26"
(26 parts of chemicd/water solution) in the "dilution ratio required” column of ether figure 12 or
13 and complete the caculation.

FOAM FILL APPLICATION
Pipe Gallons Length  Gallons  Servics lotal  Expansion Chem/Water  Dilution Total  Found
Size per/ ool ofPipe  of Foam  Laterals Foun  Ratio 1:20 Solution Ratio CMG Up
15-25%  Required Hequired Fequired

4" 0.7 X = + = + 20 t

&" 1.5 X = + - = 3 i

g" 2.5 X = + - - 20 |

10" 0 x = + = =

12" 60 X = 4 = MW+ 5

Figure 12
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FOANM SPFRAY APPLICATION

T Sl : i
[a:\.ll.n_n E} r.fns th 4 -:1II-.-||-\ Survice Total Expansion  Chem™Wites Dilution Tual Rioamel
pexs oo of Pip of Foam Laterals Fomn  Ratio 1015 Solution Katin f'i'-.'r". Lip :

15 - 250, Required Bequired Required

4.3
4.5
4.73
5.0
55

6,0

oA o om o oM ow om o omou

Pigure 13

Application Check-List

This check lig should be reviewed before applying root control chemicals containing metam-
sodium to a sewer section. (This ligt is adapted, in part, from a product label under sections
labeled"USEPRECAUTION"- READ THE PRODUCT LABEL COMPLETELY PRIOR
TO APPLICATION.)

RE © © NogukwdhpRE
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Read the chemical product labd thoroughly.

Notify the wastewater treatment plant operator and workers of treatment site and date.
Know the distances between buildings and the sewer.

Know the depth of the sewer compared to the drainsin the buildings.

Are there any obgructionsin the line?

Are there broken or empty traps?

Are there drains without traps that would alow easy emergence of foam? (Building drains
may be p[du)gdqed to protect againgt back up and flooding.)

Product labeds and Material Safety Data Sheets should be avaldble at job site for quick
reference.

Provide job dte with dl necessary equipment for proper traffic control (i.e., barricades,
COnes).

Provide the job site with proper equipment for safely opening manholes.

Provide the job site with proper equipment for conforming with OSHA standards, for

confined space entry (induding but not limited to ar monitor, harness, and retrieval
sems).

a/ave th)e proper PPE available:

gauntlet type chemica resstant gloves,

rubber boots,

chemicd resgtant, full length, plagtic or rubber apron,

respirator and gogglesor aful face respirator with cartridges approved for pesticide use, and

if required air supplied respirator or SCBA,

long pants and long deeved shirts, and

hard hat

Communication with the wastewater treatment plant per sonndl.
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Coordination and cooperation with plant operations is very important. Notification prior to
trestment is a definite priority, especialy with the pre-treatment program, which may require
issuance of a discharge permit. Treatment plant personne should be made aware of any unusua
dde effects of metam-sodium such as H,S.

The applicator should obtain as much information about the trestment area as possible. For
example, the times of high flows, the size of the sawer lines being chemicaly trested and the
distance of the sewer line from the nearest lift station and sewage treatment plant. These are
important determinants of the effects of chemica root control on a wastewater treatment plant
processes. Sewer line Size is an important consderation because of the amount of material
required to chemicaly treet them. Depending on the gpplication method used, it cantakeupto 9
times as much chemica per foot to treat a 24" sewer asan 8" sewer.

Dosage of Product to a Particular System

In order to minimize the effects of root control chemicals on a sewer system it may be necessary
for the applicator to reduce the valume of materid to be goplied. Knowing the volume and hourly
flowsfor the systemand the manufacturer's recommended maximum concentrations, the applicator
can determine the maximum amount of product that can be injected into the system for any given
day or hour.

If adverse effects are indicated at the treatment plant, i.e., the rotten-egg odor of metam-sodium
is detected, or beginning of biologica upset, the gpplication process should be immediately
discontinued. When applicationsarere-started the applicator should usereduced application rates,
namely fewer total gallons of concentrate per hour or day. The trestment plant operators should
continue to monitor the plant to insure againgt a reoccurrence of adverse effects.

M etam-Sodium Root Control Application

The three phases of applying the metam-sodium root control chemicas are 1) mixingthe chemicads
or the chemicd/water solution, 2) calibrating a1 part chemica/water solution to 20 parts foam,
and 3) cdlibrating the hose retrieval rate.

Mixing the Chemical

Due to the differences in packaged products, specific mixing instructions must be obtained from
the label of the metam-sodium root control products being applied. Mixing ingtructions must also
be obtained from the eguipment manufacturer for the specific application equipment being used.

The active ingredients, metam-sodium and dichlobenil, can only be used incombination with each
other and withafoaming agent, as per the product labd. Depending on the equipment being used
the ingredients may be mixed with the proper amount of water in a mixing tank or may be mixed
only with themsdvesinaamdl chemical tank to be automatically mixed with weter & the moment
of gpplication.

The ingredient, dichlobenil, should be mixed with the other root control ingredients vigoroudy
before mixing with water. The mixed solution should not be dlowed to stand as mild agitation is
necessary to keep the dichlobenil in suspension.

The chemica mixture should be used promptly after mixing and the applicator should not mix more

solution thancanbe usedinone day. To mix the proper amount of needed solution the applicator
mugt, 1) determine the method of treatment, 2) determine the total footage of pipe by pipe diameter
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and method of trestment, and 3) calculatethe chemica mix ratio and the amount of chemical /water
solution to prepare depending on the pipe diameter and method of application.

Methods of treetment includethe foamfill and foamspray. Pipediameters 12" - 14" or lessrequire
filling the entire pipe void with foam (Foam Fill). Pipe diameters 12" - 14" or larger are more
economicaly treated by surface coating onthe root masses and pipe surface (Foam Spray). Other
factors may dictate the method of application e.g., wastewater level, velocity of flow and root
dengty.

Calibrating Foam/Solution Expansion Ratio

The applicator should know how to cdibrate the application equipment to get the proper
consgstency and volume.  This section provides general guidelines for equipment and foam
cdibration. Consult with the equipment manufacturer for more specific cdibration details of ther
equipment.

Metam-sodium root control products require afoam application. Theingredientsare mixed with
water, according to the package indruction, and then air is introduced with an air compressor.
Foamqudlity, the proper chemica/water to foamexpang onratio, isanimportant factor inachieving
a successful  root control application. The proper expansion ratio is that 1-part, or 1-galon,
chemica/water solution will expand to 20 parts, or galons, of chemica/foam solution.

The proper foamwill be dense, have amdl bubbles, "ding" to the pipe surfaces, maintain its shape
for aspecified period of time, and contain the proper concentration of active ingredient per cubic
foot of foam.

Anexpangon ratio less than 1:20 produces a "wetter” foam. A wet foam will be "runny" and not
stick to pipe surfaces. It will dsobe"heavy" and quickly collapse, not holding its shgpein the pipe.
Additiondly, wet foams will not fill pipe volumes a normd retrieval rates, or penetrate wye
connections.

An expangon ratio greater than 1:20 produces a"dryer” foam, with large bubbles and not carry
asufficient concentration of active ingredient per cubic foot to be active on tree roots.
Vaiaionsin foam qudity can be made by adjugting the water/chemica solution volume (gdlons
per minutg(gpm)) versus the ar volume (cubic feet/minute (CFM)). Follow the equipment
manufacturers guidelines to make these adjustments.

The water qudity, i.e., hardness may effect foam quality. If thisis a problem check with the
chemica manufacturer or supplier for technica assstance.

A dmple test of the qudity of foam is for the applicator to observe the foam discharging
unobstructed fromthe hoseinto amanhole. A good foam iswhen the stream bresksinto light balls
and flakes of foam about 2 - 3 feet from the point of discharge.

These tests for foam quality or equipment cdibrations, can be performed at atesting Site by using
the appropriate amount of wetting/foaming agent only; without adding the products active
ingredients.  This reduces the risk of exposure for the operators performing the test. The
wetting/foaming agents can reedily be obtained from the product manufacturer. Contact the
equipment manufacturer for detailed calibration procedures specific to their respective equipment.

To measure the foam more accurately from the mound of created foam fill a 2000 ml graduated
cylinder to the top. Once filled place the cylinder in a location free of wind (wind causes
unnecessary breakdown of the foam). When the foam has settled aliquid remains. The desired
result isto have the remaining liquid measure 100 ml or 1/20th of the foam volume.
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Each piece of equipment should be cdibrated separately to determineits proper flow rate. If a
piece of equipment shows wide variances in foam consstency, there may be a problem with the
equipment. Service the equipment per the equipment manufacturer's recommendations.

Calibrating the Hose Retrieval Rate
To determine the hose retrievd rate the operator must know:

1) the gallons of foam required per foot of sewer pipe, and
2) the amount of galons per minute that the gpplication equipment is producing.

Then divide the amount of foam produced per minute by the amount of foamrequired per foot to
determine the hose retrieval rate in feet per minute.

Figure 14 provides aquick method of determining retrieva rates.
Figure 14
PipeSze FoamFill gafft Feet per minute

4" 0.7 143
6" 15 67
8" 2.5 40
10" 4.0 25
12" 6.0 17

This same procedure can be used when using surface coating techniques. For example: to surface
coat a24" pipe carrying 7" of flow, with3" of foamfor 300 feet in length it requires 2,221 gdlons
of foam. This bresks down to 7.4 gdlons of foam per foot. If the equipment is generating 90
gdlons of foam per minute then the proper hose retrieval rate would be 12.16 feet per minute (90
+7.4).

To Calculate Pipe Volume
Cdculating the correct volume of a pipe to be treated is important. If pipe volume is over
estimated too muchfoam could be pumped into the line and forced up building laterds and into the
buildings. An underestimation could result in a bad application. The following converson table
may help in your cdculdions

Figure 15
Conversion Table
Multiply By To Obtain
# of cubic feet 1728 #of cubic inches
# of cubic fest 7.481 # of gdlons
# of gdlons 0.1337  #of cubic feet
# of gdlon 231 # cubic inches
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A pipeisacylinder openon both ends. The caculation for volume of a pipe (cylinder), isthe area
of the circle (cross section of the pipe) x length of he pipe. The area of acircleisthe radius (1/2
the diameter) times the radius times 3.14.

I L |

¥

314 XX L =Volume

Example  Find the volume of foam required to treet a pipe 10 inches diameter and 400 feet
long.

Ansver:  1). Find the area of the circle. Area= Radius X Radius X 3.14
(Radius= 1/2 Diameter) 5" X 5" X 3.14 = 78,5 Inches

2). Convert Square inches to square fest:
Divide square inches by 144 (144 in.? = 1ft?).
78.5 + 144 = 545ft?

3). Pipe Volume = .545ft? X 400ft = 218ft3

4). Volume of foam in gallonsrequired. Refer to the conversion table, figure 15.
218ft3 X 7.481 = 1630.85 gdlons
round to 1631 galons

If apipeispartidly full of water, the water aso takes up volume. The applicator should be able
to compensate for the reduced volume. Roots do not grow below the water level and chemicals
are not effective when diluted in sewer flows. Proper application requires that the foam be
discharged above the flow line. Under certain field conditions where a pipe has dow moving flow
the applicator should compensate for the volume displaced by the water in order to avoid
overcharging the pipe.

Figure 16: "D" isthe diameter of the pipe and "d" is the depth of the flow. The wetted perimeter
isthat portion of the circumference submerged with water and the dry perimeter is the portion of
the circumference above the water line.

Row
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By comparing the wetted perimeter of the pipe to the entire perimeter (circumference) the
gpplicator can determine the percent by volume of the pipe filled with water.

The relaionship between d/D and the wetted perimeter isillustrated in the chart below:
Wetted perimeter
d/D % of Circumference

0.1 20%
0 30%

0.3 37%
0.4 44%
0.5 50%
0.6 56%
0.7 63%
0.8 70%
0.9 80%
1.0 100%

Deter mining Effectiveness of Root Control Treatments

Determining the effectiveness of chemica root control treatments is an important issue for
contractorsand public worksofficids. The results of chemica root control are sometimes difficuit
to assess because they can not be seen by the naked eye.

Tracking results canaso bealearning tool for the gpplicator as well as the public works director
by pointing out deficiencies in gpplication methods.

Conditions which may influence effectiveness include:

# Improper gpplication techniques, in particular, poor contact and exposure time,
# High sawer flows or surcharging conditions soon after application,

# Severe hydraulic sewer cleaning before or after treatment,

# Heavy grease deposits which interfere with chemica contact, and

# Old or ineffective chemicd, or improperly mixed chemical.

Due to the remoteness of root massesin sewer pipes it is extremdy difficult to accurately assess
the percentage of theroot kill. An important fact to remember isthat tresting roots withchemicads
killsthe roots, however, these trestments do not maketherootsdisappear. A complex of decaying
organismsis congtantly present in the sewer, feeding on the dead roots. In addition, the build up
of solids and ever congtant pressure caused by wastewater flows breaks the dead roots off,
sending them to the treatment plant. This process may take weeks, months, or even years.

NOTE: If asewer lineis experiencing frequent blockage problems chemicdly tresting roots will
not immediately diminete these blockages. Y ou need to address these blockages with a good
cleaning, preferably with ahigh pressure jetter. Once the blockage problem is resolved the long
term solution of chemically treating roots can be addressed.

As discussed previoudy, in the section on how roots grow, root masses are made up of acentral
trunk dividing into aseries of andler and smdler branches, ending as microscopic hair roots. A
gpecific root massin a pipe may be the result of angle rootlets entering the pipe through afaulty
pipejoint. Thisthen growsand divides into more rootlets which in turn divide and grow forming
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a'root mass'. Asthe root mass grows the supporting branch (the origina root hair entering the
pipe) grows in Sze and is frequently protected by the surrounding root mass.

Themod difficult part of a successful chemical root trestment is determining with any degree of
accuracy the percent kill of a specific root massor root massesinaspecific sectionof pipe. When
viewing the root masses ingtu (in place in the pipe) with the use of closed circuit TV ., aliveroot
mass looks brown and dirty and due to equipment lighting the root masses tend to reflect light
causngglareand "hat spots’. The same closed circuit TV. of adead root mass aso |ooks brown
and dirty with glare and hot spots. The ingitu inspection becomes a case of judgment on the part
of the ingpector. With time the root mass becomes smaller due to decay and breskage. The
contents of a dead root mass becomes soft or brittle and break off easily as the camera passes.
These factorsdl become part of the assessment of the success of a specific chemical root control
trestment. The confidenceleve of these judgment calls can be sgnificantly increased by removing
aroot mass from the pipe for adetailed visua inspection.

Likethe trees above ground, roots grow in diameter by adding cdls betweenthe dead tissue inthe
root center and the dead bark (skin) onthe outside. These hedlthy living cdlscreatealight colored
amog white layer under the bark. When aroot is killed thislayer turns brown. By gripping the
bark layer off the individua rootsin aroot mass the effectiveness of a specific chemica trestment
canbe determined. When performing thisvisua test you need to remember that you are examining
only one of perhaps hundreds of root masses from the specific section(s) of treated line. Dueto
non standardized conditions ina sewer systemwhat youfind in one root mass may not be what you
find in the next.

Perhaps the most reliable method of judging the success of a chemica root control program isto
determine the rate of reduction in sewer stoppages, overflows, emergency cals, and other root-
related sewer problems. If amunicipality experiences, say, 100 stoppages per year in the year
prior to implementation of a chemica program, and 2 stoppages per year the year following
implementation of the program, the program has shown positive results. The program could be
judtified by weighing the cost of the root control program againgt the cost of relieving stoppages,
damage caused by stoppages.

Although the ultimate goal of aroot control program isto totdly diminatedl root masses, inredity
asuccessful program is one in which the roots are managed a alevel below which the cost and
risk of gpplication islessthanthe cost and risks of unwanted sewer blockages and damaged pipe.

Note: The gpplication of foaminto sewer pipesinvolvesthe use of various converson tables. To
usethesetablesthe certified applicators must be cagpable of caculating volumesand performbasic
mathematica functions such as multiplication, divison and use of percentages.
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Test Your Knowledge

Briefly describe two types of foaming equipment.

1) utilizesa 30 - 300 gdlon mix tank in which chemica and water aremixed. The solution is
delivered under pressure to afoam production chamber then pumped out as a chemica-foam.
2) utilizes asmdl (3-6gdlon) tank into whichonly chemica ismixed. The chemica is pumped
under pressure to an venturi where it is introduced into the water stream and into a foam
chamber. Foam is then pumped out asin 1) above.

Name the foaming techniques used for gpplying metam-sodium root control chemicas.
Hose insartion method, Split hose insertion method, hose insertion - "pushing a dug’, hose
insertion"pulling the water out”, hoseinsertion"tregtingwye connections’, surfacecoatinglarge
diameter pipe, spot treatments, and pushing foam through inflatable plugs.

When filling amix tank how can you prevent back-sphoning.
By, usngand ar gap between hose and tank, by using aback flow preventer or double check
vave, or by using and intermediate water source, such as a jetter.

How can an applicator caculate he amount of chemical required for a specific job?
Determine if the foam fill or foam soray method will be used. Select the appropriate chart for
that method. Thenrefer to the product'slabel to determine the amount of water to mix with 1-
part of chemicd. Thistota will be used in the "dilution Ration Required " column to complete
the calculation.

Why isit necessary for the certified applicator to communicatewithtrestment plant personnel ?
Firdt to dert personnel thanachemica will beintroduced into their system so they may monitor
of sgns of upset and any unusud sde effectsfromthe chemicd. Also, it may be necessary for
the pretreatment program to obtain a discharge permit. Second, the applicator should obtain
information about times of high flow, sizes ofpipe to be treated, and distances between
different sewer structures such as liftstations and trestment plant.

How do you cdibrate the hose retrieval rate?

Determine the gallons of foam required per foot of sewer pipe. Next, determine the gallons
per minute that the application equipment produces. Then divide the amount of foam
produced per minute by the foam required per foot to determine hose retrievd in feet per
minute. A chartisaso available to assst the gpplicator.

How can the applicator determine he effectiveness of root control treatments.

Thisis not easy. Severd methods must be used. Tedevison is useful. Pulling treated root
masses and ingpecting them for live tissue. Compare the rate of sewer stoppages beforeand
after treatment.
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GLOSSARY
Activated Charcod: Findly ground or granulated charcod which adsorbs chemicals.

Active Ingredient: The chemica or chemicasin a product responsible for pesticidd activity.

Acute Ord Toxicity: Injury produced from asingle exposure.
Acute Toxicity: The short-term, Single exposure effects of pesticide.
Adherence: The ability of apesticide or substance to stick to a surface.

Adjuvant: A substance added to a pesticide to improve its effectiveness or safety. Same as
additive. Examples: penetrants, spreader-stickers and wetting agents.

Adsorption:  The process where chemicals are held or bound to a surface by physica or
chemicd attraction. Clay, charcod, and high organic soils adsorb pesticides.

Adgitation: Process of dtirring a pesticide solution so as to keep wettable powders, €tc. in
suspension.

Anti-Sphoning Device: A mechanism used to prevent the flow of a pesticide solution from a
mix tank to awater source.

Back-Flow Preventor: see"Anti-Siphoning Device."

Bactericide: A pedticide that destroys or prevents the growth of bacteria.

Basd Application: Application of a pesticide to plant ssems or tree trunks just above the
ground line,

Building Sewer: That portion of asewer system which lies between the building foundation and
the collector sewer. Also caled latera sewer.

Bypass Pumping:  The process of temporary re-routing sewer flows around a given section of
sewer.

Cdibration: The process of adjusting gpplication equipment so that peticides are applied at the
proper rate. Also, the process of determining the rate at which a given piece of application
equipment discharges pesticides.

Carrier: Aninert ingredient used to dilute a mixture of pesticides, or to transport a pesticide to
target.

Chemicd Name: The scientific name for a chemicd substance. Example: Sodium
Methyldithiocarbamate is the chemica name for metham.

CHEMTREC: The Chemica Transportation Emergency Center. This organization operates a
24-hour information hot-line for pesticide spills, fires, and accidents. 1-800-424-9300.

Chronic Toxidity: The long-term effects of exposure to a pesticide.
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Collector Sewer: A sewer, typicdly small diameter, which collects wastewater flows from
buildings and transports those flows to an interceptor sawer.

Combined Sewer: A sewer which is designed to carry both sanitary flows and storm water,
ether dl or part of thetime,

Combined Sewer Overflow: see Overflow.

Commercia Applicator: One who gpplies pesticides for hire.  Many states require commercial
applicators to aso be certified applicators, regardless of the type of pesticide applied.

Common Name: A generic name given to an active ingredient that is generally accepted in
pesticide nomenclature. Distinguished from chemica name or brand name. Examples:
Metham, Dichlobenil, Copper Sulfate.

Compdtibility: The ability of two pesticides or substances to mix without reducing the
effectiveness or usefulness of ether substance.

Contact Herbicide: A chemicd that kills primarily by contact with plant tissue, with little or no
trandocation.

Decomposition/Degradetion: The process by which a chemical substance is broken down into
ampler substances.  This process can take place through chemical, biologicd, or physica
means.

Deposit: The amount of pesticide left on atrested surface (noun). Also, the process of leaving
apedticide on atreated surface (verb).

Dermd Exposure: The absorption of a pesticide through the skin, eyes, or mucous membranes.

Dermd Toxicity: The ability of apesticide to to cause injury to a human or anima when
absorbed through the skin.

Dessicant: A chemica thatpromotes drying or loss of moisture from plants and animas such as
insects.

Detoxify: The ability of a substance or process to render a pesticide harmless.

Dud: A dry mixture containing pesticide(s) and inert ingredients.

Easement: In sewer work, the location of a sewer line in back-yards, parks, public lands, off-
road, or other areas which are typically more difficult to access than sewers located benegath
dreet surfaces. Also, theright of government to access manholes and sewer lines which are
located on private property.

Effluent: Water which isleaving agtructure. Example: the discharge from a water trestment
plant.

Engineer: In sawer work, the designated officid of amunicipaity who representsand is

authorized to act on behdf of amunicipaity with respect to the municipdity’'s dedlings with a
contractor.
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Exfiltration: The leakage of water or other substances from a sewer pipeinto the ground
through joints, cracks, or defects.

EPA: The Environmenta Protection Agency, the federd agency responsible for regulaing and
enforcing the regigtration, sale and use of pesticides.

EPA Regidgration Number: The number assgned to a pesticide by the EPA. This number must
appear on all pedticide labels.

FIFRA: The Federa Insecticide, Fungicide, and Rodenticide Act. Most important legidation
concerning pesticide usage.

Foaming Agent: An adjuvant used to convert a pesticide solution into athick foam. Used in
agriculture to prevent drift; in sewer line root control as a carrier and to prevent drift.

Foam Retardant: An adjuvant used to prevent foaming of a pesticide mixture.

Formulation: A mixture of pesticide(s) and inert ingredients. The pegticide product as
purchased.

French Drain: A perforated or porous conduit used to remove groundwater from an area and
convey it downstream.

Fumigants  Pegticides which form avapor or gas, usudly in a confined space or enclosed area,
that are toxic when absorbed or inhaled.

Fungicide. A pedticide thet kills or controls fungi.

Generd Use Pedticide: A pesticide which can be purchased and used by the genera public.
(see Redtricted Use Pesticide).

Gemicide: A pedticide that kills or controls pathogenic (disease carrying) bacteria
GPM: Gdlons per minute.
Groundwater: Water benesth the earth's surface that is the source of wells.

Grouting: The process of sedling pipe joints or other open sewer defects against groundwater
infiltration.

Herbicide; A pesticide used to control or kill undesirable plants.

Incompetible:. Two pesticides or substances that cannot be mixed together without adversely
effecting their usefulness,

Inert Ingredients. A materid that has no pesticidal effect, but which is contained in a pesticide
formulation. See "adjuvant.”

Infiltration: Ground water which enters sewer systems through joints or other defects.

Infiltration/Inflow Contral (1/1): In generd, the process of abating or controlling the introduction
of extraneous water in a sewer system. Examples. grouting, re-lining, manhole rehabilitation,
etc.
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Inflow: Digtinguished from infiltration, extraneous weter other than groundweter thet enters a
sawer system. Examples surface water which enters through manhole covers, water coming
from roof |eaders and foundation drains.

Inhalation: Exposure to a pesticide by breathing it in.

Influent: Water thet is entering astructure. Example: sanitary sewer flows entering a
wastewater treatment plant.

Inspector: A representative of the Owner or municipality who is actudly on the job Site
supervisng the qudity of workmanship and materids.

Interceptor Sewer: Typicdly alarge diameter sewer without service connections, which
receives flows from collector sewers and transports the flows to a wastewater treatment plant.

Invert: The lowest point of a pipeline or conduit. The bottom part of a manhole that is rounded
to conform to the shape of the sewer line,

Joints: The connection between two contingous pieces of sewer pipe.
Latera Sewer: Same as building sewer.
Leaching: The movement of a pesticide through soil by the movement of water.

Lineal Feet: A measurement of distance, in astraight line, between two contingous manholesin
asewer system.

LDs,: Theaverage letha dose of agiven pesticide for a given species. The amount that will
theoretically kill 50% of atest group. Usudly expressed in parts per million.

Manhole Section: Same as Sewer Section.

MGD: Millions of galons per day. Used to express the design flow capacity, or actud flow, of
awastewater trestment facility.

Nematicide: A pesticide used to kill or control nematodes.

Nematode: Microscopic, colorless, worm-like animals that live as saprophytes or parasites.
Many cause diseases or plants and animals.

Non-Systemic: A pedticide, usudly a contact pesticide, which has alocalized pesticidd effect
only on the part of the plant or animd actudly not transported through the plant or animd
system in pesticida concentrations.

Nonsdective: A pesticide which kills or controls any living thing, or which istoxic to awide
range of organisms.

Ord toxicity: The occurance of injury when a pedticide is taken by mouth.

Oveflow: An undesirable discharge of sanitary or combined sewer flow into ariver, stream, or
other surface waters.

Owner: In sewer work, the municipdity or public agency that maintains public sewers.
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Parts per million (ppm): A typica measure of the concentration of a pesticide in another
substance, or pesticide residues. One gdlon of active ingredient in 1,000,000 galons of water
which represent 1 part per million.

Persistence: The ability of apedticide to resst chemica or biological degradation, and therefore
remainsin the environment for an extended period of time. Persstent Herbicide.

Pedticide:. Any chemica that will kill, repdl, or otherwise control an unwanted plant, animd,
figh, bird, insact, or microorganism.

Phytotoxic: The deleterious effect of a pesticide on the photosynthetic processes of a plant.
Can be desired or undesired.

Receiving Waters. The body of water to which awastewater trestment plant or slorm sewer
discharges.

Redricted Entry Interval:  The period between the application of a pesticide and the time when
people can reenter the treated area without having to wear PPE. protective equipment.

Resdual Pedticides A pesticide which remains active for an extended period of time.

Resdues The amount of pesticide which remains on the target or other surfaces following
treatment.

Redtricted Use Pesticide: A pesticide which can only purchased by a certified pesticide
gpplicator and used only by certified applicators or persons directly under their supervision.
Not available to the genera public because of high toxicities and/or environmenta hazards.

Rodenticide: A pesticide used to kill or control rats, mice or other rodents.
Run-off: The movement of pesticides on soil surface by means of weter.

Sanitary Sewer: A sewer designed to carry only residentia or commercia waste. As opposed
to astorm sewer.

Sdective Pedticide: A pegticide which is toxic to some species, but not to others.

Sewer Section:  The length of sewer pipe connecting two manholes.

Soil Fumigant: A pesticide that forms avapor or gasin soil, used to control pestsin soil such as
weed seeds, nematodes, bacteria, viruses, fungi, etc.

Soil Serilant: Similar to soil fumigant, except that it killsdl living organismsin soil usudly for an
extended period of time.

Solution: A mixture of one or more pesticides with another substance, usualy water, in which
al materids are dissolved or in suspenson. The preparation of pesticides with water.

Spot Tregtiment: A loca application of a pedticide to only asmdl area

Storm Sewer: A sewer designed to carry only rain water, ground water or surface water.
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Surcharge:. The condition that exists when the volume of water exceeds the hydraulic capacity
of asewer.

Surfactant: A type of adjuvant which improves the preading and/or wetting qudities of a
pesticides.

Suspension: A pesticide mixture in which fine partides, usudly asolid, float or mix evenly in
water or oil.

Swae A dip or sag in asewer pipe, in which water and debris often collects.

Synergism: The action of two or more pesticides or substances which yields aresult greater
than that which any one of the substances is cgpable of achieving individualy.

Systemic Pesticide: A chemical that is absorbed and trand ocated within aanima or plant.
Some systemic pesticides are designed to protect the plant or anima against pests or else they
are desgned to cause injury to the organism.

Target: The organism to which pesticides are applied.
Trandocation: The movement of a pesticide through vascular plant tissue.

Trade Name: A brand name of apedticide. The same active ingredient may be sold under
different trade names. Example: "Vapam" is atrade name for metham.

Vdaiility: The tendency for a substance to turn from a solid or aliquid to agas.
Water Table: The upper level of water saturated ground.

Weed: Any plant, that because it isin the wrong place at the wrong time, is deemed
undesirable by man.

Wettable Powder: A pesticide formulation made by impregnating a powder with an active
ingredient and wetting agent.
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