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Scoping FYI
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Bonneville Fower Adminisiration (EFA) a=
slarting a [afi Environmenal Impact Malemend
ik 1L '\-I!'g-e'l.lll.'lll |r|:|||;|E_r|'|1{|'|'_ J‘|r|":|!|a||| |.'||_'
analysas will revlew how BPA conirols vegeration
alprg our righes-of-way and around our lacilities
I hl“-_rl i pells vow abowur pusr i:l.ill}w..l"n:l X |:-|.'||||1 hipw
yau Can recerve more information and Flr|:|'.'__|: ks

vaur deas

BACKGROUND

HFA provides elecoriciyy thraughout the Pagific
Merthwest wring a nerwark of transmission lines
and subsiations. To maimain safe and reliahle
power, HFA myes control ihe wepetatken, inclading
large irees, arcund elecirical rramsmission

lacilities. Those Fag Nitpes inchude righis- W-way ard

EEEEEE——— PO EC T P ART N E RS

EPE sanrks valh enany pahers i deve oing &0 EIS. For dbss

15 Fovast Spraice

o eparement ol mierior, Buseau ol |

IrGpRCL wee e wiorking Clokety wth

arel Fanagemesnt

the area next io them, substations, access roads,

microwave sites and beam paths, and maintenance

lacilities [
A mejor eleciric power omlage accurred on—- |
Aupgust D2, 19%0 caused in part by trees that had [

grown oo close te transmission Lings, The auiage |
allected a number of aither unlicees Binked o 1 he
lederal sysem. Asa resuly, BPA booked ai ins brosh
comtrol practices and decided it should make
chamges 1o increase program efficiency amd

ellectis Liss

BFAS 1983 en

Iranmenial 1M Slalement aon

the vegelation

IRCIMENL PrEgram 1% ikl |~r ;|_|,||
because it does nol inglude methods and producis

that are carrently available. We now manape
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Public
Involvement:
Publications

vegetation wsing a vathely of chnbgoes, depending
on what's appropriate for a specific lecation and

sitwation. This appreach leads w inconsistency and
inelliiency

PROPOSAL

EPA proposes b rewiew Lhe program amd
cstablish & sei of principles 10 guide the use of
wegELElion management techmiques. Our abjective
& 10 prm-b:lr. 3 costeeffective, consistent, eflicient,
and environmentally acceplable means of
controlling vegetation that way threaren

Trapimisslon sysiem salery and reliabality.

ENVIRONMENTAL IMPACT
STATEMENT

The EI5 will identify aliernative ways of
controlling vegetation and analyze how cach
alternative aflects the environment, We will lock
at how different wegetation contrel methaeds affect
water gualily, |_1|:|II.I communities, human bealth
and salery, culiaral resowrces, fish and wildlile

populations., lead use, and other resources.

This El5 will prowide the framsework lor making
decisbens showt vegetation control. [t will naod
peplace site-specific environmental analysis, which
will sl he done when needed [er individual

Projects.

We plan 1o kawve the Draht EIS available lor

review in January 19048

HOW YOU CAN HELP

Your ileas cam help us apalyze the vegetation
management program. There are several ways [or
weu ke shase your thooghis.

* Complete and mail the enclosed commem Farem.

s Call owr  toll-free  comment  lime
ar J-B00-622-4519; in Oregon, <all
(503 230-3478

= Fax comments o (303) 130-3984

* Email comments: (omment@bpa. gov

o Mail comments 10 Public Affairs Oflice,
Bonneville Power Administration - AC, RO
Box 12999, Partland, Crregon 97211,

Or, attend our apen howse meeting. You can
come al any time sinee there will be ne formal
presentation.

Thorsday, Juky 10, 1987
}-T7 pm
EFA Headquariers « Room [0G

s WE 1 1ch Avenae
Parland, Oregon

The last day to send commenis is July 23, 187

FOR MORE INFORMATION

To conliniae r:::iuin&ﬁhfﬂﬂi‘lﬁlh‘l]‘l an this E1S,
please return the enclosed pos capd. (iherwise
you may be removed from the mail lse Cur next

_f':” will summarkze sl the commenis we neceined

Feel free to call the environmental stalf char s
developing this EI5.

= Leslie Kelleher - (303} 237082

+ Mally Koester - {503) 23:0-5%920

» Tammie Vincent - (503) 130-k44%

Bamneville Pawer Adminisiration
PO Bas M1l Pariland, Oregos 9TI0E- M

COEmP=0oE1  ilWE TEET BC

®
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VEGETATION MANAGEMENT PROGRAM EIS

This fyi meports back te you on what people
10ld us abour BPAS vegetiation maoagement pra
gram: problems with what we do nowes and ideas on
kow we conld Lmprave Wie soaghil these Comments

e and comrent of the

i help us develop the song
Envirarnmer |I_;..| I pAC] SIS mETi e Are preparing

om Ehe i RCLELON Managemenl program

Below, we explain how we sought commenis
pive ap overview af wihae we heard, and list sample

=

caimigents. On the back page is a project 1 |1:_I.||.
TO GET YOUR VIEWS....
Im Jume, we mailed a leter 10 meagly 1500

F||'n|'\-||_' anl ErUPs We th |:|IJ,:|'I aald he lnieresied

BEPA works winh mamy others tn develoging an E15

Agrirmliure, Foresd Seivice
2

L5 Depastment ol Imerics, Burcia off Land Managemeni

fY | '

Far III"\. PFOECE 'Wir S WIEHTE I 4 LRy '.'lllll

it o7 aflected by our vegeeation management pra-
gram. 'We enclosed a comment lorm and asked (o

commeenis by July 23

In Jualy, we bl meelings with BPA per sl
I Dr SEYEm ||'J_li.|'n.—|!||' ||"'|'|":'.|' |I"‘-r.‘-\.|.-l"-|h|\.' for
BP&E veperatkon management. We held meeting:
i Covimgton, The Dalles, Eugene, Ealispell, Crlym-
pla, Spokane, and Walla Walla. When we couldn
arrange meetings in regional ollices. we men in the
fveld or talked on the phone. We pe orded all com-
TILETIES {37 ||'|1 charts or i novehosks, Throeghow
Lhose meelings, ay mal atyd 1alked wiich ahowr 40

I:L'I II' i

EO MY R
e 1§ rFa F Wi lra
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Because mmany HPA faculities are Llocated on
latds managed by the Forest Service and the Bu
v o Landd Management, we specifically targeted
those agencies [or comment. [Both are pariners

with BPA in developing this E15.0

Owr facilinies alsy crass lands that ane impor-
tant to Trihes We are meeting with Tribes that have
tramsmission lines crossing their peservalions i

learn aboue their inderests in eur praciices

Our lacilities also cross and abur kand wider
private vwnership. On July 10, we held an apen
house mecting at BRAE Portland Headguareers of
fice. Few atterded. Wi knew this broad pragram
approach would nor arract as many commenis
[ream private landewners as a site-specilic proposal;
yei the views of privaie landowners who neighbor
air [acilities are vital. For this reason, we are re-
whewing pablic comments about vegelalion man-
agemeni from earlier sate-specilic projeces and will

inglude them in the stwdy design

OVERVIEW

In fotal, we reeeived 841 commenis Besides
the comments from e meerings. we received 25
camement forms, six lemers, and two phone calls.

VWi cowmt each idea as a separaie comment. )
The key poinis we heard

= Mearly all see walue in deveboping the enviren-
miental impacl statemment: mest hope iz widll re-
swlt in |_'|'..;||I.F|_'5. 1o BPAS vegeLasnn management
PEOETATN MRATTY have differing, even conlli

g, |.'1.|!l.'l. 1A TI0 S

{hemical treatment by Bar drew Uhe nsast com-

ments: some favar 115 wse, somse don't; mesy have

specilic ideas about when s use 15 appropriate.

« Other frequently mentoned wopics: the Forest

Service and noxious weeds.

« Commenters Irom ouiside BPA [ocused on
rights-al-way; BPA stalf commented on all
BPA facilities: righis-ol-way, substations, mi-

crowaves, access roads and other

* COMIMenLers were f.11r]:.' wniform in their sup-
piert for natural-looking right-ol-way favaring
low-growing native vegetation, |.'=-|;.H.'|.|:l||'- RFass,

and irregular or “sall” edges.

= Maim comcern of BPA  staff: eleciri-
cal reliabillity and cosa, of sthers: environmen-

tal impacls

SUMMARY

T produce this summary, we growped similar
commenls by subjecn we used 1) caregones: Tech
niguestAliernatives, Environmental Resouwrces,
Electrical Faciligies, Ourssde Agencies, Current BPA
Frograms and Practices, Implementatien Tanals.
Cast, EI% Infarmation, Proposed Program and Prac-
rices, and Ouher. The table shows how many com-

mmenis WerTe inoeach categary

The 34% comments in this category covered 10
vegetation management technigques or
alternatives: chemical, manual, mechanical,
low-gqrowing  plant communities, fire
management, disposal, bioleglcal, reseeding,
grazing. and other techniguesialternatives.
Heres a sample of what we heard.

Chemical
seed po loek ar mew industry develmpments for

different herbicides and mives.

Fuoliar spray and broadeast spray should be
imcluded in Drafr £15

{BPA showld) smamiual cul, then stumap read.

Warkers need a cereend lisd of environmencally

.|'r|rm|||'.l. herbicides thar we ¢dn ase.
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| —
COMMENT SUMMARY AT A GLANCE...

The 641 comments were groasped imto 10 categories. Many comments fit more than one category
for a total of 1058, Subcategories reflect specific conoennd.

Technigues £ Aliernatives EE L Elecrrical Facilitkes 120
Chewaical 174 "_T“""I"""-"' ;i
Mansal 45 SREERR
Mechanical 26 T ‘:
Low growing plant commumities 14 EnstsILEaaaes

Microwave I

Fire managrmend ]
Bivlogical 7 Outside Agencies 104
i 1
Dispasal T F.l:ll"l":l-l Service/Bureau of Land Managemeni 5
Oilser techniguesfallernalives 3 Ok omislie agencies i
Current BPA Programs and Practices HBE

Environmental Besomrces 111
Vegetation &6 implementazion Tools 11 3
wildlife 3 Cast S0
Safeiy 2zl
Water 17 ELS Informaiion 40
Sensitive and TEE species 15 Proposed Program and Practices 0
Aesrhet 13

o Uther comments (E1]
Ceealogy 1
Sensitive aneas 4 TOTAL 1058
Eish [
Land m5e T
(h kv emvironmenial mesonges 4

|
fn |1|£|| dewert arcas, we o bl we wosld need Manual

1o chemically treat after Mansally cutting without (chemical? frentemend

Almost all Spray mses an :“J Base in '\'II'."\:J I':II - CIEES Birush 1o R Brali ke ¢Feicleer

I mpx &l Because we cam use 16 dn raia, Wr wse cham saws @nd freat sENmEpS .

W want helicopler spraving al leas) for moxions fand cuering.. lemves too much shash
wieil .;u."lrrllul
In areas with semsetive plenrs, hand methods. e

Weed 1o gel back inde wsing herbicieles on Forest preferred

Gervice and Hureau i Farad LSO P=T, rR T land

bpaase we are gething 3 fool resprout m one vear Mechanical

Compear tham wirh midckisey i 8 r.lllllllql'lll LRSS
I'd prefer vou mse mathidig -'\!;Jnxl Fals [ Heimiadns
b b [ Egei
andmals, ar the F.!u:‘h i1
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(W) nerd 1o mow in some areas wichim olry Hmdes
on Jec-owmed cosemends (ie) promelc good
acighhar aeidude. ..

FI% should cover belicoprer side-rrimezing and

mansil sisc-drimming (o lrees ).

Low growing plant communities
T escabdish [owegrowing ploar commumniries, use
mallnd S IES Ih'.ll weri g 1 gk '.u-,|'|.u'i EFiisis

Jords, @nd low shrubs

| hefiewe mamagrment for seradow umder the limes
mty by bedpiul for mandow dependend species smrh
w! the Fenders” Blue Huteer iy, Alse these com servr
ik flrehreal poists

mang fow groming denss ronted grasees {for ] low

Jire @nd crosion condrod . compriolion with weeds,
and are adapabde 1o soils and area’s rainfall

Fire management
Hurming brush piles 15 mol an opeion. W seed 1o
cluc e ||.IJ|1'H. |]1u|' s ©dirses |"|||'\J: i,

i HiPA showld [ook ot JTrcas o vegeloticn manidgemen)
trehaigur.

Bioclogical
dook af Modogical nrateenrs like msecrs and
r'un_q.:n
Stage browght in geats (Klammth Comrity} 1o cal
“leafy spurge”™
Ud prefer chat vou maimiain shrub ord grass jor
b i g wawd Bragimg because chés is '|'igk'l' iTH

the fand .

Disposal
<o Adddrres amourt of slask el on the grousd. Stash
argumd here dowsn 't ot s a fire hazard and

Tandewmers |II'HJ.I||2|rI'

Cirts e II|‘|'F'|."|H|I||.'I'H.fl'|5.'|:'|.il|l'FI'I 1 Pl
of merchantabie sawlimber and other wond
Pl

q.l'll'u.|il'r Ir’l.l'hlﬂ],; """l:-rl' TEHT AF0TS, SHIEES anid |'d|j"d'
down woody material adiacent 1o sfreams for

eveniugld Fegruitmed dnio the sevam

Reseeding
Lisg nodevy APECICs dn any Pl.l;.lﬂl'r“:,: Ful] u'.'lrrllg
We wowmld alse like 1o br abie 1o grass-seed e
.IIj'hI'.-H‘I Wil I]|r|l.' Frush cortial, so the wereds
o't grow dgin
In areas where slopes are oo steep o be

seshaped., reseed witk species appropriate to the

sofly, micrarlimole, and ferrain comdiginms

Other Techniques / Alternatives
Steam: comsider it as a0 means o) groond
sderelizarios

use an inpegeaned dnd managersend approack

Juee d combizadion i all available meekads,

depending on sproific situation...

FEHYWIRDNRMIPENTAL EFSOURCTS

The 21§ comments on ensirgnmantal resounies
were arganized into 11 subcategories:
vagetation; wildlife; safety; water; sensitive,
threatered, and endangered speckas; aesthatios
geolagy, sensitive areas; fish: land wie; and
pthier ervironmental resources.

Vegetation

NMoziows weeds are d concers. Where |||'|"|I
umckrched, they canse zocial and coonomic loss
County weed boord fofes care of noxieds werds.
Coundy plcks up chemical froes BRA and applies ir
{ The Yakama Tribe usies) x]ulllll'F.l-:liI.'I.MIHj spalicm
{to show? infestations (of moxions weeds ),

Your equipment haz lots of werds om them, Yeilow
star rhistle, hnapweed, and skeletor weed are

!lF'”'I'l:!l"].: (L] -'E"'"II'

Sproy womr werds!




Scoping Feedback

.m0 el paocess for inspeetimg for danger eees
areaid subsrarions and in microwave beam pu||1:-

Replant vights-of way wilk keight-appropriaic
vegrtation rather than “decapitate” contfers. ..

Wildlife
Mgdnt be smie vour emvironmendal studies incluile
wildlife usc for the eight-of-way, habitar use
silgrarion rouees ..

Camverd area to brush specics providing forage fer
big garme and humaing areas for owls and bids of
prey

Rapror Prdection, I weslem Wyoming, ropiors,
P.gl“._-.u.'u'nl_l.' LY LT il |I-u'|='||d.']_l. &

rransmission fine strucimngs Jov nesring

Safety
W mred to odweate Jhar bailding up o subsicidons

has associared hozards,

Tkire iz @ safely issue on high voltage faciligies;
thats why grousd needs to be bire af wegelalion

Brrife of heviscide and electric safely am big

Inisiis

Water
Ire T impcrs o all foiis Chrrbiriades, rh'n.l.'l'.'dh:

aii warer qualiy..

Leave vegetative buffers mext to all water bodics
whin rhu-:lh'n:.

Sensitive, threatened, and
endangered species

the meddow concept can Relp resiore endangergd
and thevarened plamis sed anissals to @ more viakis
fewrl.
{0ne of wour drafi EI585) lists ten herbicrdes
Ey eryone af hesr wonld divimale any rare ].l||I|1I

populaion.

Concerned aboue: The necd Jor HPA prepararion of
mevdrd Brslogieal Assessment, éneluding those fos
alsrgeod and bull droml.

Aesthetics

i'kat Laoks herier? mocions weeds or nagiee planes?

Propose ircaimenis whick mainldin, colance or
LT L wizsal :|IIJ|I|'Ir_'|.

Use selecive qdearieg of dmber. e safen the odge
belvwern cleared @id uncleared areas.

Geology

ﬂll\?“--i"l;{ Causes roo seuch i ourd disturhinde

Il Fu.g-ﬁ-- wold sise mechamical remeoval chet dovs

naj Lomapact sl or FRC0IFA R ER0ELIR

Sensitive areas
Tdentily wherd sensirive arvas are and therr special

trearments, then mandge |'J||” ri“ﬂl-llf-lnlr

! ame concerned sbiour ihe Jrearsen |If liges mear

Fipelrlan arees.

Fish
crratefmandage plam communities char will

provide.. shade 12 ripdrign G,

Sast herhicides @ |n|||r|_'r|].'|"'|_'|- 1 rlr_ghr_h FOXIC B

fisk and aqualic orgenizms

_|'_|' water haved chemicals ag air be u.l:Ij.lL'l.'J |'l_'-
aircraft...minimize the possibilicy of water
conraminaion By chemicods

Land Use
Lconsider P|Iffl1|i|j.| rlﬂ-nl.m! viehibe e .f[l'. cfs and

managemeni implications

Consider use of the vights-of-weay for readls and
raid-based recrearion

Mokl constrection im ow adiaoeni o ieCRRAnion siees
unad areas daring peak use fimes

Other Environmental Resources
fnclude impacts on culinrald planes, colivral
regalirees, flsd amd wildlife

Inclde economic wses of removed vegetation (il
ripe dwers for umberk
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lE L CTRICAL  FACILITES]
The 120 comments ¢n electrical facilities wera
grouped by type of site: rights-af-way,
substatiens, access roads, facility grounds, and
AMCIOWAWES.

Rights-of-way

Wethin rhe required right-of-way, teees can be
allowed o frow galber and extead oud dsde R
opraiag moar the towers

Leave as mack Brash and sssali erees as possable. . éo

~||_|'.||'|| fhe conirisl driween Phe corridon npcnfag
and ke adjocent Jorest.

Once BPA clears righe-of way, B should pland

whai B wands fir grow

Substations

I sabstations, we we.. Cgeownd steridani)

drcg oudside substation frece mus b cloar o

VERCTEE0n. ..

Subsiarion warer draias |I|'f HPA groumds and

carres herbicides if application is aor dose right

Subsi@iion uses Farmer on werds wiich will cause

some sevds 1o BeTmangie

St kerbicides are corresive and we can 't use them

i sudrlldonry

Access roads

Om gorss vivaels, we may bladle, el Brusk, or spray,
an top af our anaual grading,

(wel nse a hydre ax.

Wi woudd leke io sse herficides (on acoess roads)

s we domT have o fl P 50 ..llrlrrl

Facility grounds

Wfechanidal conpal of cover o TS [wi A PSR rag)
is used on BFA property outsiede of the subslaelfon
Many trmes the quickest and mosi cfficient

mirgfanical comira! ground subsigitons would be

with & SEFIAE Lriamier

Microwaves
Far bigaim ||1ur||-u'||||: FiFw e _r.l. Higy, (wel ese cheln

SIS
unes “weed blani® around micrewaves

There are pibey ove-BPY moers @l micrmwave siles

ihai cowld do veprtation conérol

O UTSIDE AGENCIES |
The 104 camments aboul athar agencieas or
gowernmanis were grouped by Forest Service,
and Bureau of Land Management,tribes, and
other outside agencies.

Forest Service and Bureau of Land
Management

Eack Forest Scrvice romger disericd Ay differem

(et TR DT

Dooses HPA weally necd oo Rave 105 own approved LS
af herbicides . Forest Serviee has @ fist we should
b able to wsr

b Fomest Service (has) mooe requirements and
rl'HnI.un::urnx ai BPA we ard cosceried aboin
marntaiming refiakility and zajery and stoyving in
business; these goals contradicl each otkee

EFA has esrabfished specific prorocal regarding
T&FE wirth Fish and '||'|'i|||||'|_r|' Leivige, bt somee

Feorest Service disiricts quesdeon e scill

Nawrally, we are concerned thar BPAS vegenation
mR g I:.llulnmulj-. ieialn Consialen wiih jhe
many and varied Natdonal Foresl Service eesonree

maAgdgereeeal objectives and scancards.
BELM, rasiern regloms, lehes Brush concral
O Treobal Fowesr Services, oF BEAT Band, HPA peeds

I pet i whaen thore 5 @ “roazomaile necd” verspe
“emergency need’

Tribes
Fhe tribal cconomy is negatevely affecied by

e lElion minaps e
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Al peservation Tends deal wieh land in @ toeally
different way Tribes live off the land, have a
different way of laoking al famd; gatker roges for food.

Other outside agencies
Wiake sure stare, county and loval agencics bave

Ry,

Wi comnrract with County weed dgemt to spray. Jo

Aoxious wreds

coonfer withk  {stare  Jish  and  game
deparmmenet..owhen vegitation management (s
prapasgd Jor righis-ofsway thar {rss habitai

rl1|:r|||:;||'au'r|l s

BEA should consull with state, couniy, local amd

{ederal fire managemend  officials 1o
ensure.. proposals fully consider fireduel

maragemend abjectives for cach specific area.

CLUHHENT BPA PHOGRAMS & FRACTICES

Current BRA vegelation management programs
and practices drew B8 comments; most from BPA
staff

W are redolive, sol proaciine

Every distrce has diflerend vegeioion mdmagement
prodlems,

We meed (o do more onc-om-omés (with

tandwrers !

Righis-of-way ger nicst aeenfion beoaiss of safery

and s ligeiniry

Belisd v |'|;-I'I'|Iril\."\-'1 Eagrmene is cr iafs Hig@Eagement

at efeis e

M PLEMENTATION TOOLS]

The 56 comments we received on
implementation tools covered six areas timing;
educationitraining; landewner cogrdination;
internal coordination; wreefbrush agreements;
and vegotation managernent lans.

We meed 1o doe mone cducagion; Tet F‘ﬂ'r|r‘ ko
whar’s saje

All pperarors need io be certificd
EPRAs techeical :~I-:1|'||' necds to e awire af ol mew

methods

BPA mevds to propose actions or make applications
will im advance of the incemded implesnenraiion dare.

Mevd berier commaumicdiion &R aEreemanls

Weed. currenl Sandard Procedure Instraciion

fmforssarion (SPIF) an berbicides.

T

Maost of the 50 comments about the cost of
vegetation management ware in dollar-terms
a few spoke of staffing

e lways nun opwl ol mowmey, We car only cue Hh

“hot spors.”

The lack of momey is camsing s I¢ mor promae
Lo g|{.|...j||:z|r|'.;.|||f4-}.u1l|lh nlines whick cidr 'I"llurlll-'ﬂ
corlral cyeléslond] save mongy

Maybe ther ts @ wiy d work oF cost share wich
privade companics {industricl Joreses) when our
alrieerives arr comparifde..

Yrkpmea ( Trihed l.p.-.luln'Fnrrﬁ fir FEEEING -!Iil-l'_l‘llnlllllj,:
direcily and do the wark chemselves.,

[Lopk ar using} summer program for high
schovders

We received 49 comments an tems we shauld
include in the Draft E15.

In El%, |i.|-\,|i|'||r:| presgipritans for ziie sp-.'-:lfl-".
idemify which herbicide in wrtlands, ¢n

Paitern FI% afier séomilonds aad secommerndarions

thai came put in August [0 {outage) wpont

EI% siceds do |I|'-\."-Flr.l1 raded 1o cover new Eel |'||u'|.|||.".

i che furure
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Ar EIE rhat anly portrays ONE alternarive thar a
reasanalie perdon could selecr is nad “a choice
among n'||'|'|r|.u||'\.|'n. I‘-.-\.Il1'.|'_'. the valmes he'ﬁirl-:-! L7

altgrnarives you pordray..

PREOPOSED PROGHARM B PREACTICES

We recaived 20 comments om a F‘”-'FF-H:‘ﬁ'-'d
vegetalion management program of praciices
tugpest BPA cwl evervifimg on right-of-way on

b |

Joresit land, Then, go bach in 1 oor 2 years and do

selegeive clearing.

DonT waind reareigrions on wse of io-house .‘-I-:-e_l_|"|:-
ceniracrors berause of budger and sige '-|'-'«e'n.'ll'".'
Jaciors.

W received ten other comments. Most wera
requests for information on other BRA activities

LR

Each cormment has been resigwad by the project
teami and given to the appropriate
environmental specialist working on the Drafl
EFS. The cormments will be used 1o develop Lhe
alternatives and conduct the analyss

PROJECT UPDATE

Wi have begun 1o develap the Drah E15. I will
identily altemanive programs lor controlling weg-
eration amd analyze how each program would af-
fect the environment. The progeam analysis will
include how diflerent vegeratken comiral methods
allect warer gualivg. plan communities, human
hiealth and safery, cultural resources, lish and wild-

lile populations, land use, and other resources

The F15 will provide the ramework lor mak
ing decisions aboan vegetation control. 14 wall ad-

dress the following issues:

= Meihods of comralling vepetation,

+ Methedds 1o minimize or avedd impacs 1o

SEMSILINE ATERS OF SPeECRC:,
- Tl,'pr-\, al vegelatnsn I|'.\_|.| miced con |:\-.'-||'.r'.p

L] T"F'"‘ S} | |_':-|_~q_|||.\_.|| ‘rm I|l|||.':- .ll'lll l.|‘|| (g I'Il.'l.'l.‘lh-

liar veperation coningl, and
o Landowner'manager coordinagiam

The Ei% will not address: other components ol
reliability ar salety af the power sysiem: saher right
-;ll-u.'a:, 1eataes, Sqich s ||||I.|'.I.I'._|l: pnauihorized ve-
hicle aceess, manzgement  details  lor
igaplementation, such as budget and stalfing: and

shie-specific analysis.

This E15 will not replace sie-specific environ
n'|_'r_|a| analysis 1.|.|'.|-;,|I| will sill be done when

el e r|_|| ||'||:| ividual sengitive areas,

W plan ia have the Diralt EI5 available for re-
view ihis wimier. Wi will e Vi know when it =

availahle

FOR MORE INFORMATION

Il your have gquestions about the l:lr-.1j1.'|.'l.-.:l-|
Sgacy Mason ar [303) X30-53435 ar Tammic Vingen

at {5033 230. 3460 ar write them arn the sddress below

EIS SCHEDALE
Draft E1Sipuhlic review Winber 1998
Fimal EIS Mg 1998
Dhrcisban Mo 1908

Bonmeville Power Adminisiration
P Baan 52 Foiilasad, Oegon 5TI08-1611

DOESF-31] DECEEEER 195T 0Nl
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- Vegetation Management
Bonveville Power. Administration (BPA) is just starbing an environmental study on its vegetation
management program, The analysis will review how BPA controls vegetation along our rights-of-
way and around our facilites. Because some of our fadilities may be on or near lands that are
irmportant -to you, we would like to tell you about our plans, hear about your ideas and interests,

and kearn how wa can work together,

HOW YOU CAN HELP

Your ideaz can bielp us develop & vepetation
miznagement pragram that consaders yaur culuseal
nataral, and economic resaurces. The lallowing
RaEsrions are sample discussion poinis.

[ BPAS actions te contnal wegetation alfect lands
of SCEiWiies thad are imporians o you? Which areas
near the transmission lines are most impoTiant w
you?

Do you prefer thar we wse some contnel rechnigues
inscead of athers? (Examples are: mowing, hamd
cutring. and herbicide application.) Whay?

An ideal plant cover [or rights-of-way is a low-
Erowing wariely thal requires |stle maintenance. Do
pal e suggrstions on how to mansiorm the ng_hlj-
af-eay 1o low-growing, plint communities?

Do you have vegeiation management plans or atker
infermacian that we need w corsider?

wiould pou like & BPA person to meet with you or
pther Tribal members 1o discuss these or other
tapics?

BACKGROUND

BPA provides eleciricity throoghout the Pacific
Morthwest using a nevwork of rarsmission  Hoes
and substations. To ensure safe and reliable power,
EPA miust conarol the wegemion, including large
Fees, aroird elecirical iransmission faeilites. Thase
lacilities inelude rights-of-way and the area nexi ta
ihem, substations, access roads, microwave sites and
heam paths, and maimenance Tacibiries

A major electric power ouage scoormed on ALgust
10, 19946, cassed In part by Loees kit had grown
e close 1o some tarsmission lines. The owlags
alfected a aumber of other wolities linked to the
tederal sysiem. As a resalt, BPA loaked at nis brash
contral praciices and decided i would be best 1o
make changes o increase program eflicbency and
elfectivenies.

EP&s 15983 environmental impact stabement on the
VERELALNIN Managemani program is oo of daee
becanse 1 deas not inclode merhods and products
that are curremtly available ‘W mow manage
vegetalion using 4 vartety of techniques, depending

A-11
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on whats appropriate lor a specific location and
Situation

PROPOSAL

BPA proposes io review Lhe program and exiablish a
sei of principles to guide the use of wegetation
management technigues. The objective of the
propased action is to pronvide the most cost-e@active,
efficient, and environmentally acceprable means af
conuralling wepetation throughows s syswem,

ENVIRONMENTAL IMPACT
STATEMENT

A Drafi Epvironmental Impact Staemens (EI15) is
heing prepared, The EIS will 1denaify alvereanive
ways of conaredling vegesavion and analyze how each
abiernanive aflects the emvironment. We will look ar
how dilferemt vegemiion conirol mechods affect
warer gualivy, plam commumivies, oman health and
salery, cultural resources, fish amd wildlife
populetions, land wse, and ather resounces

This EI5 will provide the [amework lor making
decishans abaut vegetation contral. [t will ot replace
site-specilic environmenital analysis, which will sl
be done when needed for individual projeces

W plan 1o have the Dralt E1S awailable lor review
in janaary 19496,

We have invited the 1.5 Forest Service and the
Bureau of Land Mamagement Lo be cooperaling
agencies in this ELS process becase some of BRLY
facilities are located on lands these agencies

marsge

"POTENTIAL BENEFITS

The new vegearion management prnciples should
result in the following benefits:

& Eficiency

& Bilecrivensass

& Consistency

# Erviranmerial guality

-l-.i'u. safe, relable slectrical sysiem

THE PATH TO BPA

BPA wanis 1o work with youw — government o
EevETTIMENE Wwe'd like to wlk with you about your
inveresy in this propessl. Flease vefl us if there s
sameant o yout stafl youd like us e wark wiih

Far imlormazion an thes or any BPA proposal, conuac
yoar BPA Trikal Lisison:

# Kathenne Cheney - (30%) YV3E-74T0
# Darrell Eastman - (303) 130-3869
® Pavlricia Tawney - (503} 1304315

Or. el Free vo call one of che contacis Tor the
envirammenial swafl thar is dewebaping this E15:

@ Leslie Eell=her - (303) 230-T65E
& Molly Eoester - (303) 230-5924
& Tammie Vincent - (503) 230-3465

Bonneville Power Adminisceetion

PO Bon B2 Pomlored, Diegen 07 b08- 3621

DOCFRE-CFMR JULY [T i
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Vegetation Management

Borneville Power Adminidstration (BPA) Ras just issesd an environmental study on 1ts uEI;IE'rEITil:II'I
management program for your revieaw, The Dralt Ervircnmiental Impact Statement compares
alternatives and analyzes envircnmental impacts of managing vegetation along our rights-of-wy
and around cur facilities. BRAs preferred alternativa favors an approach that fosters low-growing
plant carmmunities, axgands our vegetation management "taod-box” to include aerial herbicide
application; and proposes plannimg Sheps far decid ng the nght ool o '§|'.'|E'|:|f|l: 1=

WHAT WE HEARD FROM
YOou

We first conlacted vou abaw this two years aga, We
recerved information from many af vou 1o belp us
develop the alternatives and tmpacis lor stedy. We
heard your concerns abaw, provecting culiural planis
ar and olf reservacion lards, and a desire o waork
winh we 1 comeal the spread of moxiows weeds and
Lo gstablish navive vegetation, We beard ©, he land
pravides us with spirital well-being ™ Some sad
heriicide use was an appropriste method of wsed
praperly, athers said lrom the traditienal native
peoples perspective chemicals should nos be used

PREFERRED ALTERNATIVE

Orar preferred alernative differs from oar histargs
pracuces in Lthree ways. First, BPA would promote
lpaw-grawing piant commumities alomg righis-al-way
In the long-term: chis could belp reduce the spread
af moaions weeds by lessening soll disiurhance and
the ameunl of vegelallon management coning
needed O some [ands we may be able to week with
trikees 10 replant loaw-growing tradilional use plants

Second. BPA would expand is wol-Box of vepeta-
ticn conitrol methods. Those metheds would include
manual {mainly chainsaws), mechanical (heavy
equipment usel, herbicides, and Wological (ap
praved insects far noxiows weeds), Herboodes would
include 24 herficide avtive Ingredienss and four
kerbade application wechmigues; spar Lone plam
ala tmed, localized (small group of planus), brosd-
cast tlarge area sprayed by truck or ali-Lecrain
vehiclel and aerial (helicopier or small planed. We
would provide mutganon measures lor all methods
and limiin the ares where some mechods could be
ssed . such as ne aerial Spraylng on wour wrnhal res-

ErvaLions

Third_ we woanld .-_:.,--.-pl._up righl-af-way managemient
plans 1o protect rescunce lafds. For example, we
would like to develop a mghi-ol-way managemeri
plan when a tnbe has BPA dacilities on their reser
vanien, The plan would ootline enviranmenial
resources 1o prodest (such as cubural plancsh and
the vegevation comtrel methods o wse. The plan
vould alse include protections lar Lrikasl pubbics whie
may venture onio a site. We already kave manage-
men; plans with some tribes, bui would like to have
them Tor all cribal reservacions

A-13
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HOW YOU CAN HELP

Moow that the Drale EIS s out lor reveew, we would

appreciate your help again

= Does the Dirab BLS include the righn vEgELaLLan

markgement Leals?

= Daes the E15 respond 10 the deas and address
Lhe camucerns we heard earlier?

# 5 our proposed program consistent with your
viegeLmsan management plans and tribad laws? 1f
mcd. Bow da thie V differ?

w Do Lhe miligarion measuncs i.-\.‘ll_';,]ll.lll"h Preaecl
ciltural plants, fishing and hunting righs?

= Have we addressed the implemeniaion cormerns
sulbciently to address concerns Llor proteciing
rrihal respurces and rrabal publicst

+ Arg pur proposed aliernatives lor managing
vegetation arcund cur elecinic lacililies across the

Morthwest acceplable 1o the tnbal gavernmen?

= Wha addiional migigaion or implememation
pregedures wauld vou recommend 1o adid ress

LONAIMNAInE canuerns, il an v

BACKGROUND

BEA malntains & merwedk of 195 900 miles aof rans
misEien e, Y50 eleciric substaears and numerous

nen-electric lacilivies such a8 storage yards

throughout the Rorthwest - a region of diverse weg-
etamion. Because vegetation can interfere with
ebectri power Now and pose safery problems, man
Agemenl al \.'t'H_l_'l_ﬂ“.\_"'“ araund our [acaluies 15 an
impartant part af our work

These factlities cross the reservawon lands of an leas
10 eribes. Aboun 1 4080 milbes al the transmission ling
r;F_r”_..;I'..;-_rr vroas Lands whire ribes may have hish-

ing, guhering and hunting rights

THE PATH TO BPA
BFA wsms 1o wark with VOl - ROVETRIMENR 10 gav-
ernmient. Wesd like 1o alk with voa absaiar yauar
imieres: in ibis propasal. 10 we are nol already work-
ing with your staff en this proposal, please el] us il
1hre 15 somenrse an vour sall vou'd hke us 1o wark with
Far informanion on this or any BEA propesal, con
Lact BPA wall Tres, 1-B00-292-3713
Ack Tor vour crifal lkasson

« Darrell Eastman

& Balr “hamk

& Palris e Tawney

« Far iribes outside the Calumbia Basin, ask lor

Jhn Smaeh

Tar speak with the environ mencal project lead for this

environmenial impact slatessent, ask for Sy Masan

Bonneville Power Admimisiranion

Pl Bex 621 Perland, Oregen 37 H0E-J0k

DOEP-1I0% & BJUET 1990 250




Comment Form

B ir h e . ¥ 1 L L F P [ I E

Transmission System Vegetation Management Program
“I'd Like to Tell You ... "

1. Of the choices offered inthe Draft Ei%, | prefer:

2. | do not like

3. You can improve the choices by: -

hiave these other comments:

I meed mare inlommation about:

e back of sheet if you need mare rocm)

|_] Flean put me on your project mailing list. (Yow are slready on the mail list if you recaived This in Ghe mail.)

Fama

Sefrdrems

Please nuail your commems by Oonaber @, 1989 bo
Bomneville Poswer Admidmdzrarion
Commandcaticns Offee - KC-T
P Baox 12909
Portland, O 9720
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Biological Agents

Current Status of Biological Weed Control Agents
in Oregon, Washington, and Idaho
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Certification Plan

Pesticide Applicator Certification Plan
Bonneville Power Adminisirtion

BONNEVILLE POWER ADMINISTRATION PESTICIDE APPLICATOR
CERTIFICATION PLAN

INTRODUCTION

The Bonneville Power Administration (BPA), Department of Energy (DOE), operates and maintains a
regional eleetrical ystem covering five States (Oregon, Washington, kiaho, Moatana, and Wyoming) m
the Pacific Morhwest. As muline mainienance activities, BPA provides for inspection and treatment of
in-service wood structiures, and manages vegetation on rights-of-way and at electrical substations to
protect the relisbility of the electrical system, provide safe and efficient work arcas, and protect and
enhance the environment. These activities are not limited to, but may include, the application of wood
preservatives to retard agents of wood decay, and application of herbicides 1o manage undesirable plant
species.  When pesticides  are wsed, applicators will be cenified in the right-of-way certification
calegory andior the wood treatment category.

Section 3 of the Pederal Insecticide, Fungicide, and Rodenticide Act, 25 amended (FIFRA) (PL %2-516)
(T US.C. 136B) directs the Adminigirator of the United States Environmental Prolection Agency,
{EFA} w classify the various vses of pesticides a either “General Use”™ or “Restricted Use,”
“Restricted Use™ pesticides may only be applied by “cenified” applicators, or these working under the
direct supervision of a cenified applicator.  Accordingly, the Administrator of EPA is direcied to
establish standards for the cenification of applicators of Restricted Use pesticides and 15 authorized to
approve State andfor Federal Certification Plans, (FIFRA, Section 4), (Federal Agency Cerification of
Federal Employees 1o Apply Restricted Use Pesticides, FR 42{1 614 19074 19088, August 19, 1977}

Onky applicators of Restricted Use pesticides are required to be certified under FIFRA. However, three
of the five States in the BPA service area reguire certification of applicators applying General Use
pesticides with motorized equipment. BPA has adopted this requirernent in its plan in accord with the
EPA requirement that Federal agencies adbere 1o State substantive standards affecting pesticide wse as a
condition of approval for Federal Agency Cerificotion Plans, (FR 42{ 161 ):4108; August 19, 1977,

Therefore, this document has been prepared in support of application Lo the EPA by BPA for approval
of a Federal Centification Plan for Federal Employees, to cenify those employses of BPA who use or
supervise the use of both Restricted Use and General Use pesticides, with the exception of General Use
pesticides applisd by non-motonzed equipment.  BPA cemification will only be granted o BPA
employees, and will oaly be valid in performance of their official duties.

I RESPONSIBILITY AND AUTHORITIES FOR ADMINISTRATION OF THE PLAN

A Departmental ([OE) Responsibility and Authorty

Owverall responsibilivy for the development, implementation . and serveillance of this Plan
rests with the BPA under the guidance of the DOE. Responsibilities will be consistent
wilh existing [E policies as discussed below.

Page |
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The DOE environmental policy provides for conduct of all operations in an
envirenmentally safe and sound manner with paramount concem for protection of the
environment and the public, and for cosrdination of [MOE's compliance activities at the
Headguarters Level. Mandatory Standards specifically inclode compliance with FIFRA
and all relevant implementing regulations (U5, DOE Orders Mo, 348004 (5714/84)) for all
DOE and DOE condtractor operations. This Order also provides authority for independent -~
overview 1o assess compliance, and comective aciion and follow-up when non-
compliance is poted. Heads of Field Organizations (e.g.. BPA Power Administrator) ase
directed 1o assure n;umpli.anu:.

Environmental Protection, Sofety, and Health Protection  Information  Reporting
Requirements are specified i DOE Order 5484,1 (2/24781), Thas Ovcler prowvides that ™.
. notification of occurrences involving DOE and DIOE contractor operations be made o
the respansible authonly; that all eccurrences be investigated; that reparts be submutied fo
responsible DOE officials; that management take responsible action and that there be
congislency an the trestment of such occurrences | L, % Thas order would support the
record kecping and reporiing for pesticide use activities as detailed later in this proposed
plan.

Enforcement of the FI‘IJ'l'i.".‘ime of this proposed plan is supporied by DOE Order 5482, 14
(BFIWEL).  The order descibes procedures for implementing an Bovironmental
Protection, Safety, and Health Prolection Appraisal Program, and detwls factors 1o be
used in performing an appraisal. Reguirements of this Order have been incorporated into
tlse BPFA Environrmenal .I’l.pprliﬁal Program (see below).

Comphance with the DOE policies and procedures owlined above conslitules the agency
regulatory framework which both allows for and suppors implementation of the
provisions of this proposed plan by the BPA,

BPA's Responsibility and Awthorny

In compliance with the DOE policies satlined above, BPA will be responsible lor the
administration of this proposed plan. Administration will consist of development,
implementation, and survelllance and fusding of pesticide use raindng, cerification, and
record keeping and reporting as provided below, These procedures will be implemented
upon approval of this plan, and are consistent with BPA pohicies and responsibilities
histed below,

The BFA Environmental Manual, Chapter 955, Pesticides, states that BPA employees
applying pestcides will comply with FIFRA and applicable Stale stamfards, The Chapler
further designates responsibilities within the organdzation for vanows aspects of pesticide
wie and management. Specific responsibilities for vanous aspects of pesticide use and
management ane restersicd and emphasized agpain in the BFA Fight-of Way Management
Standards and in BPA Envirenmental Standard and Procedures

C-2
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Specific procedures and instrections involving application, safety, transpartation, storage,
and disposal of pestcides, spill clean wp, residue moniorng, and other aspects of
pesticide use are contained in the Transmission Line Maintenance Standards, Procedures,
Instructions, and Informations (SPIF's). Responsibilites desipnated in these documenis
would not change wpon approval of the plam, with the exception that BPA pesuode
applicators would obtain Federal centification in liew of State certification, and procedures
for becoming cenified would change in confosmance with this plan.

BPAfSiate Regulator Interaction

1.

3

Cooperation in Abating Environmental Polhitzon

BPA will cooperate with the Administrator, EPA, and State, interstate, and local
agencies in the prevention, control, and abatement of envirenmental pollution caused
by pesticide use. Report of instances of misuse or falsification of records by non-
BPA personnel (ie., contractor applicators) will be sent 1o the appropriate State or
EPA regional official for eoforcement. BPA will cooperate with the State(s) or EPA
in any subsequent enforcement action undenaken,

Complinpee with Standards and Eegulations

In accordance with guidelines as may be issued by the EPA Administrator, BPA shall
comply with more siringent State substantive standards and lemitatons and with
Faderal regulations and guidelines which affect pesticide use.

Snvi Lal menls and'or Impact 51

Environmental Assewsments (EA) andlor Environmental Impact Statements (EIS)
may support some right-of-way vegetation management programs that involve the
wse of pesticides. EIS's and EA's are available o States,

Aclherence 1o State Standasds

BPA will cooperate with ndivideal States by adhering 1o substantive standards
which exceed or are additional to those estublished in this plan in compliance with
Executive Order 12088, BPA 5 responsible for all in-service wood structure
maintenance and vegetation management program activites within its service area,
and for establishment of policy, planning, and funding of policy, planming, and
funding of right-of-way maintenance and vegetation managemend programs.

Resolatkon of BPASStae Dhiscrepancy

If a state should decide that a given substantive standard is more siringent than, or is
additional 1o, standards established in this plan, it should notify BPA and roguest

compliance,
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BPA will forwasd all such notifications 1o the EPA Administrator immediately and,
a5 5000 85 possible thereafter, forward it opindon as 1w whether the standard s
substantive or sdministrative in naore. BPA agrees that the EPA administrator will
undenizke lizison between the affecied parties and medaste such conflicts in cases of
disagresment between BPA and a State.

6. Use of Stae Pesticide Applicator Cerilicanon Plan

BPA personnel with pesticude applcation responaibilites which are not adequately
addressed by this plan, or where economic or ether criteria make it inefficient to use
the proposed BPA Pesticide Applicator Centification Plan, shall comply instead with
on EPA Approved State Pesticide Applicator Certification Plan. A State certification
will e valid only for that State in which certificabion is granled.

I PROVISIONS OF THE PLAM

Provisions of this plan include: (a) training and certification of pesticide applicators: {b) enforce-
ment of pesticide misuses andior falsification of reconds; (¢} right-of-eniry for review of recornds;
and {d) pesticide use record keeping. The Vice President for Transmission Field Services, will
be responsible for implementing and monioring all provisions of the plan.

A

Training and Certification

EPA will centily applicators, of both General and Bestricted Use pesticides, excepd lhase
BPA applicators who are applying geperal use pesticides by non-motorized equipment.'*
Certification wall be in accordasce with the EPA Standards of Competency detailed i
40CFR 1714, with competency to be determined by a wrillen examination. 1If BPA
employses require training prior 10 the examination, educational materials andior tramng
courses will be provided, Specific procedures are discussed in Section IV, Standards for
Certification.

Enforcement of icide Mi and'or Falsificati

Melisuse of a pestickde for the intent and purpose of this Plan shall consist of any of the
foellowing:

I. Useof a pesticide not in accordance with labeling, excepd as allowed by Section 2 (ee) of
FIFRA,

%]

Use of any pesticide which i under an experimental use permit contrary to the
pravisions of swch permir.

! This exemplsan is sten with Orepon Stae Siondard (ORS G340 16 {15Hh) and Washimgean State Staadard (ROW

17 21,2307,

Page 4
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3. Use of a pesticide nat in accordance with substantive State stancirds.

4. Useof a pesticide not in accordance with all BPA Standards, Procedures, Instructions, o
Informations (SPIFs) and with Eavironmental Standard and Procedurss (ESP sk

Falsification of records for the wment &and purpose of this plan shall consist of failure o
mainiain or falsification of any part of those records required by Section [LD. of this plan.

Either misuse of a pesticide or falsification of records will result in both: {1) denial,
suspension, of revocation of certification as appropriate; and (2) additional adminisirative
di:..u:ip]i_n.iry nckions, dis:;i];lliru:}' actions shall be g accordance wiikh he Fu'u'.liﬁiﬂh.'i. of the
Federal Imsecticwle, Fungicide, and Redenticide Act. (FIFRA 171.7h.LiiB), DOE
regulations regarding Conduct of Employees (FR 44(52)"24696- 24709, Apnl 26, 1979) and
Boaneville Manusl Section 4007514, Personnel-Disciplinary Action.  Disciplimary action
will bz the responsibility of the emploves’s xuperri:-:nr. who wall i turn requoest that the Vice
President for Transmission Field Services deny, suspend, or revoke certilication,

Instances or misuse of o pesticide or falsification of records by BPA emplovees who are
Siate or EPA certificd will be reviewed under the same provisions as those for BPA certified
applicators, As appropriate, BPA will admamistratively deny, suspend, or revoke these BPA
employees” privileges to apply pesticides on BPA facilities.  Sinee BPA cannol deny,
suspemd, or revoke a State or EPA issued certificae, except for use on BPA focilities, BPA
will repon the incident al;mmp.'lni.-l:d with a repart ol 1 internal actions and ﬁl'lI'J.II‘.'IH,'S- o thes
appropriate centifying anthority. BPA will cooperate with the State or EPA any subsequent
acbions umlerdtaken,

[nstances of mdsuse of falsification of records I:-:.r' non-BPA emplovees (Le., contractor
applicators) will be forwarded to the appropriate Siste andlor EPA Regional Office. BPA
will cooperate with the State(s) or EPA in any subssguent enforcement action undertaken,

C. Provisions for Right-of-Entry Consent

BPA will provide for entry for appropriate Pederal and State pestede enforcement and
certification awthoritics to BPA offices, facilities, all lands owned or leased, or nghts-of-way
controlled or under the jurisdiction of BPA during normal working hours, or af other times,
if given sdvance notification for the parposes of reviewmng BPA cerified pestcade
applicator’s vegetaon management methods and activities, and to observe the wse and
application of pesticides, to inspect andfor sample any pesticide, recard, device, container,
product, apparatus, of equipment used in pesticide use management programs. and L inspect
andior sample any pesticide trented areas, Aghts-of-way, or lands whete pesticides have been
wsed, anﬂ.iml. 0 diﬁpﬂiﬂd.

[ Pesticide Use Recond Kecping

Fage 5
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BPA will require all BPA cenified applicators to keep routine operational records of
pesticide use including kinds, amounts, uses, dates, and places of application for both
peneral and restricted use pesticides and 1o retain such records for at least 2 years. Records
for herbicide application will be kept on BPA Form 1416 { (Appendix A}, and records For
wood treatment will be kept on BPA Form 1007 {Appendix B). Records will be retained in
the appropriate BPA Regional Office. Such records will be available 1o appropriate EPA or
Srate officials for review upon request, (sse also Section [ C., Provisions for Right-of-Etry
Cionsent)

M. REPORTING

A

BPA will submit annual repons on the certification of applicators and activities relaiesd to
restricied wse pesticides to the administrator of EPA as specific in 40 CFR, Section 171.7(d}.
Anmual repons will be submitted by March 1 of each year for the fiscal year preceding. A
copy of the 1996 Annual Report is attached {Appendix C).

Oither reports may be requested and shall be made available to meet specific needs on a case-
by-case basis.

IV. STANDARDS FOR CERTIFICATION

A,

Page 6

Whe Will Be Certified

BPA emplovess who use or supervise the use of any pesticide either General or Restricied
Lse within the conduct of their official duties to BPA mghts-of-way, substations, or other
facilities except those applying general use pesticides by non-motorized equipment will be
identified by the Regional Field Services Manager. Regional Field Services Spocialiss,
Liremen Foreman [ or Substation Chef Operator o the YVice President for Transmissson
Field Resources, as requiring centification. For the intent and purposes of this Plan, the term
“supervise” shall mean direct supervision & defined in CFR 1716, BPA will further reguire
the physical presence of the supervisor or a licensed applicator within line of sight or hearing
chistance af the emphyee.

BPA personnel for whom BPA cenification is not efficient or responsive (o the nesds of the
Administration may allematively be cerified by an EPA Approves State Pesticide
Apphicator Certification Plan. However, State cenification will be valid only in the State
granting centification. {See also Section 1O

All comractors or non-BPA employess will be required to comply with applicable State
cerification programs,

Calepories for Cenification

BPA will certify s employees only as commercial applicabors o a0 Calegories:
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Righl -nf-w:l:,'
Wood Treatment

The BPA plan adopts the EPA Right-of-Way catcgory as defined at 40 CFR 171.3 (b) (8)
and accompanying standards of competency a @0 CFR 1714 (c) (8

EPA has not established a specific wood treatment category. Therefore, the BPA plan has
developed a wood weatment category and accompanying standards of competency.  These
are conlained a0, Definiton of Wood Treatment category ™, below),

There are presemly 150 applicators certified in the right-of-way calegory. There are
anticipated 1o be 1 applicators certified in the wood treatrsei category.

Any fature requests for approval of additional categories or subcategories will be made in
writing to the Administrator of EPA in conformance with 40 CFR 171.T(d)1Kii).

Drafinition of Wood Treaiment catepory

Wood treatment.  This catepory includes commercial applicators using or supervising the
wse of Restricied Use pesticides to tread and preserve wood producis,

Wood treatment stamdands of compelency.
Applicators shall demonsirate practical kpowledge of the following:

1. Wood Properties
a, Durabilicy
b. Shrinkage, checkang and other defects (ie., splits, knowts, crookedness)
¢. Treatability (permeability)

2. Biological Apems of Decay

a. Fungi
h, Insecls
¢ Woodpeckers

3 Types of Preservatives

a. Chl-bome preservatives (crensobe]

b. W aterborme preservatives [arsenicaks)
c. Fumiganis

. Pemachlaroplsemol

&, Copper or zine napthenate

4,  Preservalive Treatmen procscses

C-7
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o Pentachlorophenol
e. Copper or zine naptlwenssie

Preservalive | reatment processes

a. Pressure { American Wood Presenvation Association standards)
b Monepressune

Handbing and Installaton of Trested Wood Products

a. Storape, hamdling, instaliation of fixtures
b Bemedal Preservative trealrment

In-%ervice Pole Inspection

a, Inspection methods
b Inspection tools and devices

In-Service Pole Treatment

a, Groundline decay control

b Above proundline inbernal void freatment
c. Fumigation {above and below grownd)

LZafety and Environment

a. Adverse envirenmental effects of preservatives and treated wood structures

b. Proper handling of treated wood

c. Proper handling of remedial treatments {ie. folloaing labels)
d. Disposal of preservatives and treated wood products,

e, Preservative-health related issues and environment issues

I Consumer Informanon Sheets

[r. BPA Annual Cerification Process

The VWice Presidem for Tramsmission Field Services, will be responsible for the annual
certification of BPA applicators,  Applicators will be certified each year by passing an
examination, Cerification will be valid for one year. Those BPA employees elgible for
certification will reccive written netification of their scores and a pocket-sized. plasticized
“license™ or certificpe, signed by the Manager, Pollution Freventon & Abalement, as
The cenificae wall

delegated by the Vice President for Transmission Field Services,

contain an identifying number, the name of the applicator, category or calegones of
certificatiom, date ssued, and e:;p'imhnn date {."';p]'.ﬂu]i.x. I3 anached). BPA certafication wall

be valid on facilities and righis-of-way maintained by BPA throughout all Siates in the BPA

SETVICE area,
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The amual examinaten for cemilfication vwall cover all logcs ideatified w40 CFE 171.1,
including general standards of competency and specific standards of competency for the two
cateponies covered by this plan. Annual examinations will be writien and consisi of three
parts: Pt Dwill cover Laws and Begulations (25 guestions), Par [ will cover Substation
and Right-of-Way Vepetation Management {25 questions), and Part 111 will cover Woad
Treatment and Right-of-Way Vegetation Management (25 questions), A score of 70 percent
miesd be oblaised on each lest oo pass the examnation. Ad least pwo separale examinalbong
will be maintained and will be administered randomly. Examinations will bg revigwed and
updated each year and wall be mamtained, admimistered, and evaluatied wath all ressonable
security procautions. Mo provisions will be made for those who cannot read, since all BPA
emplovess must demonstrate reading proficiency a5 a condition of employment or in the
performanee of official duties.

BPA employees may apply for anmeal certification only by passing the BPA examinations,
and sttending BPFA or State cedified pesticide use training within the ome year certification
pesind.  Certification traning and examinatwms waill  emphasaze knowledge of the most
curment vegetation management and wood treatment  issues, techniques, altermatives, amd
repulatory requirements.  Examingtion questions will ke updated cach year 10 emphasize
changes in technelogy and wse reguirements. A copy of the current examination is attachsd
{Appendix Ej

To facilitare continging education in responsible pesticide use for BPA employees, the
Manager. Pollution Prevention & Abptement will comtimes to0 make availoble publications,
trwdning flms or awds, or ireinmg courses a5 approprigte. Traming materals will be made
available which will address the certification categories. A list of current iraining materials
and recent raming course agendas (4 atsched [Appendix F). Employees or their supervisors
may request training or training materials as necessary,

OT7cen.doc
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Federal Register / Vol 62, Moo 185 ¢ Wednesday, Sar.nernm-r 24, 1997 § MNatices

ENVIRONMENTAL FROTECTION
AGEMCY

[OPF—AGTREAC; FAL-5T41-§]

Certification dfﬁlﬂrT’:ldu Applicators

AGERCY: Ervironmrental Protectban
Apeniy [EFA}

ACTIOM: [usrtice of Approval of
Ceruflicstion Flan

sussare: O June 25 1987, EPA
armoured sis intemiion 1o appoaa &
revized Department of Erwegy [DOE)
plan for the certificaison ol gl ide
applicators. The revised DOE plan was
simdlar to the original plan e anly
covering applicators in ke Bannealle
Pawer Adminiscracion The revised plan
retaired the original certilbcation
categery of right-of-way pest conrol and
aihdid a new caie off waood
wreatmeni. The revissd plan replaced the
original 3-year recerificstion ireerval
with a | year recentfication imerval. Mo
commenis ware recefved an EPA's
proposal to approve the revised DOE
cenification plan. Motice 1s hereby given
of EF'a’ lﬁg}rﬁng final approsal of the
revised plan
AODAEESES: Cojes of the DOE revised
plan are ivadlable Nef viswing al the
Falleracing lecabans during reodenal
Exrsirmss Timars

1. U5 Enwironmercal Proection
Ay, DiTice of Pesiicide Pr
Crysal Blall #2, 1921 Jeferson Davis
ngr".u-aéldk.m. L12i. Arlingion, VA

nezcr: Jobm B MacDonald.

O 05T T
2 US Dm:mrnm{ Ermergy.
Boraewille Admindsration, 805

Maornthess Eleventh. Swop EP-5. Fifih
Floar. Portlend. OR 87232 Contact:
James Bever, {5031 2305008

3 Select U5 Departmont of Enengy
imslallatiors, Contact Jasnes Mayer sl
alirdminlEned lacalion s lae af
el k.

FOR FURTHER INFORMATION CONTACT: By
mail: Jobn B MacDorald (75065, Office
of Pesticide Programs. Envirceimenial
Froteciion Agency, 801 M 5c. 5W.,
Washingiorn. DC 20480 Dffice locaton
andl velephore rumber: Crystal bail #2,
1821 Jefferson Davis Highway, Bm.
1121, Arlingtan, WA, T hone: (T03)
#5-TFM0

EUPPLEWERT ARY IKFORMATION: 11 thi
Federal Begister of Doraler 7, 19HE,
noCice with pubilshed aneou peing the
final approval of & DOE gestie e
applecates certification plan On fune
23, 1997 {h2 FR 33563) (FRL-5T1T-13],
EFA mnnounced i isiention b approve
a revised DOE cenification plan The
mevisdd DOE cerfleation plan added a
i o] Irel e s e poery and
velalimd b existing righs-of-wiy
calegery, The revised certi oatsm plan
alen dsralsl sk an anpesl
recartflication pericd o replace ke
currenl - yar perixl, The revised
erdtilication plan will comtinue 1o hide
eitification and recestiflicacion o the
wakiing ared passirg of a wricten




Federal Register Plan
Approval

Federal Register / Vol 62, Moo 185 ! Wednesday, Seprembor 24, 1507 0 Moticss 15970
S—

examiracion. The revised DOE
certifbcation plan will continise o cower
oy emmphovess of the Bonneville Power
Adminimiration. The DOE esimases 1hat
there will be 100 applicaiors cerified in
the meeve winnd treatmien cadigory, Thers
are presenily approxismatsfy 150
applicaloes crmified in ke rml-i;-u:-l-l.l.a:..l
calegory, vwelbese ceification will bhe
wrnalfecied by this action

Mo comureels wane received on EPA's
natice al islention by approse b
Firvised DOFE cenificition plan
Therifors, EPA approves the revised
DOE eeerification plan

LEst ol Subjects
Ervirensnenial pratection
Ciyped: Semembse B 15497

Lynn B Cepddmani.

Aswiriant Adminisiraros Sy Freviviaan
Pesnirides and Touls Sudslvces

[¥E Doc. 97-Z5357 Filed 9-23-57, 445 am
A LLMHS COOF L8 &0 P
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Brochure

HOW CAN TREES BE
DANGEROUS?

[].l' ] ASS AT = OF s it i.ll;,:ug e T
trems can Bend or bl indo powsr lines

Zecently trees were resporshle for 64 power
ouloges offecting BPA customens, cousing many
TROHITS Cil IDE' T,

Trese- redoied] poswer cufoges are mone than jusl
it s CFrERT AT Tl'H-I'.-' (i -cll'l:.' ||n|.5:| i w R
b yaur ke o e, S slio dhirupl poreer
-] |'n1.|:||l:_:|'\._ BTHITGONCY Mg EErEEry -'_||||_'| |i||;l
woport poheerh 1] [rear |||_'\-'n-'\: I'||r_||,|;j'. 2 Iress |5
graundg, I ally 5Ky kill rTpang rear I|'||: ree, b
can alse couse Bres siorted by the eleciric ore

WHAT'S BPA DOING
ABOUT THIS PROBLEM?

WHAT YOU CAN
DO TO HELP?

&3 part al aur msman o provide relichls
gl=ciricol service to our osfomers, we pericdicolly
inspect rights of-woy in our servioe oreo maliby
property owners of existing or potential probdems
o sened ol experianoed Craws 1o remove ITeals)
sl RGEIGNGN P Fenzearcts b rosidenis gl
el I::l_lll'P\-\.

BR& hoy o legal right and obligation o remoee
wl "o "ghl al wry ey Heart thenoter oo biness
Tresss that ore keoated “ofF the nght-ob-say may
clao pose a et o the power line.  These “off”
the right-al-way ress, we call donger srees
Cince we hawe marked fhem oy danger frees,
wie sharl o process wn the property awner o
have them removed

IT"% SAFE AND IT'5 SIMPLE

|"'.|.;:|-" by rwarigard 5.||:,:|,.|‘q,:' rE e e Doher |ir|g
envement document ond become fomediar with the
r_:l gL t'!'cﬁ H'l:l_ll'dl '\A-"E-" Il"!FI"'_":" :l'l:l..r Fr:Ff'-.f_
you con help BRA by contacting us if you nalice
anything swch o ey and limbs thet migh irterfers
smalty (EEL L sk

Yo can alws hels siop polenticl power lire
archibern belare they slart # :.-nl_l'r\-e p:\gnr-irg o
plord Inees on yor propecty, da ned plont within
) dpet of howers or pales. 1V oha important to limit
e ondd shruba “on® the right-of-woy jo not more
thot 10 best in heighi, and select rees well odogied
i3 aur regon's chimale — ond oble o withsliend keal
slorm condilions. A& writen ogreemsent befwaan B
il P, crllad o “Tras P nbaraen .au:.\‘,"l_-lﬁllllgllll_-
is PRy lc":l Irieh WS Feinm S dsamanty rh.-,

{0y lla eyl Cant b cbsbeninn """-1"-"9"' waUr resares]
BF& nohural rescurce ipeaciokat, Call 1-B00-8345-4519.
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Appendix E
Clearance Criteria

Right-of-way Clearing Criteria

Bonneville lines are designed and maintained to co-exist in a safe and
reasonable manner with anticipated underlying activities, as specified

by the National Electrical Safety Code (NESC). In general, the NESC
requires tree trimming and removal to prevent “. . . grounding of the
circuit through the tree.” The provision in the NESC 1997 Edition is
as follows:

Part 2. Safety Rulesfor the Installation and Maintenance of
Overhead Electric Supply and Communication Lines

Section 21. General Requirements
218. Tree Trimming (page 67)
A. General

1. Trees that may interfere with ungrounded supply
conductors should be trimmed or removed. Note:
Normal tree growth, the combined movement of trees
and conductors under adverse weather conditions,
voltage, and sagging conductor at elevated temperatures
are among the factors to be considered in determining
the extent of trimming required.

2. Where trimming or removal is not practical, the
conductor should be separated from the tree with
suitable materials or devices to avoid conductor damage
by abrasion and grounding of the circuit through the
tree.

B. At Line Crossings, Railroad Crossings, and Limited-Access
Highway Crossings, the crossing span and the adjoining span
on each side of the crossing should be kept free from
overhanging or decayed trees or limbs that otherwise might
fall into the line.

In general, Bonneville does not allow anything higher than 14 feet
(assumed truck height) under the lines (there are some situations under
special permit or depending on actual conductor heights that allow for
higher allowances). Therefore, Bonneville trims or removes from
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Clearance
Criteria

under the line any “grow into” trees that are more than 14 feet tall
(including future growth) or any “fall into” trees that are next to the
line and that are unstable and could fall into the line if they were to
topple over.

Additional codes that Bonneville follows are from the Occupational
Safety and Health Administration (OSHA). These are codes to
maintain safe working environments for workers.

CFR Ch. XVII (7-1-95 Edition) OSHA 8§1910.333
(1) Unqualified persons.

(A) When an unqualified person isworking in an elevated position
near overhead lines, the location shall be such that the person and
the longest conductive object he or she may contact cannot come
closer to any unguarded, energized overhead line than the
following distances:

(1) For voltages to ground 50kV or below — 10 ft (305 cm);

(2) For voltages to ground over 50kV — 10 ft (305 cm) plus 4 in.
(10 cm) for every 10kV over 50kV.

(B) When an unqualified person is working on the ground in the
vicinity of overhead lines, the person may not bring any
conductive object closer to unguarded, energized overhead lines
than the distances given in paragraph (c)(3)(i)(A) of this section.

NOTE: For voltages normally encountered with overhead power
lines, objects which do not have an insulating rating for the voltage
involved are considered to be conductive.

(i) Qualified persons. When a qualified person is working in the
vicinity of overhead lines, whether in an elevated position or on the
ground, the person may not approach or take any conductive object
without an approved insulating handle closer to exposed energized
parts than shown in Table S-5 unless:

(A) The person is insulated from the energized part (gloves, with
sleeves if necessary, rated for the voltage involved are considered
to be insulation of the person from the energized part on which
work is performed) or

(B) The energized part is insulated both from all other conductive
objects at a different potential and from the person, or

(C) The person is insulated from all conductive objects at a potential
different from that of the energized part.



Table S-5 — Approach Distances for Qualified Employees —

Alternating Current

Voltage range (phase to OSHA minimum approach

phase) distance (MAD)

avoid contact
Over 300V, not over 750V 1ft Oin. (30.5 cm)
Over 750V, not over 2kV 1ft.6in. (46 cm)
Over 2kV, not over 15kV 2ft.0in. (61 cm)

Over 15kV, not over 37kV 3ft.0in. (91 cm)

Over 37kV, not over 87.5kV | 3ft. 6in. (107 cm)
Over 87.5kV, not over 121kV | 4ft. 0in. (122 cm)
Over 121kV, not over 140kV | 4ft. 6in. (137 cm)

Right-of-way
Criteria

Bonneville has used all of the above information to develop criteriato

identify trees that must be removed from rights-of-way, aswell as

those next to rights-of-way.
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Substation Grounds Clearing Criteria

The following is from Safety Restrictions for Vegetation Around
Bonneville Substations (M212) Facilities Management Information.

Poorly selected or placed vegetation could create atransferred

potential hazard if it islocated too close to the substation perimeter

fence. Since the stegpest ground potential rise gradient is at the

substation perimeter grid wire, usually located just beyond the

perimeter fence, the greatest step-and-touch potentials exist there as

well. Grass, weedy vegetation, or bare soil under a person’s feet does
not provide protection from these step-and-touch potentials. Also,
grass, brush, or weeds growing up through the substation surfacing
rock create low impedance pathways that could allow step-and-touch
potentials to bypass the rock, creating a safety hazard to workers.
Blackberry vines, in particular, are a nuisance because their fast-
growing, green branches can span several feet or more, and create a
transferred potential hazard, especially if they are in contact with the
fence.
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It isimportant, therefore, to be intentional about the selection,
placement, and maintenance of vegetation around substation yards.
The following criteria are the basis for the procedures outlined below:
1) Vegetation touching the fence does not extend beyond the
perimeter grid wire. 2) Green, vining vegetation, like blackberry, does
not encroach on the area of steepest potential rise gradient or grow up
through substation surfacing rock. 3) When the perimeter grid wireis
inside the boundaries of the perimeter fence and perimeter vegetation
Is touching the fence, the side of the shrub or bush away from the
fence should be pruned back as closely as possible to the fence or
should be removed manually or chemically.

Existing ornamental trees, bushes and shrubbery outside
perimeter fences. For substations where the perimeter grid wireis
outside the perimeter fence: 1) prune vegetation on the fence side,
back away from the fence at least one foot, or 2) for vegetation
growing up against the fence, prune so that growth on the side away
from the fence does not extend more than three feet out from the fence.

For substations where the perimeter grid isinside the fence: 1) prune
vegetation on the fence side back away from the fence at least one
foot, or 2) prune the side away form the fence back as close as possible
to the fence, or 3) remove the vegetation completely. Vegetation
control is especially important at substations without a perimeter grid
conductor outside the fence.

New or namental trees, bushes and shrubbery. Plant no new

vegetation within 10 feet of the substation perimeter fence or building.
Don't plant tall, fast-growing bushes and trees where they can grow
into overhead power lines. If landscaping outside a substation is
necessary, a review of grounding issues by the Substation Grounding
Engineer is required before being incorporated into a site.

Substation surfacing rock. Extend the substation surfacing rock at
least 4 feet beyond the outside of the perimeter fence, unless some
physical boundary, such as a ditch, makes it impracticable.

Grass, weeds, brush and blackberry. Do not permit grass and weeds

to grow anywhere in the substation surfacing rock. Do not permit
blackberry to grow within 10 feet of the perimeter fence. If chemical
application is the method selected to control vegetation, try to use a
low-toxicity and non-persistent product. For established or aggressive
weed infestations, use a more persistent product or a product known to
control specific weeds in order to prevent setting of seed and
additional emergent seedlings the following growing season.
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Appendix F
FS Mitigation Measures
and Background

This appendix provides additional information regarding U.S. Forest
Service (FS) land management. First, mitigation measures specific to
the FS are listed. Second, background information is provided,
including alist of documents that guide FS land management and
samples of standards and guidelines from those documents that may
affect Bonneville’s vegetation management on those lands.

Mitigation Measures Specific to FS

This section lists examples of additional mitigation measures specific
to managing vegetation on rights-of-way or other Bonneville electrical
facilities on FS-managed lands. These mitigation measures are in
addition to those listed i@hapter 111, Planning Step 2.) | dentify
surrounding land use and landowner ¥mangers.

These mitigation measures are to be used as a tool to anticipate issues
that may need to be addressed and documents that may need to be
consulted for developing or revising site-specific vegetation
management plans. These measdoasot replace the need to

coor dinate with the FSfor development of the plansand for
measur es appropriate to any given forest. Vegetation management
plans should be developed or revised to be consistent with the Record
of Decision of this EIS.

The measures were developed based on current FS land and resource
management planning documents, but are not "all inclusive" of the
measures that may apply. Because these planning documents are
revised and supplemented over time, the following mitigation
measures are also subject to revisions.

For FS-managed lands, project managers would apply the following
measures, as appropriate.

» Proposals for herbicide use will be subjectewview and either
concurrence or approval by the appropriate Forest Officer.

F-1
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» If using herbicides, use only those herbicides approved for both FS
use and Bonneville use. Determine appropriate herbicides when
coordinating with the appropriate forest. For many FS regions
some or all of the following list may apply::

Bromacil Picloram
Dicamba Triclopyr
Glyphosate Tebuthiuron
Hexazinone 2,4-D.

e Ifusing herbicidesin Lolo National Forest, use only the following
herbicides that have been reviewed and approved for use in this
Forest: dicamba, glyphosate, picloram, and 2,4-D.

* InRegion 6, report numbers of acres treated and method of
treatment (such as manual or chemical) to the Forest Pesticide Use
Coordinator within afiscal year.

» For threatened and endangered species, follow mitigation
measures identified in Chapter 111, Planning Step 3.) Identify
natural resour ces, including mitigation measures for spotted owl
and marbled murrelet.

* For FS-designated sensitive plant and animal species, use
mitigation measures so as not to disturb the species (such astiming
restrictions for actions, or use of selective control methods).

» Leavefelled trees on-site, when appropriate to meet FS coarse-
woody-debris objectives.

» Determine vegetation debris disposal based on FS input.

» If reseeding in Late Successional Reserves, use native species
unless the use of non-native speciesis approved. Seed mixtures
are to be approved by the appropriate FS representative. Consider
topping trees as an aternative to felling.

» For cultural resources, follow mitigation measures identified in
Chapter 111, 3. Identify natural resour ces.

* Do not remove vegetation in spanned canyons if clearance heights
are met.

The different FS documents and regions have different water buffers.
Bonneville will abide by the six mitigation measures within these
water buffers described in Tables F-1and F-2.



Mitigation Measures
Specific to FS

* Do not use ground-disturbing methods (such as blading) within
FS-designated water buffer zones.

* Comply with appropriate Forest Plan designated buffers unless FS
allows avariance.

* Do not use any localized, broadcast, or aerial herbicide
applications within FS-designated water buffer zones. (In some
cases, spot applications may be used.)

» If using spot applications within water buffer zones, permit them
no closer than 3 m (10 ft.) from water’s edge (unless the herbicide
label statesthat it is appropriate for use in water).

» Useonly selective control methods (manual, spot herbicide
applications), and take care not to affect non-target vegetation.

* Leavevegetation intact, if possible.

Table E-1: Riparian Reserves and Water Buffers

Northwest Forest Plan Riparian Reserves are defined in the following terms:

Stream Type

Fish-bearing streams

Buffer Size

The area on each side of the stream equal to the height of two site-potential trees, or

91-m (300-ft.) slope distance, whichever is greater.

Permanently flowing
non-fish-bearing
streams

The area on each side of the stream equal to the height of one site-potential tree, or
45.7-m (150-ft.) slope distance, whichever is greater.

Lakes and natural
ponds

The body of water and the area to the outer edges of riparian vegetation, or to a
distance equal to the height of two site-potential trees, or 91-m (300-ft.) slope
distance, whichever is greater.

Constructed ponds and
reservoirs and wetlands
greater than one acre

The area from the edge of the wetland or the maximum pool elevation to a distance
equa to the height of one site-potential tree, or 45.7-m (150-ft.) slope distance,
whichever is greater.

Seasonally flowing or
intermittent streams

The area on each side of the stream to a distance equal to the height of one site-
potential tree or 30.5-m (100-ft.) slope distance, whichever is greater.

Wetlands less than one
acre and unstable and
potentially unstable
areas

The extent of unstable and potentialy unstable areas, and wetlands less than 0.4 ha
(1 ac.) to the outer edges of the riparian vegetation.

In Regions 1 and 4, the Stream Management Zones are based on
stream class, which is defined in the following two tables.
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Table E-2: Present Water Buffer (Streamside Management
Zone) Requirements for Region 1 Forest, Region 4 Forests,
and Forests in the Upper Columbia River basin.

% side slope

Stream Class

Class | 100ft0 150ft.  200ft.  250ft.
Class lI 75 ft. 100 ft. 150 ft. 175 ft.
Class IlI 50 ft. 75 ft. 100 ft. 125 ft.
Class IV 50 ft. 50 ft. 75 ft. 100 ft.

Table E-3: Stream Management Zones[ Class Determinations for
Stream Classes in Table E-2

Class | Determination

These are either perennial or intermittent streams, or segments thereof, that meet one or more of
Cl | the following criteria:
.ass a  arehabitat for large numbers of resident and/or migratory fish for spawning, rearing, or
Highly migration;
Significant b.  furnish water locally for domestic or municipal supplies;
c. haveflowslarge enough to materially influence downstream water quality;
d. arecharacterized by major fishing or other water-oriented recreational uses;
e. have special classification or designation, such aswild, scenic, or recreation rivers;
f.  have specia visual/distinctive landscape features, and are classified as variety Class A in
National Forest Landscape -Volume 2 (Agr. Handbook 462) ;
g. arehabitat for threatened or endangered animal species, or contain plants that are potential
or viable candidates for threatened or endangered classification; and/or
h. exhibit ethnological, historical, or archaeological evidence that makes them eligible for or
included in the National Register of Historical Places.
Class Il These are either perennial or intermittent streams, or segments thereof, that meet one of more of
Significant the following criteria . . . o
a  areused by moderate numbers of fish and spawning, rearing, or migration;
b.  furnish water localy for industrial or agricultural use;
c. have enough water flow to exert a moderate influence on downstream quality;
d. areused moderately for fishing and other recreational purposes,
e. areof moderate visual quality and meet variety Class B as defined in National Forest
Landscape Management -Volume 2 (Agr. Handbook 462);and/or
f.  exhibit ethnological, historical, or archaeological evidence that makes them eligible for
State or local registers of historical significance or interest.

F-4



FS Background and
Guidance Documents

Class Determination
Class Il These are either perennial or intermittent streams, or segments thereof, that meet one of more of
Moderately the following criteria:

are habitat for few fish or spawning, rearing, or migration;

b. arerarely used for fishing or other recreational purposes;

c. have enough water flow to exert minimum influence on downstream water quality;
d

are of relatively low visua quality in the landscape and classified as variety Class B as
defined in National Forest Landscape Management - Volume 2 (Agr. Handbook 462);
and/or

e. exhibit historical or archaeological properties that are of archaeological interest in
accordance with the Archaeological Resource Protection Act of 1979.

Class IV These are intermittent or ephemeral streams, or segments thereof, not previoudly classified.

Significant a

Minor
significance

In areas considered visually sensitive by the FS, we will consider the
following mitigation measures.

» Leave sufficient vegetation—where possibl® screen view of
right-of-way.

» Consider plantings of low-growing tree seedlings next to right-of-
way, or softening the straight line of corridor edge by cutting
additional trees.

» If using herbicides, consider the following to reduce large areas of
dead browned vegetation: seasonal timing, herbicide selection , or
application technique (limit use of broadcast foliar).

FS Background and Guidance
Documents

Standards and Guidelines, as used by the FS, adhere to the following
definitions:

Standard: a condition of land, normally a maximum or minimum
condition that is measurable. A standard can also be expressed asa
constraint on management activities or practices. Sandardsare
established on a forest-wide, subsection, and management prescription
area basis to promote achievement of desired future conditions and
objectives. Deviation from compliance with a standard requires a Forest
Plan amendment (except for emergency situations. ..) (USDA/FS, 1993
via Targhee Plan, pg. 111-2)
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Guideline: a preferred or advisable course of action that is generally
expected to be carried out. Deviation from compliance with a guideline
does not require a Forest Plan amendment, but the rationale for such a
deviation shall be documented in the project decision document.
Guidelines are established on a forestwide, subsection, and management
prescription area basisto promote achievement of the desired future
condition and objectives in an operationally flexible manner that
responds to such variations as changing site conditions or changed
management circumstances. (USDAFS, 1993 via Targhee Plan,

Following isalist of selected documents and regulations that will
guide the FS during consultations.

Background g
and Guidance
Documents

F-6

Forest Plansfor the respective National Forests. Each National
Forest has a Forest Plan that provides management direction.
These Forest Plans specify allowable activities, minimum
requirements, and expected outputs and land use allocations for a
10- to 15-year period, including Standards and Guidelines for how
resources will be managed, special areas protected, and land use
conflicts resolved.

A Guideto Conducting Vegetation Management Projectsin

the Pacific Northwest Region (USDA/FS 1992a) — for Region 6.
This guideis the result of a Mediated Agreement to lift an

injunction against using herbicides in the region. The agreement
and resulting Guide dictate how the Forests manage and conduct
activities within the Forests. These guidelines not only allow for a
different set of herbicides to be used in Region 6 than in the rest of
the Northwest, but they have more documentation and public
involvement steps than the other Regions.

Standards & Guideinesfor Management of Habitat for Late-
Successional and Old-Growth Forest Related Species Within

the Range of the Northern Spotted Owl (Northwest Forest Plan)
(USDA/FS and USDOI/BLM, 1994b). These documents provide
standards and guidelines and land-use designations for all BLM
and FS lands within the range of the northern spotted owl (parts of
region 5 and 6). When located in this range, the FS and BLM must
follow Forest Plan standards and guidelines if they are more
restrictive or provide greater benefits to late-successional forest
related species than do the district or forest specific plans.

Risk Assessment - The FS Regions 1, 2, 3, 4, and 10 and
Bonneville performed a joint risk assessment (Labat-Anderson,
Inc., 1992). The FS intends to have the Forests use this herbicide
risk assessment in appropriate NEPA analysis as they implement
their Forest Plans.
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* Thelnterior Columbia River Basin Draft El Ssand Appendices
(USDS/FS and USDOI/BLM, 1997a and 1997b). These two
planning documents include the Eastside EIS (covering eastern
Oregon and Washington) and the Upper Columbia River Basin EIS
(covering the Columbia River Basin in Idaho and Montana).

These plans have yet to be adopted.

The elements of the Northwest Forest Plan most pertinent to Northwest Forest
Bonneville’s vegetation management activities are (1) designationPlan Specifics

of Late-Successional Reserves, which are areas set aside for long-

term protection as old-growth forests, and (2) the Aquatic

Conservation Strategy, which outlines protection of riparian

systems by establishing protection buffers referred to as riparian

reserves.

Late-Successional Reserves

The Northwest Forest Plan designated these reserves for the long-term
protection of old-growth forests, based on five elements:

1. Areas mapped as part of an interacting reserve system,;

2. Late-Successional/Old Growth1 and 2 atesithin Marbled
Murrelet Zone 1 and certain owl additions, mapped by the
Scientific Panel on Late-Successional Forest Ecosystems
(1991);

3. Sites occupied by marbled murrelets;
4. Known owl activity centers; and

5. Protection buffers for specific native species identified by the
Scientific Analysis Team (1993).

The Northwest Forest Plan refers to utility corridors in late-
successional reserves in a few places and states that "These
developments might remain, consistent with other standards and
guidelines. Routine maintenance of existing facilities is expected to
have less effect on current old-growth conditions than development of
new facilities.”

Rare Species - In late-successional reserves, certain rare “survey and
manage species” are designated for habitat protection. The species are
classified as:

L “Most significant” old-growth, and “significant” old-growth, as mapped by the
Scientific Panel on Late-Successional Forest Ecosystems, Johnson et al.,1991
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Federally threatened or endangered species,
Federally proposed threatened or endangered species;
Federal Candidate Species;

State-listed species,

FS sensitive species;

BLM special status species;

Other infrequently encountered species not considered by any
agency or group as endangered or threatened and classified in
the FEMAT Report asrare.

Land managers are required to take certain actionsrelative to rare
“survey and manage species.” These actions include:

Managing known sites of rare organisms;

Surveying for presence of rare organisms prior to ground-
disturbing activities;

Conducting surveys to identify locations and habitats of rare
species; and

Conducting general regional surveys for rare species.

Species that might occur near Bonneville facilities are as follows:

Ptilidium californicum (Liverwort) — very limited distribution
in old white pine forests with fallen trees. It occurs on trunks
of trees at about the 500-foot elevation level.

Ulota meglospora (Moss) — occurs in northern California and
southwest Oregon.

Otidea leporina, O. onotica, andO. smithii (Fungi) — occur in
conifer duff, are widespread in distribution but uncommon.

Great Gray Owl — most common in lodgepole pine forests
adjacent to meadows (Willamette National Forest west of the
crest of the Cascade Range).

Managed Late-Successional Areas

These areas are similar to Late-Successional Reserves but are
identified for certain owl locations in the drier provinces where regular
and frequent fire is a natural part of the ecosystem. Managed Late-
Successional Areas have been designated for standards and guidelines
based on two elements: (1) Managed Pair Areas for known owl pairs

and resident singles in the California Cascades and Washington
Eastern Cascades Provinces (from the Final Draft Spotted Owl
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Recovery Plan:); and (2) Protection Buffers for specific endemic
species identified by the Scientific Analysis Team.

Managed ow! pair areas are typically found on the east side of the
Cascade Range. Suitable owl habitat in areas surrounding owl activity
centers will be maintained through time using various management
techniques.

“Survey and manage species” within Managed Late-Successional
Areas are as follows:

» Brotherellaroellii (Moss) — very rare species, endemic to the
Washington Cascades north of Snoqualmie Pass.

* Buxaumia piperi, B. viridis, Rhizomnium nudum, Schistostega
pennata, andTetraphis geniculata (Mosses) — occurring on
rotten logs and some organic soil; shade-dependent, occurring
in old-growth forests.S. pennata occurs only in mature
western red cedar forests in the Olympic National Forest and in
the Washington Cascades.

* Polyozellus multiplex (Fungus) — occurring in higher elevations
of the Cascades in silver fir and mixed conifer (and thus
outside the range of marbled murrelet mitigation).

» Sarcosoma mexicana (Fungus) — occurring in deep conifer
litter layers in older forests. It is common to rare and is found
in the Oregon and Washington Coast Range into British
Columbia.

* Larch Mountain Salamander — occurring mostly within the
Columbia River Gorge.

» Del Norte Salamander — occurring in talus slopes protected by
overstory canopy that maintains cool, moist conditions on the
ground. Species is a slope-valley inhabitant, and sometimes
occurs in high numbers near riparian areas.

Aquatic Conservation Strategy

The Aquatic Conservation Strategy is also found within the Northwest
Forest Plan. It identifies standards and guidelines for several areas,
including riparian reserves, key watersheds, watershed analysis, and
watershed restoration.

Riparian Reserves — areas along all streams, wetlands, ponds, lakes,
and unstable or potentially unstable areas where the conservation of
aquatic and riparian-dependent terrestrial resources receives primary
emphasis. The main purpose of the reserves is to protect the health of
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the aguatic system and its dependent species; the reserves also provide
incidental benefits to upland species. These reserveswill help
maintain and restore riparian structures and functions, benefit fish and
riparian-dependent non-fish species, enhance habitat conservation for
organisms dependent on the transition zone between up slope and
riparian areas, improve travel and dispersal corridors for terrestrial
animals and plants, and provide for greater connectivity of late-
successional forest habitat.

See Table f-1 for definitions of various Riparian Reserves.

Riparian reserve initial boundary widths established by the FS’s ROD
will remain in effect until they are modified following watershed
analysis.

» Standards and guidelines for Riparian Reserves prohibit or regulate
activities that retard or prevent attainment of the Aquatic
Conservation Strategy objectives. Watershed analysis and
appropriate NEPA compliance is required to change Riparian
Reserve boundaries in all watersheds.

* FS shall adjust existing leases, permits, rights-of-way, and
easements to eliminate adverse effects that retard or prevent the
attainment of Aquatic Conservation Strategy objectives. If
adjustments are not effective, eliminate the activity. Priority for
modifying existing leases, permits, rights-of-way and easements
will be based on the actual or potential impact and the ecological
value of the riparian resources affected.

* Fell trees in Riparian Reserves when they pose a safety risk.

» Keep felled trees on-site when needed to meet coarse woody debris
objectives.

* Herbicides, insecticides, and other toxicants, and other chemicals
shall be applied only in a manner that avoids impacts that retard or
prevent attainment of Aquatic Conservation Strategy objectives.

Key Watersheds — A system of Key Watersheds serves as areas that
provide, or are expected to provide high-quality habitat. Key
Watersheds are identified by the Plan as crucial for maintaining and
recovering habitat for at-risk stocks of anadromous salmonids and
resident fish species.

Watershed Analysis - Watershed analysis is required prior to
management activities, except minor activities such as those
Categorically Excluded under NEPA (not including timber harvest).
Watershed analysis is required prior to timber harvest.
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Adaptive Management Areas

The Northwest Forest Plan al so designates Adaptive Management
Areas (AMAS). InRegion 6, four (out of ten) managed AMAS have
Bonneville facilitiesin or near them:

the Olympic AMA in Jefferson, Clallam, Grays Harbor, and
Mason Counties, Washington;

Snoqualmie Pass AM A in Kittitas and King Counties,
Washington;

Northern Coast Range AMA in Polk, Yamhill, Tillamook and
Washington Counties, Oregon;

Central CascadesAMA in Lane and Linn Counties, Oregon.

For the reader’s interest, we provide below a sample of standards Samples of Standards
and guidelines found in Forest Plans that might affect Bonneville’s and Guidelines from
vegetation management program. Forest Plans

Utilities and Transportation -- Some Forests have management
areas specific to utilities and transportation such as the following:

The existing corridors for the transmission of electricity will be
managed in accordance with the standards for MA [Management
Ared] 23. (Kootenai NF, Forest Plan: (USDA/FS, 1987d, pg. I1-
25))

MA23 is composed entirely of the existing electric transmission
corridor on the south end of the forest which crosses along the
south boundary of the Cabinet Mountains Wilderness Area. There
is alow-standard access road providing repair and inspection
access for the entire length. Vegetation varies from shrubs to small
conifers. All acresarein grizzly situations 1 and 2. (Kootenai NF,
Forest Plan (USDA/FS, 1987d,pg. 11-113))

Management Area 5. This management area consists of potential
transportation and utility corridors that might be identified on the
Lolo Forest. Existing and potential rights-of-way will be evaluated
to determine if they are compatible with other facilities or uses. If
they are determined to be capable of accommodating more than
one facility they will be designated aright-of-way corridor (36
CFR 219.27 (a) (9)). (Lolo NF, Forest Plan (USDA/FS, 1986c, pg.
[11-14))

Management Area 5 will consist of the land directly under and
adjacent to the facility such as a pipeline or power line. Asthese
corridors are identified, the acreages within them will be deleted
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from the management areas they cross. This area generally has
road access for construction and maintenance. Public use might be
restricted. (Lolo NF, Forest Plan (USDA/FS, 1986c, pg. I11-14))

e Limit right-of-way clearing for utility corridors to the extent
necessary for safe and efficient use. (Siuslaw NF, Land &
Resource Management Plan (USDA/FS, 1990d, pg.l1V-55))

» Cooperate with utilities' representatives to devel op strategies that
will minimize the potential for asingle- or multiple-line power
outages that could result from catastrophic events such as wildfire.
(Guideline) (Modoc NF, Land & Resource Management Plan
(USDA/FS, 1991b, pg.4-17)

* Inmanaging Forest activities near the utility corridor, coordinate
with respective Federal or private utility managers to ensure that
forest activities will not conflict with the intended permitted use
and management of the utility corridor. (Standard) (Modoc NF,
Land & Resource Management Plan (USDA/FS, 1991b, pg.4-17))

Visual — Visual resources, often a concern of the local Forest, become
standards and guidelines in the Forest Plans. It is possible that leaving
screens of vegetation, as described below, could conflict with keeping
vegetation safely away from transmission lines or other facilities.

* . ...the impacts of management activities will be visually assessed
from the nearest viewpoints contained in the sensitivity level maps
on file. Vegetative and topographic screening will be used where
possible to minimize visual impacts. cases. (Lolo NF, Forest Plan
(USDA/FS, 1986c, pg. 111-15))

* Meet assigned Visual Quality Objectives when activities are
planned within the foreground zone of state Highway 139 and 299.
Specific objectives are to:

* Blend treated vegetation with adjacent untreated areas for a
natural appearance.

* No distinct edge between treated and untreated areas should be
evident (Modoc NF, Land & Resource Management Plan
(USDAJFS 1991b, pg.4-24))

Vegetation management standards and guidelines vary for each
Forest. Some examples of standards and guidelines are as follows:

» For vegetation management and/or manipulation, follow the
Record of Decision, Managing Competing and Unwanted
Vegetation, Final EIS, Pacific NW Region, December 1988 (or as
amended), the Mediated Agreement, and implementation direction.
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(Mt. Baker-Snogualmie NF, Land & Resource Management Plan
(USDA/USFA,1990g, pg. 4-135))

Control noxious weeds to the extent practical. The following
methods for control shall be used: mechanical, biological, access
restrictions to prevent spread, seeding disturbed soil, and use of
herbicides. Small infestations of new noxious weeds (e.g. tansy
ragwort) should be eradicated as quickly as possible. (Mt. Baker-
Snoqualmie NF, Land & Resource Management Plan
(USDA/USFA,19909))

Where appropriate, use methods of vegetation treatment that
emulate natural ecological processes to maintain or restore
properly functioning ecosystems. (Targhee NF Forest Plan
(USDA/FS, 1997b, pg. 111-12))

Preserve unique formations within a landscape (such as cliffs,
bogs, seeps, talus slopes, warm or alkaline springs, pot holes, and
rock outcroppings) that provide habitat to plant species not
common to the overall landscape and contribute to the species
diversity within the landscape. (Targhee NF Forest Plan
(USDA/FS, 1997b, pg. 111-14)

Wildlifeand Fish — The FS and BLM have species other than
threatened and endangered species that require special attention or
protection.

"Indicator species" have been identified for those species groups
whose habitat is most likely to be changed by Forest management
activities. The tree-dependent group indicator species is the
marten; the old growth dependent group is represented by the
pileated woodpecker; and the riparian tree-dependent group
indicator species is the barred owl. These species will be
monitored to determine population changes resulting from forest
management activities. Other indicator species include the
threatened or endangered species (grizzly bear, gray wolf, bald
eagle and peregrine falcon); commonly hunted species (mule deer,
elk, and white-tailed deer); and fish species (bull trout and
cutthroat trout (Flathead NF, Forest Plan (USDA/FS1985, pg.

11-21))

Management Direction:

* Under the selected alternative, the Inland Native Fish Srategy
will apply the following management direction to all 22
Forests except where PACFISH or the President’s Plan apply.
(Kootenai NF, Forest Plan (USDA/FS 1987d, Attachment pg.
A-1))
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* General Riparian Area Management: Apply herbicides,
pesticides, and other toxicants, and other chemicalsin a
manner that does not retard or prevent attainment of riparian
management objectives and avoids adverse effects on inland
native fish. (Kootenai NF, Forest Plan (USDA/FS 1987d,
Attachment pg. A-12))

. .Fish habitat and riparian management activities will be
coord| nated in order to provide suitable riparian vegetation to
aguatic habitats. . . . (Flathead NF, Forest Plan (USDA/FS 1985,

pg. 11-21))

Biological evaluations shall be prepared on all significant projects
and activities that have a probability of affecting gray wolves and
their habitat. Project, activities, or land uses might proceed if a
"No Effect" determination ismade. If a"Might Adversely Affect"
determination results, the project, activity, or land use will be
either modified for compatibility, eliminated, terminated, or
appropriate consultation procedures with the USFWSwill be
initiated. (Flathead NF, Forest Plan (USDA/FS,1985, pg. I1-37

f(1))

Provide necessary protection and management to conserve listed
threatened, endangered and sensitive plant species. (Targhee NF
Forest Plan (USDA/FS, 1997b,pg. I11-14))

Information on the presence of listed threatened, endangered or
sensitive plant species will beincluded in all assessments for
vegetation and/or ground disturbing management activities.
Appropriate protection and mitigation measures will be applied to
the management activities. (Standard) (Targhee NF Forest Plan,
(USDA/FS, 1997b. pg. 111-14))

Site specific analysisis needed for al projects. Thisincludes
addressing threatened endangered, and sensitive species of plants
and animals as contained on the FS, R-1 list. Roads for access
should be consistent with direction for MA23 and consider
surrounding MAs and grizzly bear habitat needs.

In Riparian Area Management: Apply herbicides, pesticides, and
other toxicants, and other chemicals in a manner that does not
retard or prevent attainment of riparian management objectives and
avoids adverse effects on inland native fish. (Kootenai NF, Forest
Plan (USDA/FS, 1987d, Attachment pg. A-12))
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Cultural Resources -

Inventory to identify cultural resource properties prior to any
project, activity or license that might affect significant cultural
resources consistent with the national Historic Preservation Act of
1966 (as amended) and other pertinent laws and regulations.
Adjustments will be made to projects to comply with cultural
resource laws. (standard) (Modoc NF, Land & Resource
Management Plan (USDA/FS, 1991b, pg.4-14))

Soil and Water — Forest Plans have special requirements when
operating around water.

Stream Shading - Leave enough vegetation intact along perennial
streams to limit solar heating of streams and maintain water
temperatures within State water quality standards. (Siuslaw NF,
Land & Resource Management Plan (USDA/FS, 1990d, pg. IV-
53))

Standards are designed to protect or improve the quality of the
water resource. These practices, known as BMPs (Best
Management Practices) use the best technology available. These
practices are a result of laws, regulations, and good land
stewardship. (Flathead NF Forest Plan (USDA/FS, 1985, pg. II-
40))

The forest has designated riparian management areas
(Management Areas 12 and 17) and non-timber-producing areas
where riparian ecosystems are protected. (Flathead NF Forest Plan
(USDA/FS,1985, pg. I1-40))

A watershed cumulative-effects feasibility analysis for projects
involving significant vegetation removal is required prior to project
implementation. This is to ensure that the project, considered with
other activities, will not increase water yields or sediment beyond
acceptable limits. Such analysis should identify opportunities, if
any exist, for mitigating adverse effects on water related beneficial
uses. (Flathead NF Forest Plan (USDA/FS, 1985, pg. 11-41))

Soil and water requirements can be quite extensive, The requirements
shown below are all from the same Forest Plan. One area can trigger
many management plans.

Sreamside management zones (SMZs) are determined by stream
class, channel stability, and side-slope stability. Included in the
SMIZ are the channel (waterway and upper banks) and side slopes.
The SMZ exceeds the area dominated by riparian vegetation.
Although managing an SMZ width that includes 50 feet on either
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side of the channel is typical, managing SMZs of variable width
affords more direct protection of riparian-dependent resources.
(Modoc NF, Land & Resource Management Plan (USDA/FS
1991b, Appendix M pg. M-1))

Sde-slope distances are determined by stream class and percent of
side slope. The stream classis based on the relative importance or
significance of a stream or segment, based on resource values and
beneficial uses. The percent of side slope isinversely related to
side slope stability (i.e. the higher the percent of side slope, the
less the stability of the side slope). Sreams that are more
important or are less stable are assigned longer slide slope
distances and thus wider SMiZs. (Modoc NF, Land & Resource
Management Plan USDA/FS, 1991b, Appendix M pg. M-1))

At the project level, management standards are flexible so that widths

might vary as additional information is learned about channel and
side slope stability. Stream classes might also change as more
information is collected about the stream. (Modoc NF, Land &
Resource Management Plan (USDA/FS, 1991b, Appendix M pg.
M-1)

The Modoc NF identifies Water Quality Best M anagement
Practices (BMPs) to be used within resource categories. The
following resource categories could potentially be affected by
Bonneville’s vegetation management program. Depending on
the particular activity planned within the resource category,
any of the listed BMPs could be appropriate practices and
should be considered for use.

Resour ce category: Timber
BMP: Protection of Unstable Areas
Streamside Management Zone Designation
Special Erosion Prevention Measures on Disturbed
Land
Revegetation of Areas Disturbed by Harvest Activities
Streamcourse Protection
Erosion Control Structure Maintenance
Slash Treatment in Sensitive Areas
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Resour ce category: Road and Building Site Construction
BMP: Erosion Control Plan
Disposal of Right-of-way and Roadside Debris
Maintenance of Roads
Road Surface Treatment to Prevent Loss of Materials
Traffic Control during Wet Periods

Resour ce category: Vegetative Manipulation pg. N-3
BMP: Seed Drilling on the Contour

Slope Limitations for Tractor Operation

Tractor Operation Excluded from Wetlands and
Meadows

Revegetation of Surface Disturbed Areas

Tractor Windrowing on the Contour

Soil Moisture Limitations for Tractor Operation

Contour Disking

Pesticide Use Planning Process

Apply Pesticide According to label and EPA
Registration Directions

Pesticide Application Monitoring and Evaluation

Pesticide Spill Contingency Planning

Cleaning and Disposal of Pesticide Containers and
Equipment

Untreated Buffer Stripsfor riparian area and Streamside
Management Zone (SMZ) Protection during
Pesticide Spraying

Controlling Pesticide Drift during Spray Application

Resour ce category: Watershed Management pg. N-4
BMP: Protection of Wetlands
Oil and Hazardous Substance Spill Contingency Plan
Control of Activities under Special Use Permit
Water Quality Monitoring

(This concludes the section on samples of FS standards and
guidelines.)
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Appendix G
BLM Mitigation Measures
and Background

This appendix provides additional information regarding the Bureau of
Land Management. First, mitigation measures specific to the BLM
lands are listed. Second, background information is provided,
including alist of documents that guides BLM land management that
may affect Bonneville’'s vegetation management on those lands.

Mitigation Measures Specific to BLM

This section lists examples of additional mitigation measures specific
to managing vegetation on rights-of-way or other Bonneville electrical
facilities on BLM-managed lands. These mitigation measures are in
addition to those listed i@hapter 111, Planning Step 2.) I dentify
surrounding land use and landownersmangers.

These mitigation measures are to be used as a tool to anticipate issues
that may need to be addressed and documents that may need to be
consulted when developing or revising site-specific vegetation
management plans. These measures do not replace the need to
coordinate with the FS for development of the plans and for measures
appropriate to any given Forest. Vegetation management plans should
be developed or revised to be consistent with the Record of Decision
of this EIS.

The measures were developed based on current BLM land and
resource management planning documents. However, since these
planning documents are revised and supplemented over time, the
following mitigation measures are also subject to revisions.

For BLM-managed lands, project managers would apply the following
measures as appropriate.

= |f using herbicide, use only those herbicides that are approved
for both BLM use and Bonneville use.
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Those herbicides presently approved for both Bonneville and
BLMO Washington, eastern Oregon*, Idaho, and Montana
Districts[] are asfollows:

Bromacil Glyphosate+ 2,4-D
Bromacil+ Hexazinone

Diuron Imazapyr
Chlorsulfuron Mefluidide
Clopyralid Metsulfuron methyl
2,4-D Picloram

Dicamba Picloram+ 2,4-D
Dicamba + 2,4-D Sulfomturon methyl
Diuron Tebuthiuron
Glyphosate Triclopyr

* Oregon continues under herbicide injunction except for
control of noxious weeds. This herbicide list would then
apply only for the use on noxious weeds.

In western Oregon only those herbicides presently approved for both
Bonneville and BLM-Oregon (for the control of noxious weeds) are
used, asfollows:

2,4-D Glyphosate
Dicamba Picloram
Dicamba+ 2,4-D Picloram + 2,4-D
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TableG-1: BLM Buffer Zones Adjacent to Dwellings, Domestic
Water Sources, Agricultural Land, Streams, L akes, and Ponds

(Washington, eastern Oregon, Idaho, and Montana Districts)

Method Buffer Width
(from waters edge)
No Ground-disturbing Mechanical “so far as practical on the contoyr
(Tractor operations will be limited to periods of to fe_dUCf the chance of soil
low soil moisture to reduce the chance of soil erosion

compaction.)

No Spot-herbicide Applications Within 3 m or 10 ft.
(Herbicides will be wiped on individual plants
within 3 m or 10 ft. of water where application
is critical.) (For noxious weed control,
herbicides may be wiped on individual plants
to the high water line where application is

critical.)
No Broadcast Herbicide Within 7.6 m or 25 ft.
No Aerial Herbicide Within 30.5 m or 100 ft.

* Any buffer deviations must be in accordance with herbicide label.

TableF-2: BLM Buffer Zones (Western Oregon)

Buffer Width

No Ground-dlgturblng Mec'ha}mcal . Within 7.6 m or 25 ft. of streams
(Tractor operations may be limited to periods
of minimum soil moisture levels)

No Spot Herbicide Applications Within high water mark of waterways

(Herbicides will be wiped on individual plants
within 10 feet of water where application is

critical.)

No Localized Herbicide Applications Within 6 m or 20 ft. of waterways

(manual backpack)

No Broadcast Herbicide Within 15.2 m or 50 ft. of waterways

No Aerial Herbicide Within 30.5 m or 100 ft. of flowing streams;

within 61 m (200 ft.) of lakes and ponds

No Herbicide Applications Within 30.5m (100 ft.) of residences
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* Follow the outlined buffer zones or zones in the resource management
plan, whichever is greater.

In western Oregon, consider recommending buffer strips for
wildlife habitat, scenic corridors, and other concerns as identified
in land use plans.

In western Oregon, conduct any ground-disturbing mechanical
operation in municipal watersheds in accordance with BLM
memorandum of understanding with local municipalities.

In Oregon, submit herbicide proposal for reporting to BLM’s
Oregon/Washington state office.

In western Oregon, post project description signs at points of
common public access to areas where herbicides are used; leave
the signing in place during the potency period. Provide the posted
information in both English and Spanish, and at least 24 hours
before treatment.

In Oregon, submit any proposals to use picloram treatment to a
hydrologist and/or soil scientist to be evaluated for potential
leaching and long-term non-target phytotoxic (toxic to plants)
impacts on water contamination both on and off-site before a
decision on such a treatment.

BLM Guidance Documents

Following is a list of selected documents that guide the BLM.

Resour ce Management Plans (RMP) for the respective

Districts. Each BLM District has an RMP or Management
Framework Plan (MFP) that gives direction for land management
for that district. Similar to FS Forest Plans, RMPs identify
standards and guidelines for how the land will be managed and
what special areas are to be protected.

For Washington, eastern Oregon, Idaho, and Montana Districts -
ElISon Vegetation Treatment on BLM Landsin Thirteen

Western States (USDOI/BLM 1991b). This document governs

the BLM'’s integrated management treatment program for
undesirable plants and noxious weeds on BLM-administered
public lands within the Washington, Oregon, Idaho, and Montana
Districts. The plan focuses on a mix of methods, including
prescribed burning, biological, mechanical, manual, and chemical



BLM Guidance
Documents

treatments, with a high priority placed on prevention, followed by
non-chemical methods.

Although Washington and Oregon districts are covered in thisEIS,
these districts are under an herbicide injunction except as
authorized under the Northwest Area Noxious Weed Control
Program EIS, listed below.

Western Oregon - EISon Western Oregon Program-
Management of Competing Vegetation (USDOI/BLM, 1992c).
BLM has a separate EIS for vegetation management covering the
Salem, Eugene, Roseburg, Coos Bay, Medford, and part of
Lakeview districts. This plan also focuses on amix of methods,
including the following: manual (pulling, cutting, bashing and
covering vegetation), mechanical, biological (plant pathogens,
grass seeding to prevent alder, insects), prescribed fire, and
herbicide treastments.

Although western Oregon is covered in this EIS, Oregon is under
an herbicide injunction except as authorized under the Northwest
Area Noxious Weed Control Program EIS, listed below.

Washington, Oregon, Idaho, and Montana Districts —

Supplemental EIS on Northwest Area Noxious Weed Control
Program (USDOI/BLM,1987a). This document continues to

govern the BLM’s noxious weed control program in Oregon. The
State of Oregon and counties list those species that are noxious
weeds by county, and place responsibility for noxious weed control
on Federal land with the Federal government. This EIS allows
BLM use of four herbicides for noxious weed control.

Parts of BLM Oregon and Washington Districts - Standards &
Guidelinesfor Management of Habitat for L ate-Successional

and Old-Growth Forest Related Species Within the Range of

the Northern Spotted Owl (Forest Plan) (USDA/FS and
USDOI/BLM, 1994a). These documents provide standards and
guidelines and land-use designations for all BLM and FS lands
within the range of the northern spotted owl. When located within
this range, the FS and BLM must follow Forest Plan standards and
guidelines if they are more restrictive or provide greater benefits to
late-successional forest related species than do the district or forest
specific plans.

The Northwest Forest Plan also designates Adaptive Management
Areas (AMAs). Of the ten managed AMAs, BLM land is within
two in Oregon that have Bonneville facilities in or near them:

G-5



G-6

BLM Mitigation
Measures and
Background

* Northern Coast Range AMA in Polk, Y amhill, Tillamook
and Washington Counties, Oregon;

% Central Cascades AMA in Lane and Linn Counties,
Oregon.

Please see Appendix F: FS Mitigation M easur es and
Background for more information on how the Northwest Forest
Plan may affect Bonneville vegetation control.

Thelnterior Columbia River Basin Draft EI Ssand Appendices
(USDA/FS and USDOI/BLM, 1997a and 1997b) — These two
planning documents include the Eastside EIS (covering eastern
Oregon and Washington) and the Upper Columbia River Basin EIS
(Idaho and western Montana). These plans have yet to be adopted.
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2,4-D

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: 2,4-D

CHEMICAL NAME: 2,4-dichlorophenoxyacetic acid, including, but not limited to:
Acids and Salts
Cas No. 2008-39-1 and 1928-43-4

Esters

Cas No. 25168-26-7

CHEMICAL TYPE: chlorinated phenoxy compound
PESTICIDE CLASSIFICATION: herbicide

REGISTERED USE STATUS: General Use Pesticide. Restricted Use in Washington for Some Locations.
Date and Elevation Restrictions for Aerial Applications in Idaho.

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA's strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the 2,4-D formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.



RESIDUE ANALYTICAL METHODS: EPA Method 600/4-88-039 515.1; 515.2; 555.

IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: 2,4-D is registered for use in
crop and non-crop sites for selective and total weed control. For terrestrial and aquatic uses.
OPERATIONAL DETAILS:

TARGET PLANTS: 2,4-D is used for control of grasses, broadleaf weeds, and woody plants.

MODE OF ACTION: Plant growth regulator.

METHOD OF APPLICATION AND RATES: Aerial and ground broadcast, spot and localized
applications. Rates depend on formulation.

SPECIAL PRECAUTIONS:
TIMING OF APPLICATION: Timing is dependent on the target plant.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

RESTRICTIONS/WARNINGS/LIMITATIONS: Do not apply through any type of irrigation system.
Groundwater advisory. Various state use restrictions.

[1l. ENVIRONMENTAL EFFECTS/FATE

SOolL:
RESIDUAL SoOIL ACTIVITY: The half-life of 2,4-D is from less than one day to several weeks.
ADSORPTION: The K(oc) of 2,4-D is 19.6 to 109.1.

PERSISTENCE AND AGENTS OF DEGRADATION: 2,4-D is can be moderately persistent in the plant
and soils. The primary route of degradation is microbial activity.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: 2,4-D
degrades to many less toxic chemicals.

WATER:
SOLUBILITY: 3.39x10* mg/l in water (pH 7 at 25° C).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: 2,4-D is moderately persistent
with a low soil adsorption coefficient. There is a moderate potential for 2,4-D to leach into
groundwater.

AIR:
VOLATILIZATION: 1.4x10”" mm Hg at 25° C.
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.



V. EcoLoGICAL ToxICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDs, (honey bee contact) >100 ug/bee

OVERALL ToxiciTy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 1.1 - >240 mg/I
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 0.9 - >524 mg/I

OVERALL ToxicITy: Highly Toxic - Practically Non-Toxic (Depending on Formulation)

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCso (Daphnia magna 48-hour) 5.8 - >184 mg/I

OVERALL ToxicITY: Moderately Toxic - Practically Non-Toxic (Depending on
Formulation)

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: LCsq (Dungeness crab 96-hour) >10.0 mg/l
ACUTE TOXICITY: LCsq (brown shrimp 96-hour) >2.0 mg/I

OVERALL ToxicITY: Moderately Toxic - Slightly Toxic (Depending on Formulation)

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToXICITY: LDsg (various birds) 472 - >2000 mg/kg

AVIAN SUBACUTE DIETARY TOXICITY: LCs (various birds) >1000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDsq (various mammals) >100 - >5000 mg/kg

OVERALL ToxicITY: Moderately Toxic to Practically Non-Toxic (Depending on
Formulation)

BIOACCUMULATION POTENTIAL: Low Potential

THREATENED AND ENDANGERED SPECIES: All federally listed terrestrial and aquatic species may be
adversely affected if certain formulated products are applied directly or indirectly to the species or habitat.



V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) >50 - >5000 mg/kg
ACUTE DERMAL TOXICITY: LDsq (rabbit) >2000 -20,000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Slight - Non-Irritant
PRIMARY EYE IRRITATION: Rabbit — Severe Irritant - Slight Irritant
ACUTE INHALATION: LCs (rat) >1.0 - >100.0 mg/l
OVERALL ToxIcITy: Category 1 — Highly Toxic to Practically Non-Toxic (Depending on
Formulation)
CHRONIC TOXICITY:
CARCINOGENICITY: IARC Group 2B - Possible human carcinogen.

DEVELOPMENTAL/REPRODUCTIVE: Animal studies indicate limited ability to cause birth defects.
Evidence suggests adverse reproductive effects at moderate doses.

MUTAGENICITY: Evidence suggests adverse effects on human chromosomes.

HAZARD: The end-use product labels for the 2,4-D formulations vary considerably between the Caution
and Danger signal words due to various effects.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):

REPORTED EFFECTS: Nervous system from skin absorption. Dizziness, irritation and coughing from
inhalation. Ingestion of large amounts of 2,4-D has caused death within 1 to 2 days. Ingestion of
lower doses has resulted in neuromuscular problems. Existing medical conditions may be
aggravated by exposure to 2,4-D.

CHRONIC TOXICITY:

REPORTED EFFECTS: Liver, kidney, digestive, muscular and nervous system damage.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: See above.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None reported.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: See above.
HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: Past reports of dioxin contamination.

Recent testing has shown 2,4-D manufactured in the U.S. to be relatively free of dioxin. Minor
traces found do not have biological significance.



HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:
Most Acid and Salt Formulations:

2,4-D - DANGER - CAUSES IRREVERSIBLE EYE DAMAGE. HARMFUL IF SWALLOWED OR ABSORBED
THROUGH SKIN. AVOID BREATHING SPRAY MIST. DO NOT GET IN EYES, ON SKIN OR CLOTHING.

Most Esters:

2,4-D - CAUTION — HARMFUL IF SWALLOWED, ABSORBED THROUGH THE SKIN OR INHALED. AVOID
BREATHING VAPORS AND SPRAY MIST. AVOID CONTACT WITH EYES, SKIN OR CLOTHING.

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks, and protective eyewear where appropriate.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Imperative to flush eyes with water for a minimum of 15 minutes. Call physician immediately.
SKIN: Wash all exposed areas with soap and water. Call physician if irritation persists.

INGESTION: Rinse mouth thoroughly with water. Promptly drink a large quantity of milk, egg whites,
gelatin or water. Do not induce vomiting. Call physician immediately.

INHALATION: Remove to fresh air. Call a physician if breathing difficulty persists.
HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food, or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act



formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCs — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDs, — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence — tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Mg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Albaugh, Incorporated, SOLVE “ Low Volatile Ester Herbicide, Specimen Product Label, Copied March
2000

BASF Corporation, Weedmaster” Herbicide, Specimen Product Label, NVA 97-4-69-0117, 1997
BASF Corporation, Weedmaster” Herbicide, Material Safety Data Sheet, E07248, June 6, 1999

Cornell University, Pesticide Active Ingredient Fact Sheet, 2,4-D, March 11, 1998
http://pmep.cce.cornell.edu/profiles/index.html

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999



Extension Toxicology Network, Toxicology Information Briefs: Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Rhone-Poulenc Ag Company, WEEDONE" 638 Broadleaf Herbicide, Specimen Product Label,
November 4, 1998

Rhone-Poulenc Ag Company, WEEDONE" 638 Broadleaf Herbicide, Material Safety Data Sheet,
November 13, 1998

Rhone-Poulenc Ag Company, WEEDONE" LV4 Solventless Broadleaf Herbicide, Specimen Product
Label, November 4, 1998

Rhone-Poulenc Ag Company, WEEDONE" LV4 Solventless Broadleaf Herbicide, Material Safety Data
Sheet, November 13, 1998

Spray  Drift  Task Force, A Summary of Ground Application Studies, 1997
http://www.agdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, 2,4-D, November 1995
http://www.fs.fed.us/foresthealth/pesticide/index.html

Wallters, Johanna, California Department of Pesticide Regulation, Environmental Fate of 2,4-
Dichlorophenoxyacetic Acid, 1998

X. Toxicity CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
I WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\ NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.



TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals Avian Avian Fish or Aquatic
Acute Oral LDsg Acute Oral LDsp Acute Dietary LCsp Invertebrates
mg/kg) (mg/kg) (mg/kg) Acute Concentration LCs

(mgl)

Very Highly <10 <10 <50 <0.1

Toxic

Highly Toxic 10-50 10-50 50-500 01-1

Moderately 51-500 51-500 501-1,000 >1-10

Toxic

Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100

Practically >2.000 >2,000 >5,000 >100

Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.

Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Azafenidin

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: azafenidin

CHEMICAL NAME: 2-[2,4-dichloro-5-(2-propynyloxy)phenyl]-5,6,7,8-tetrahydro-1,2,4-triazolo[4,3-
a]pyridin-3(2H)-one

CAS No. 68049-83-2
CHEMICAL TYPE: triazolone class of herbicides

PESTICIDE CLASSIFICATION: selective pre- and postemergent herbicide for broad leaf weeds and
grasses.

REGISTERED USE STATUS: ’Registration Pending.”

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the azafenidin formulation are not classified by EPA as inert ingredients of
toxicological concern to humans or the environment.



The contents of the azafenidin formulation is listed below:

Azafenidin 80 %

Inert 20 %

RESIDUE ANALYTICAL METHODS:

Il. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Azafenidin as Milestonel is
registered for use in non-agricultural and agricultural areas for the control of selective broadleaf weeds
and grasses and as a total vegetation management tool for bareground treatment. For terrestrial use
only.

OPERATIONAL DETAILS:
TARGET PLANTS: Azafenidin is a selective pre- and post-emergent herbicide for control of broadleaf
weeds and grasses, including, but not limited to the following: bluegrass, bermudagrass, crabgrass,
chickweed, knotweed, milkweed, nettle, nutsedges, ragweed, and Russian thistle.

MODE OF ACTION: Inhibits the porphyrin biosynthetic pathway at a site that causes the
accumulation of a photodynamic porphyrin intermediate, protoporphyrin IX, resulting in cell
membrane disruption.

METHOD OF APPLICATION AND RATES: Pre- or post-treatment by a variety of spray application
methods, with application rates of 8 to 16 ounces of active ingredient per acre.

SPECIAL PRECAUTIONS:
TIMING OF APPLICATION: Approximately one-half inch of rain is necessary for activation. The
Milestone formulation is applied any time but is most effective for pre-emergent treatment. The timing
will depend on the target plants.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

Restrictions/Warnings/Limitations: Do not apply directly to water or areas where surface water
is present, or to intertidal areas below the mean high water mark. May harm non-target plants.

[1l. ENVIRONMENTAL EFFECTS/FATE

SOolL:
RESIDUAL SoOIL ACTIVITY: The half-life of azafenidin is 4 to 129 days.

ADSORPTION: The K(oc) of azafenidin is 186 to 579 depending on soil pH and sail types.
PERSISTENCE AND AGENTS OF DEGRADATION: Not known.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: Not
known.



WATER:
SOLUBILITY: 18 mg/kg in water.

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: The product has low potential to
leach into surface and ground water due to low solubility, high K(oc) and relatively rapid field and soill
dissipation.

AIR:
VOLATILIZATION: 2.1 x 10 mm Hg at 25° C

POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcCoOLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

ACUTE ORAL TOXICITY: LDsq (honey bee 48-hour) >20 pg/bee

ACUTE CONTACT TOXICITY: LDsq (honey bee 48-hour) >100 pg/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target brush/woody plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 33 mg/l
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 48 mg/I

ACUTE ToXICITY: LCso (sheepshead minnow 96-hour) >25 mg/l

OVERALL ToxiciTy: Slightly Toxic
AQUATIC INVERTEBRATES:

ACUTE TOXICITY: LCsq (Daphnia magna 48-hour) 38 mg/l
OVERALL ToxiciTy: Slightly Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL TOXICITY: LDs, (bobwhite quail) >2250 mg/kg
AVIAN ACUTE ORAL TOXICITY: LDsg (mallard duck) >2250 mg/kg
MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) >5000 mg/kg

AVIAN SUBACUTE DIETARY ToOXICITY: LCsq (bobwhite quail) >5620 mg/kg

AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >5620 mg/kg

OVERALL ToxicITy: Practically Non-Toxic

BlOACCUMULATION POTENTIAL: Slight Potential



THREATENED AND ENDANGERED SPECIES: Federally listed plants may be adversely affected if the
product is applied directly to the plants.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDs, (rat) >5000 mg/kg

LDs, (rat) >5000 mg/kg (Milestone(d)
ACUTE DERMAL ToXICITY: LDsq (rabbit) >2000 mg/kg
LDs (rabbit) >5000 mg/kg (Milestonel)
PRIMARY SKIN IRRITATION: Rabbit - Not an Irritant (Technical and Milestone)
PRIMARY EYE IRRITATION: Rabbit — Not an Irritant (Technical and Milestone)

ACUTE INHALATION: LCs (rat) >5.3 mg/Il
LCs (rat) >5.5 mg/l (Milestone)
OVERALL ToOXICITY: Awaiting final registration by EPA.

CHRONIC TOXICITY:
CARCINOGENICITY: Not listed or classified by EPA or CAEPA as a carcinogen.

DEVELOPMENTAL/REPRODUCTIVE: No effects reported.
MUTAGENICITY: No effects reported.

HAZARD: Awaiting final registration by EPA.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):
REPORTED EFFECTS: Ingestion may cause liver toxicity and anemia.

CHRONIC TOXICITY:
REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: Information not available.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Mild, temporary skin and eye
irritation.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.



VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

AZAFENIDIN - CAUTION - CAUSES MODERATE EYE IRRITATION. AVOID CONTACT WITH
EYES OR CLOTHING. WASH THOROUGHLY WITH SOAP AND WATER AFTER HANDLING.

PROTECTIVE PRECAUTIONS FOR WORKERS: None.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water; call physician if irritation persists.
SKIN: Wash all exposed areas with soap and water.
INGESTION: None.
INHALATION: None.

HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food or feed by storage or disposal.

VIII. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects
leach — to dissolve out by the action of water



mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Du Pont Agricultural Products, Milestone” Herbicide, Material Safety Data Sheet M0000386, January 22,
1998

Du Pont Agricultural Products, Milestone” Herbicide Technical Bulletin H-76229, October 1997
Du Pont Agricultural Products, Milestone” Herbicide Technical Bulletin H-81910, March 1999

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Spray Drift Task Force, A Summary of Ground Application  Studies, 1997
http://www.agdrift.com/publications/Body.htm




X. Toxicity CATEGORY TABLES

TABLE I: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral  Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mgll)
| DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
1 CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation  irritation at 72
Toxic) reversible within hours
7 days
\Y] NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category Mammals Avian Avian Fish or Aquatic
Acute Oral LDsp Acute Oral LDsg  Acute Dietary LCsp Invertebrates
mg/kg) (mg/kg) (mg/kg) Acute Concentration LCsg
(mgfl)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University

Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Bromacil

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: bromacil*

CHEMICAL NAME: 5-bromo-3-sec-butyl-6-methyluracil, CAS No. 314-40-9
5-bromo-3-sec-butyl-6-methyluracil, lithium salt, CAS No. 53404-19-6

* According to EPA, bromacil and bromacil lithium salt are toxicologically similar. This Fact Sheet applies
to both active ingredients.

CHEMICAL TYPE: uracil class of herbicide
PESTICIDE CLASSIFICATION: systemic, broad-spectrum herbicide to controls weeds and brush
REGISTERED USE STATUS: General Use Pesticide. Restricted Use Pesticide in Washington.

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA's strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the dicamba formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.



The contents of the bromacil formulation is listed below:
HyvarO X (Wettable Powder)

Bromacil 80 %
Inert 20 %

HyvarO X-L (Water Soluble Liquid)
Bromacil Lithium Salt  21.9 %
Inert 78.1 %

RESIDUE ANALYTICAL METHODS: EPA METHOD 632

IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Bromacil as HyvarO is
registered for use in non-agricultural and agricultural areas for the control of weeds, grasses, and as a
total vegetation management tool for bare-ground treatment. For terrestrial use only.

OPERATIONAL DETAILS:

TARGET PLANTS: Bromacil is a non-selective herbicide for annual and perennial weeds and brush,
woody plants and, vines.

MODE OF ACTION: Bromacil enters the plant through the root zone and moves throughout the plant
inhibiting photosynthesis.

METHOD OF APPLICATION AND RATES: Broadcast, band and basal application at 2 to 12 pounds of
formulated product per acre. Aerial application is prohibited.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: For woody plants and brush, Bromacil is applied in the spring and
summer. Weeds are controlled by applying Bromacil prior to or after emergence. As bromacil must
move to the root zone to be effective, adequate soil moisture is necessary.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

Restrictions/Warnings/Limitations: Do not enter or allow others to enter the treated area until
sprays have dried. Not for use in recreation or residential areas. Do not apply through any type of
irrigation system. Do not apply more than 12 pounds/acre/year for any treated site. Do not apply
when ground is frozen. Do not apply directly to water or areas where surface water is present, or to
intertidal areas below the mean high water mark. Do not apply to irrigation banks or other ditch
banks. Do not graze animals in treated areas. Will harm non-target plants.



[ll. ENVIRONMENTAL EFFECTS/FATE

SolL:
RESIDUAL SoIL ACTIVITY: The half-life of bromacil is 275 days.
ADSORPTION: The K(oc) of bromacil is 32.

PERSISTENCE AND AGENTS OF DEGRADATION: Bromacil is persistent with no major (>10%)
degradates.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: The
primary metabolites of bromacil are carbon dioxide, 5-bromo-6-methyluracil, 5-bromo-3-
(alpha-hydroxymethylpropyl)-6-methyluracil, 5-bromo-3-sec-butyl-6-hydroxymethyluracil, 5-
bromo-3-(2-hydroxy-1-methylpropyl)-6-methyluracil, and 3-sec-butyl-6-methyluracil. These
metabolites are not of toxicological concern to EPA.

WATER:
SOLUBILITY: 700 mg/kg in water.

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Bromacil is persistent and highly
mobile. Bromacil is known to leach into ground water and has high potential to enter surface waters.

AIR:
VOLATILIZATION: Very low.
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcCoOLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

ACUTE ORAL TOXICITY: LDsg (honey bee  ho ) >1 pg/bee

ACUTE CONTACT ToXICITY: LDs, (honey bee 48-hour) >100 ug/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target brush/woody plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 36 mg/l

ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 127 mg/l
OVERALL ToxiciTy: Slightly Toxic

AQUATIC FRESHWATER INVERTEBRATES:
ACUTE ToXICITY: ECsq (Daphnia magna 48-hour) 121 mg/I

OVERALL ToxicITy: Practically Non-Toxic



AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: LCso (Eastern oyster larvae 48-hour) 130 mg/|
ACUTE TOXICITY: LCso (mysid 48-hour) 12.9 mg/l

ACUTE TOXICITY: LCsq (sheepshead minnow 48-hour) 1620 mg/I
OVERALL ToxiciTy: Practically Non-Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToXICITY: LDsy (bobwhite quail) >2250 mg/kg
MAMMAL ACUTE ORAL TOXICITY: LDsq (rat) 3998 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCsq (bobwhite quail) >10,000 mg/kg

AVIAN SUBACUTE DIETARY ToOXICITY: LCso (mallard duck) >10,000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic
BIOACCUMULATION POTENTIAL: Low potential

THREATENED AND ENDANGERED SPECIES: Federally listed plants may be adversely affected if the
product is applied directly to the plants.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) 5126 mg/kg
AcCUTE DERMAL ToxICITY: LDsq (rabbit) >5000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Not an Irritant
PRIMARY EYE IRRITATION: Rabbit — Slight Irritant

ACUTE INHALATION: LCs (rat) >14.4 mg/l

OVERALL ToxiciTy: Category Ill — Caution

CHRONIC TOXICITY:
CARCINOGENICITY: Classified by EPA as Group C - possible human carcinogen.
DEVELOPMENTAL/REPRODUCTIVE: No effects reported.
MUTAGENICITY: Not a mutagenic.

HAZARD: The end-use product label for Hyvar(l carries the Caution signal word due to eye irritation,
potential exposure to mixers/applicators, and PPE requirements.



VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):

REPORTED EFFECTS: Low Risk.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: Information not available.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Mild, temporary skin and eye
irritation.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

BROMACIL - CAUTION - HARMFUL IF SWALLOWED. CAUSES MODERATE EYE
IRRITATION. AVOID CONTACT WITH EYES OR CLOTHING

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks, and waterproof gloves.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water; call physician if irritation persists.
SKIN: Wash all exposed areas with soap and water; call physician if irritation persists.
INGESTION: Induce vomiting and call physician or Poison Control Center.
INHALATION: None.
HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.

Rinse container and dispose accordingly. Liquid formulation is combustible. Do not use or store near
heat or open flame. Keep container closed when not in use.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food or feed by storage or disposal.



VIII. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures



IX. INFORMATION SOURCES

Du Pont Agricultural Products, Hyvar” X Herbicide, Specimen Product Label H-637906, 1999

Du Pont Agricultural Products, Hyvar” X Herbicide, Material Safety Data Sheet M0000018, December 12,
1996

Du Pont Agricultural Products, Hyvar” X-L Herbicide, Specimen Product Label H-63777, 1999

Du Pont Agricultural Products, Hyvar” X-L Herbicide, Material Safety Data Sheet MO000019, November
26, 1998

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Pesticide Information Profile, Bromacil,
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

New Jersey Department of Health and Senior Services, Hazardous Substance Fact Sheet, Bromacil, July
1998
http://www.state.nj.us/health/eoh/rtkweb/rtkhsfs.htm

Spray Drift Task Force, A Summary of Ground Application  Studies, 1997
http://www.agdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, Bromacil, November 1995
http://www.infoventures.com/e-hlth/pestcide/pest-fac.html

USEPA, Office of Pesticide Programs, Reregistration Eligibility Decision, Bromacil, EPA-738-R-96-013,
August 1996
http://www.epa.gov/oppsrrd1/REDs/

USEPA, Office of Pesticide Programs, R.E.D. Facts, Bromacil, EPA-738-F-96-013, August 1996
http://www.epa.gov/oppsrrd1/REDs/




X. Toxicity CATEGORY TABLES

TABLE I: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mgll)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
1 CAUTION >500-5000 >2000-20.000  >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\Y] NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category

Mammals

Acute Oral LDsg

Avian

Acute Oral LDsg

Avian

Fish or Aquatic
Invertebrates

Acute Dietary LCsp

mg/kg) (mg/kg) (mg/kg) Acute Concentration LCso
(mg/l)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.
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Chlorsulfuron

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

ComMMON NAME: chlorsulfuron

CHEMICAL NAME: 2-Chloro-N-[(4-methoxy-6-methyl-1,3,5-triazin-2-yl)aminocarbonyl]
benzenesulfonamide

Cas No. 64902-72-3

CHEMICAL TYPE: sulfonylurea herbicide
PESTICIDE CLASSIFICATION: systemic, selective pre- and post-emergent herbicide
REGISTERED USE STATUS: "General Use Pesticide."

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of these formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.

The contents of the chlorsulfuron formulation are listed below:

Telar” DF
Chlorsulfuron 75 %
Inert 25 %



RESIDUE ANALYTICAL METHODS: EPA METHOD 632

IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Chlorsulfuron as Telar” is
registered for use in non-agricultural areas for the control of weeds, grasses, and as a total vegetation
management tool for bareground treatment. For terrestrial use only.

OPERATIONAL DETAILS:

TARGET PLANTS: Chlorsulfuron is a selective herbicide for pre- and post-emergent control of
annual, biennial, and perennial broadleaf weeds.

MODE OF ACTION: Chlorsulfuron enters the plant through the root zone and foliage inhibiting the
synthesis of key amino acids.

METHOD OF APPLICATION AND RATES: Broadcast and spot spray applications a t1/4 to 3 ounces of
formulated product per acre. Ground application only.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Weeds are controlled by applying Chlorsulfuron prior to or after
emergence. As chlorsulfuron must move to the root zone to be effective for pre-emergent control,
adequate soil moisture is necessary.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

Restrictions/Warnings/Limitations Do not enter or allow others to enter the treated area until
sprays have dried. Do not apply through any type of irrigation system. Do not apply directly to water
or areas where surface water is present, or to intertidal areas below the mean high water mark. Do
not apply to irrigation banks or other ditch banks. Do not use on lawns. Do not use on walks,
driveways, tennis courts, or other impermeable areas. Do not apply to frozen ground. Treated soll
should remain undisturbed. Will harm non-target plants.

lll. ENVIRONMENTAL EFFECTS/FATE

SolL:
RESIDUAL SoOIL ACTIVITY: The half-life of chlorsulfuron is 28 to 42 days.
ADSORPTION: The K(oc) of chlorsulfuron is 33.

PERSISTENCE AND AGENTS OF DEGRADATION: Chlorsulfuron is persistent with no major (>10%)
degradates.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS:
Chlorsulfuron degrades to nonphytotoxic, low-molecular-weight compounds.

WATER:
SOLUBILITY: 31,800 mg/l in water (pH 7).



POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Chlorsulfuron is moderately
persistent and highly mobile and has potential to enter surface waters from runoff. The very low
application rate and microbial breakdown suggest that chlorsulfuron has little potential to enter ground
water.

AIR:
VOLATILIZATION: Nonvolatile
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcCoOLOGICAL ToOXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT TOXICITY: LDsq (honey bee contact) >  pug/bee

OVERALL ToxiciTy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) >250 mg/I|

ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) >300 mg/|
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCsq (Daphnia magna 48-hour) 370.9 mg/I
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToxXICITY: ECso (Eastern oyster larvae 48-hour) 385 mg/I

ACUTE TOXICITY: LCsq (sheepshead minnow 96-hour) >980

OVERALL ToxiciTy: Practically Non-Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToXICITY: LDsy (bobwhite quail) >5000 mg/kg
AVIAN ACUTE ORAL ToXICITY: LDso (mallard duck) >5000 mg/kg

AVIAN SUBACUTE DIETARY ToXICITY: LCsq (bobwhite quail) >5620 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >5000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) >5000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic



BlioACCUMULATION POTENTIAL: No Potential

THREATENED AND ENDANGERED SPECIES: Federally listed plants may be adversely affected if the
product is applied directly to the plants.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDs, (rat) >5000 mg/kg
AcCUTE DERMAL ToxICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Not an Irritant
PRIMARY EYE IRRITATION: Rabbit — Moderate Irritant

ACUTE INHALATION: LCx (rat) >5.9 mg/I

OVERALL ToxiciTy: Category Ill — Caution

CHRONIC TOXICITY:
CARCINOGENICITY: No effects reported.
DEVELOPMENTAL/REPRODUCTIVE: No effects reported.
MUTAGENICITY: Not a mutagenic.

HAZARD: The end-use product label for Telar” carries the Caution signal word due to eye, nose, throat
or skin irritation.

VI. HUMAN HEALTH EFFECTS

ACUTE ToxICITY (POISONING):

REPORTED EFFECTS: None.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None reported.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Mild, temporary skin and eye
irritation.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.



HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

CHLORSULFURON - CAUTION - MAY IRRITATE EYES, NOSE, THROAT OR SKIN

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):

EYES: Flush eyes with water; call physician if irritation persists.

SKIN: Wash all exposed areas with soap and water; call physician if irritation persists.

INGESTION: Induce vomiting and call physician or Poison Control Center.

INHALATION: Remove to fresh air.

HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food, or feed by storage or disposal.

VIII. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects



LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Mg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Du Pont Agricultural Products, Escort”, Oust”, Telar” Herbicides, Product Information Bulletin, H-66607,
June 1996

Du Pont Agricultural Products, Noxious/Selective Weed Control, Escort™ and Telar” Herbicides, Product
Information Bulletin, H-87254, January 2000

Du Pont Agricultural Products, Glean" Herbicide, Specimen Product Label, H-63102, August 22, 1996
Du Pont Agricultural Products, Glean" Herbicide, Material Safety Data Sheet M0000088, March 5, 1998
Du Pont Agricultural Products, Telar” DF Herbicide, Specimen Product Label, H-62770, August 22, 1996

Du Pont Agricultural Products, Telar” DF Herbicide, Material Safety Data Sheet M0O000026, April 17,
1998

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Toxicology Information Briefs: Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Spray Drift Task Force, A Summary of Ground Application  Studies, 1997
http://www.agdrift.com/publications/Body.htm




USDA Forest Service, Pesticide Fact Sheet, Chlorsulfuron, November 1995
http://www.infoventures.com/e-hlth/pestcide/pest-fac.html

X. Toxicity CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
IV NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category

Mammals

Acute Oral LDsg

Avian

Acute Oral LDsg

Avian

Fish or Aquatic
Invertebrates

Acute Dietary LCs

mg/kg) (ma/kg) (mg/kg) Acute Concentration LCs
(mgll)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Clopyralid

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: clopyralid
CHEMICAL NAME: 3,6-dichloro-2-pyridinecarboxylic acid, monoethanolamine salt
Cas No. 1702-17-6

CHEMICAL TYPE: pyridine-carboxylic acid
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: "General Use."

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the clopyralid formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.



The contents of the clopyralid formulation are listed below:
Transline™ Specialty Herbicide

Clopyralid 40.9 %
Inert 59.1 %

RESIDUE ANALYTICAL METHODS: Gas/liquid chromatography.

II. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Clopyralid is registered for use
in crop and non-crop sites for selective post-emergent weed control. For terrestrial use only.
OPERATIONAL DETAILS:
TARGET PLANTS: Selective, broad leaf weeds.
MODE OF ACTION: Clopyralid is an auxin growth regulator absorbed by the leaves.
METHOD OF APPLICATION AND RATES: Aerial (helicopter only) and ground broadcast, spot and
localized applications. One-third to 1 /1/3 pints per acre.
SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Timing is dependent on emergence of the target plant. As clopyralid must
be absorbed through the leaves, timing is limited to emerged plants.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

Restrictions/Warnings/Limitations: Groundwater advisory. Do not contaminate irrigation
ditches or water used for irrigation or domestic purposes. T&E warning for plants.

[1l. ENVIRONMENTAL EFFECTS/FATE

SOolL:
RESIDUAL SoIL ACTIVITY: The half-life of clopyralid is 40 days.
ADSORPTION: The K(oc) of clopyralid is 6.

PERSISTENCE AND AGENTS OF DEGRADATION: Clopyralid is moderately persistent in the plant and
soils. The primary route of degradation is microbial activity.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: Clopyralid
degrades to carbon dioxide and other unidentified products.

WATER:
SOLUBILITY: 300,000 mg/l in water (pH 7 at 25° C).



POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Clopyralid is moderately
persistent with a very low soil adsorption coefficient. There is a high potential for clopyralid to leach
into groundwater when applied over shallow aquifers or to soils having high permeability.

AIR:
VOLATILIZATION: Not volatile.
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcCoOLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDs, (honey bee contact) >100 ug/bee
OVERALL ToxicITy: Practically Non-Toxic

PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) >100 mg/|

ACUTE ToXICITY: LCsq (bluegill sunfish 96-hour) >100 mg/|
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCsq (Daphnia magna 48-hour) >100 mg/I
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE TOXICITY: LCsxq (fiddler crab 96-hour) No information

ACUTE ToXICITY: LCsq (grass shrimp 96-hour) No information

OVERALL ToxicITy: Practically Non-Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL TOXICITY: LDsq (bobwhite quail) <2000 mg/kg
AVIAN ACUTE ORAL ToOXICITY: LDgo (mallard duck) <2000 mg/kg

AVIAN SUBACUTE DIETARY ToxICITY: LCsq (bobwhite quail) <5000 mg/kg
AVIAN SUBACUTE DIETARY ToXxICITY: LCso (mallard duck) <5000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDsq (rat) >4000 mg/kg

OVERALL ToxiciTy: Slightly Toxic

BloACCUMULATION POTENTIAL: Little or No Potential



THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDs, (rat) >5000 mg/kg
ACUTE DERMAL TOXICITY: LDsq (rabbit) >5000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Moderate Irritant
PRIMARY EYE IRRITATION: Rabbit — Slight Irritant

ACUTE INHALATION: LCs (rat) >3.0 mg/|

OVERALL ToxicITy: Category IIl — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: No evidence of carcinogenicity in test animals.
DEVELOPMENTAL/REPRODUCTIVE: Some effects at highest dose levels.
MUTAGENICITY: No effects.

HAZARD: The end-use product labels for clopyralid formulations carry the Caution signal word due to
potential eye, skin and inhalation hazards.

VI. HUMAN HEALTH EFFECTS

ACUTE ToxICITY (POISONING):

REPORTED EFFECTS: None reported.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: EPA reports no toxicological endpoints of concern..

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None reported.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: None reported.
HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.



VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

CLOPYRALID - CAUTION - CAUSES EYE INJURY. HARMFUL IF INHALED OR ABSORBED THROUGH
THE SKIN

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water.
SKIN: Wash all exposed areas with soap and water; call physician if irritation persists.
INGESTION: Rinse mouth thoroughly with water. Do not induce vomiting. Call physician.
INHALATION: Remove to fresh air. Call a physician if breathing difficulty persists.

HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food, or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) —the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects
leach — to dissolve out by the action of water



mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Dow AgroSciences, Transline” Specialty Herbicide, Specimen Product Label, D02-113-012, July 26,
1999

Dow AgroSciences, Glypro” Specialty Herbicide, Material Safety Data Sheet, 002805, June 4, 1999

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Spray Drift Task Force, A Summary of Ground  Application  Studies, 1997
http://www.aqgdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, Clopyralid, November 1995
http://www.fs.fed.us/foresthealth/pesticide/index.html




X. Toxicity CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral  Acute Dermal  Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
I WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\ NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals Avian Avian Fish or Aquatic
Acute Oral LDsg Acute Oral LDsg Acute Dietary LCs Invertebrates
mg/kg) (mg/kg) (mg/kg) Acute Concentration LCs

(mgl)

Very Highly <10 <10 <50 <0.1

Toxic

Highly Toxic 10-50 10-50 50-500 01-1

Moderately 51-500 51-500 501-1,000 >1-10

Toxic

Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100

Practically >2,000 >2,000 >5,000 >100

Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Dicamba

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

ComMmMON NAME: dicamba
CHEMICAL NAME: 3,6-dichloro-o-anisic acid
Cas No. 1918-00-9

CHEMICAL TYPE: benzoic acid compound
PESTICIDE CLASSIFICATION: herbicide

REGISTERED USE STATUS: General Use Pesticide. Date and Elevation Restrictions for Aerial
Applications in Idaho.

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the dicamba formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.



The contents of the dicamba formulation are listed below:

Banvel” Herbicide

Dicamba 48.2 %

Inert 51.8%
Vanquish”

Dicamba 56.8 %

Inert 43.2 %

RESIDUE ANALYTICAL METHODS: Gas/liquid chromatography.

IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Dicamba is registered for use
in crop and non-crop sites for selective pre- and post-emergent weed and brush control. For terrestrial
use only.

OPERATIONAL DETAILS:

TARGET PLANTS: Selective, pre- and post-emergent herbicide for control of annual and perennial
broadleaf weeds and brush.

MODE OF ACTION: Absorbed by root and shoot tissue causing rapid, abnormal cell growth leading to
disruption of the phloem system and normal auxin balance.

METHOD OF APPLICATION AND RATES: Aerial and ground broadcast, spot and localized
applications. One-half to four pints per acre.

SPECIAL PRECAUTIONS:
TIMING OF APPLICATION: Timing is dependent on the target plant.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

Restrictions/Warnings/Limitations: Do not exceed 4 pints per/acre/year. Groundwater advisory.
Do not apply within 50 feet of wells or other waters. Do not apply in situations favorable to runoff. Do
not apply to impervious surfaces. Do not contaminate irrigation ditches or water used for irrigation or
domestic purposes. T&E warning for plants.

[1l. ENVIRONMENTAL EFFECTS/FATE

SOolL:
RESIDUAL SoOIL ACTIVITY: The half-life of dicamba is 90 days.
ADSORPTION: The K(oc) of dicamba is 2.

PERSISTENCE AND AGENTS OF DEGRADATION: Dicamba is moderately persistent in the plant and
soils. The primary route of degradation is microbial activity.



METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: Dicamba
degrades to carbon dioxide and other unidentified products.

WATER:
SOLUBILITY: 400,000 mg/l in water (pH 7 at 25° C).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Dicamba is moderately
persistent with a very low soil adsorption coefficient. There is a high potential for dicamba to leach
into groundwater or surface water when applied over shallow aquifers or to soils having high
permeability, and to impervious surfaces

AIR:
VOLATILIZATION: Moderately volatile.
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcoLoGICAL ToxICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDs, (honey bee contact) >100 ug/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) >100 mg/l
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) >100 mg/I

OVERALL ToxiciTy: Practically Non-Toxic
AQUATIC FRESHWATER INVERTEBRATES:
ACUTE TOXICITY: LCsq (Daphnia magna 48-hour) 38 mg/l

OVERALL ToxiciTy: Slightly Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: LCs (fiddler crab 96-hour) >180 mg/I
ACUTE TOXICITY: LCsq (grass shrimp 96-hour) >100 mg/I

OVERALL ToxiciTy: Practically Non-Toxic



TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL TOXICITY: LDso (mallard duck) >2000 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCsq (bobwhite quail) >10,000 mg/kg
AVIAN SUBACUTE DIETARY ToOXICITY: LCso (mallard duck) >10,000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) >500 mg/kg

OVERALL ToxiciTy: Slightly Toxic
BlOACCUMULATION POTENTIAL: Slight Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDs, (rat) 3512 mg/kg
ACUTE DERMAL TOXICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Non-Irritant
PRIMARY EYE IRRITATION: Rabbit — Moderate Irritant

ACUTE INHALATION: LCs (rat) >5.3 mg/l

OVERALL ToxicITy: Category IIl — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: No evidence of carcinogenicity in test animals.
DEVELOPMENTAL/REPRODUCTIVE: Some effects at highest dose levels.
MUTAGENICITY: No effects.

HAZARD: The end-use product labels for the dicamba formulation Vanquish" carries the Caution signal
word due to potential eye and skin hazards.

The end-use product labels for the dicamba formulation Banvel” carries the Warning signal word due to
potential eye hazards.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):
REPORTED EFFECTS: None reported.
CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.



POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: EPA reports no toxicological endpoints of concern..

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None reported.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: None reported.
HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

DICAMBA (Vanquish”) - CAUTION — AvoID CONTACT WITH SKIN, EYES OR CLOTHING. HARMFUL
IF SWALLOWED.

DICAMBA (Banvelﬂ) - WARNING — CAUSES EYE IRRITATION. DO NOT GET IN EYES, ON SKIN OR ON
CLOTHING. HARMFUL IF SWALLOWED.

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water.
SKIN: Wash all exposed areas with soap and water, call physician if irritation persists.
INGESTION: Rinse mouth thoroughly with water. Do not induce vomiting. Call physician.
INHALATION: Remove to fresh air. Call a physician if breathing difficulty persists.
HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.

Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food, or feed by storage or disposal.

VIII. DEFINITIONS

adsorption — the process of attaching to a surface
avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer



CHEMTREC — Chemical Transportation Emergency Center
dermal - of, or related to, the skin
ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCs, — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence — tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Mg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

BASF Corporation, Banvel” Herbicide, Specimen Product Label, NVA 97-4-63-0099, 1997

BASF Corporation, Banvel” Herbicide, Material Safety Data Sheet, Product No.: E07141, October 1,
1999

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999



Extension Toxicology Network, Pesticide Information Profile, Dicamba,
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,

http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Novartis Crop Protection, Inc., Vanquish” Herbicide, Specimen Product Label, NCP 884A-L1B 0798,
1998

Novartis Crop Protection, Inc., Vanquish” Herbicide, Material Safety Data Sheet, A-10182 A, February 9,
1999

Spray  Drift Task Force, A  Summary of Ground Studies, 1997

http://www.agdrift.com/publications/Body.htm

Application

USDA Forest Service, Pesticide Fact Sheet, Dicamba, November 1995 http://www.infoventures.com/e-
hlth/pestcide/pest-fac.html

X. Toxicity CATEGORY TABLES

TABLE I: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
1 CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
v NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.



TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals Avian Avian Fish or Aquatic
Acute Oral LDsg Acute Oral LDsp Acute Dietary LCsp Invertebrates
mg/kg) (mg/kg) (mg/kg) Acute Concentration LCs

(mgl)

Very Highly <10 <10 <50 <0.1

Toxic

Highly Toxic 10-50 10-50 50-500 01-1

Moderately 51-500 51-500 501-1,000 >1-10

Toxic

Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100

Practically >2.000 >2,000 >5,000 >100

Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.

Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Dichlobenil

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

ComMmMON NAME: dichlobenil
CHEMICAL NAME: 2,6-dichlorobenzonitrile
Cas No. 1194-65-6

CHEMICAL TYPE: benzonitrile
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: "General Use."

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the dichlobenil formulations are not classified by the USEPA as inert ingredients
of toxicological concerns to humans or the environment.

The contents of the dichlobenil formulation are listed below:
Casoron” Herbicide

Dichlobenil 4.0 %
Inert 96.0 %

RESIDUE ANALYTICAL METHODS: Gas chromatography with electron capture.



IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Dichlobenil is registered for
use in crop and non-crop sites for selective and total weed control. For terrestrial use only.
OPERATIONAL DETAILS:

TARGET PLANTS: Dichlobenil is used for control of annual and perennial grasses, broadleaf weeds,
and woody plants.

MODE OF ACTION: Acts on growing points and root tips, dichlobenil inhibits germination of actively
dividing meristems.

METHOD OF APPLICATION AND RATES: Ground broadcast, spot and localized applications. One
hundred to five hundred pounds per acre depending on target species.

SPECIAL PRECAUTIONS:
TIMING OF APPLICATION: Timing is dependent on the target plant.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

Restrictions/Warnings/Limitations: Do not plant or transplant into treated soil. Do not graze
livestock in treated areas.

lll. ENVIRONMENTAL EFFECTS/FATE

SolL:
RESIDUAL SoOIL ACTIVITY: The half-life of dichlobenil is 60 days.
ADSORPTION: The K(oc) of dichlobenil is 400.

PERSISTENCE AND AGENTS OF DEGRADATION: Dichlobenil is moderately persistent in the plant and
soils. The primary route of degradation is microbial activity.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS:
Dichlobenil degrades to 2,6-dichlorobenzamide (BAM) and 2,6-dichlorobenzoic acid. BAM is the
primary metabolite produced by soil microbes.

WATER:
SOLUBILITY: 21.2 mg/l in water (pH 7 at 25° C).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Dichlobenil is moderately
persistent with a very high soil adsorption coefficient. There is a moderate potential for dichlobenil to
leach into groundwater and a high potential for surface water runoff.

AIR:
VOLATILIZATION: 0.088 Pa at 20° C.
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.



V. EcoLoGIcAL ToxiCITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDs, (honey bee contact) >1 0 ug/bee

OVERALL ToxiciTy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 6.26 mg/I
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 6.72 mg/l

OVERALL ToxicITY: Moderately Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE TOXICITY: LCsq (Daphnia magna 48-hour) 5.8 mg/I
OVERALL ToxICITY: Moderately Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE TOXICITY: LCsq (sheepshead minnow 96-hour) >12.7 mg/l
ACUTE TOXICITY: LCsq (grass shrimp 96-hour) >1.0 mg/I

ACUTE TOXICITY: LCsq (eastern oyster 96-hour) >1.63 mg/l

OVERALL ToxicITY: Moderately Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToxICITY: LDsq (bobwhite quail) 683 mg/kg

AVIAN ACUTE ORAL ToxICITY: LDsy (mallard duck) >2000 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCsgq (bobwhite quail) 5200 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >5200 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs (rat) 4250 mg/kg
OVERALL ToxiciTy: Slightly Toxic

BlOACCUMULATION POTENTIAL: Slight Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.



V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) 4250 mg/kg
AcCUTE DERMAL ToxICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Non-Irritant
PRIMARY EYE IRRITATION: Rabbit — Non-Irritant

ACUTE INHALATION: LCs (rat) >3.3 mg/Il

OVERALL ToxicITy: Category IIl — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: EPA Group C - possible human carcinogen.
DEVELOPMENTAL/REPRODUCTIVE: No adverse effects.
MUTAGENICITY: No adverse effects.

HAZARD: The end-use product labels for the dichlobenil formulation Casoron” carries the Caution signal
word due to potential eye and skin irritation.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):

REPORTED EFFECTS: None reported.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None reported.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: None reported.
HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.



VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

DICHLOBENIL - CAUTION — HARMFUL IF SWALLOWED. AVOID BREATHING DUST. AVOID CONTACT
WITH SKIN AND EYES.

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water.
SKIN: Wash all exposed areas with soap and water; call physician if irritation persists.
INGESTION: Rinse mouth thoroughly with water. Do not induce vomiting. Call physician.
INHALATION: Remove to fresh air. Call a physician if breathing difficulty persists.

HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects
leach — to dissolve out by the action of water



mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Cornell University, Pesticide Active Ingredient Fact Sheet, Dichlobenil, February 20, 1985
http://[pmep.cce.cornell.edu/profiles/index.html

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Toxicology Information Briefs: Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

PBI/Gordon Corporation, Barrier” Ornamental Landscaping Herbicide, Product Information Sheet
TOPRODINFO/5M/1197, 1997

PBI/Gordon Corporation, Barrier” Ornamental Landscaping Herbicide, Material Safety Data Sheet No.
512-6, Version 9, November 29, 1993

Spray Drift Task Force, A  Summary of Ground  Application  Studies, 1997
http://www.aqgdrift.com/publications/Body.htm

Uniroyal Chemical Company, Inc., Casoron” 4G, Specimen Product Label, 1995

Uniroyal Chemical Company, Inc., Casoron” 4G, Material Safety Data Sheet, MSDS No. A308002,
October 1, 1998

USDA Forest Service, Pesticide Fact Sheet, Dichlobenil, November 1995
http://www.fs.fed.us/foresthealth/pesticide/index.html




USEPA, Office of Pesticide Programs, Reregistration Eligibility Decision, Dichlobenil, EPA-738-R-98-003,

October 1998 http://www.epa.gov/oppsrrd1l/REDs/

USEPA, Office of Pesticide Programs, R.E.D. Facts, Dichlobenil, EPA-738-F-98-005, October 1998
http://www.epa.gov/oppsrrdl/REDs/

X. Toxicity CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral  Acute Dermal  Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
I WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\ NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE II: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals Avian Avian Fish or Aquatic
Acute Oral LDsg Acute Oral LDsg Acute Dietary LCs Invertebrates
mg/kg) (mg/kg) (mg/kg) Acute Concentration LCs

(mg/l)

Very Highly <10 <10 <50 <0.1

Toxic

Highly Toxic 10-50 10-50 50-500 01-1

Moderately 51-500 51-500 501-1,000 >1-10

Toxic

Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100

Practically >2,000 >2,000 >5,000 >100

Non-toxic




Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.

Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Diuron

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

ComMMON NAME: diuron
CHEMICAL NAME: N-(3,4-dichlorophenyl)-N,N-dimethyl urea
Cas No. 330-54-1

CHEMICAL TYPE: substituted urea
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: General Use Pesticide. Restricted Use Pesticide in Washington.

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the diuron formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.



The contents of the diuron formulation are listed below:
Diuron® 4L Herbicide
Diuron 40.0 %
Inert 60.0 %
Diuron® 80 DF Herbicide

Diuron 80.0 %
Inert 20.0 %

Karmex" DF Herbicide
Diuron 80.0 %
Inert 20.0 %

RESIDUE ANALYTICAL METHODS: EPA Method 632.

[I. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Diuron is registered for use in
crop and non-crop sites for selective and total weed control. For terrestrial use only.

OPERATIONAL DETAILS:

TARGET PLANTS: Diuron is used for pre- and post-emergent control of annual and perennial grasses
and broadleaf weeds.

MODE OF ACTION: Diuron is absorbed through the root system, inhibiting photosynthesis.
METHOD OF APPLICATION AND RATES: Aerial and ground broadcast, spot, and localized
applications. Fifteen to forty-eight pounds per acre on non-crop target species.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Timing is dependent on the target plant. Rainfall is required to activate
migration to root zone.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

Restrictions/Warnings/Limitations: Do not plant or transplant into treated soil. Do not graze
livestock in treated areas. Do not apply to impervious surfaces.



[ll. ENVIRONMENTAL EFFECTS/FATE

SolL:
RESIDUAL SoOIL ACTIVITY: The half-life of diuron is 90 days.
ADSORPTION: The K(oc) of diuron is 480.

PERSISTENCE AND AGENTS OF DEGRADATION: Diuron is moderately persistent in the plant and
soils. The primary route of degradation is microbial activity.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: No
information.

WATER:
SOLUBILITY: 42.0 mg/l in water (pH 7 at 25° C).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Diuron is moderately persistent,
with a very high soil adsorption coefficient. There is a moderate potential for diuron to leach into
groundwater and a high potential for surface water runoff.

AIR:
VOLATILIZATION: 0.41 mPa at 50° C.
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcoLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDsq (honey bee contact) >100 ug/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 3.5 mg/l

ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 42 mg/l
OVERALL ToxICITY: Moderately Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE TOXICITY: LCsq (Daphnia magna 48-hour) 1.0 mg/I

OVERALL ToxiciTy: Highly Toxic



AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE TOXICITY: LCsq (sheepshead minnow 96-hour)
ACUTE ToXICITY: LCsq (grass shrimp 96-hour)

ACUTE TOXICITY: LCsq (eastern oyster 96-hour)
OVERALL ToxicITY: Moderately Toxic
TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToxiCITY: LDsq (bobwhite quail) >2000 mg/kg
AVIAN ACUTE ORAL ToxiCITY: LDsy (mallard duck) >2000 mg/kg

AVIAN SUBACUTE DIETARY TOXICITY: LCs, (bobwhite quail) >1730 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >1730 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDsq (rat) 3400 mg/kg
OVERALL ToxiciTy: Slightly Toxic

BlOACCUMULATION POTENTIAL: Slight Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be

adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDs, (rat) 3500 mg/kg
ACUTE DERMAL TOXICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Mild Irritant
PRIMARY EYE IRRITATION: Rabbit — Mild Irritant

ACUTE INHALATION: LCs (rat) <2.5 mg/I

OVERALL ToxicITy: Category IIl — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: Proposed revised EPA guidelines as a Known/Likely Carcinogen..

DEVELOPMENTAL/REPRODUCTIVE: Teratogenic in mice at high dose levels. Significant decrease in
offspring weights at highest dose levels.

MUTAGENICITY: No adverse effects.

HAZARD: The end-use product labels for the diuron formulation Casoron" carries the Caution signal
word due to potential eye and skin irritation.



VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):
REPORTED EFFECTS: May cause cyanosis, depression, watering eyes, liver enlargement.
CHRONIC TOXICITY:

ReEPORTED EFFECTS: Skin and eye irritant. Short exposure may cause blood effects, spleen effects,
thyroid effects, and other nonspecific effects.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: Dust from granular product may be an irritant.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: None reported.
HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

DIURON - CAUTION — CAUSES EYE IRRITATION. MAY IRRITATE NOSE, THROAT AND SKIN. AVOID
BREATHING DUST OR SPRAY MIST. AVOID CONTACT WITH SKIN, EYES AND CLOTHING.

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):

EYES: Flush eyes with water.

SKIN: Wash all exposed areas with soap and water; call physician if irritation persists.

INGESTION: Drink 1 to 2 glasses of water and induce vomiting. Call physician.

INHALATION: Remove to fresh air. Call a physician if breathing difficulty persists.

HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food or feed by storage or disposal.



VIII. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures



IX. INFORMATION SOURCES

Du Pont Agricultural Products, Karmex" DF Herbicide, Specimen Product Label, H-63004, July 12, 1996

Du Pont Agricultural Products, Karmex” DF Herbicide, Material Safety Data Sheet M0000185, November
21,1996

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Pesticide Information Profile, Diuron, 1996
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,

http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Griffin, Karmex" DF Herbicide, Specimen Product Label, GCN 101298, 1998
Griffin, Karmex" DF Herbicide, Material Safety Data Sheet, July 20, 1998

Spray Drift Task Force, A Summary of Ground Application Studies, 1997
http://www.agdrift.com/publications/Body.htm

X. Toxicity CATEGORY TABLES

TABLE I: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word o .
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mgll)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
1 CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\Y] NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.



TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals Avian Avian Fish or Aquatic
Acute Oral LDsg Acute Oral LDsp Acute Dietary LCsp Invertebrates
mg/kg) (mg/kg) (mg/kg) Acute Concentration LCs

(mgl)

Very Highly <10 <10 <50 <0.1

Toxic

Highly Toxic 10-50 10-50 50-500 01-1

Moderately 51-500 51-500 501-1,000 >1-10

Toxic

Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100

Practically >2.000 >2,000 >5,000 >100

Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.

Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Fosamine Ammonium

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: fosamine ammonium

CHEMICAL NAME: ammonium salt of fosamine; [ethyl hydrogen (aminocarbonyl) phosphonate]

CAS No. 25954-13-6
CHEMICAL TYPE. organophosphonate subclass of organophosphate
PESTICIDE CLASSIFICATION: herbicidal brush control agent; plant growth regulator
REGISTERED USE STATUS: “General Use.”

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the fosamine ammonium formulation, Krenite[d, are not classified by the USEPA
as inert ingredients of toxicological concerns to humans or the environment.

The contents of the fosamine ammonium formulation is listed below:

Fosamine ammonium 415 %

Inert 58.5 %



RESIDUE ANALYTICAL METHODS: EPA 614, 8141A.

IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Fosamine ammonium as

Krenite[ is registered for use in non-agricultural, uncultivated areas and non-agricultural rights-of-ways
for the control of woody plants. For terrestrial use only.

OPERATIONAL DETAILS:

TARGET PLANTS: Fosamine ammonium is a selective, post-emergent herbicide for control of
woody/brush and herbaceous plants, including, but not limited to: maple, birch, alder, blackberry,
hawthorn, vine maple, ash, and oak.

MODE OF ACTION: Inhibits bud and leaf formation.

METHOD OF APPLICATION AND RATES: Foliar application by open pour, mix/load, high pressure
hand wand, backpack, aerial and ultra low-volume equipment at rates of 6 to 24 pounds of active
ingredient per acre.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: The Krenite formulation is applied any time from full leaf in the spring to
first fall coloration.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions.

Restrictions/Warnings/Limitations: Do not apply directly to water or areas where surface water
is present, or to intertidal areas below the mean high water mark. May harm non-target plants. Not
for use on crops. Do not plant crops or graze livestock within one year of application. Do not apply
through irrigation systems. Do not cut treated brush until stems are dead, or sprouting may occur.
Not registered for use in California or Arizona.

[1l. ENVIRONMENTAL EFFECTS/FATE

SOolL:
RESIDUAL SoOIL ACTIVITY: The half-life of fosamine ammonium is 8 days.
ADSORPTION: The K(oc) of fosamine ammonium is 8 to 150 depending on soil pH and soil types.

PERSISTENCE AND AGENTS OF DEGRADATION: The field half-life of fosamine ammonium is 0.5 to
5 days and is dependent on rapid-microbial mediated dissipation.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: Fosamine
ammonium degrades to carbamoylphosphonic acid (CPA), carboxylphosphonic acid (ING-3003), and
carbon dioxide. No fate data is available for CPA and ING-3003.

WATER:
SOLUBILITY: Completely miscible in water.

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: The product has low potential to
leach into surface and ground water due to rapid field and soil dissipation.



AIR:
VOLATILIZATION: 4 x 10° mm Hg at 25° C.

POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Carbon dioxide may
be formed.

V. EcoLoGICAL ToxICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

ACUTE CONTACT TOXICITY: LDsg (honey bee  ho ) > 00 pg/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target brush/woody plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 377 mg/I
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 590 mg/l

ACUTE TOXICITY: LCsq (coho salmon 96-hour) >200 mg/l

OVERALL ToxicITy: Practically Non-Toxic

AQUATIC INVERTEBRATES:

ACUTE ToXICITY: LCso (Daphnia magna 48-hour) 1524 mg/I
OVERALL ToxicITy: Practically Non-Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToOXICITY: LDgy (bobwhite quail) >5000 mg/kg
AVIAN ACUTE ORAL ToxICITY: LDsq (mallard duck) >5000 mg/kg
MAMMAL ACUTE ORAL TOXICITY: LDsq (rat) >24,400 mg/kg

AVIAN SUBACUTE DIETARY ToxICITY: LCsq (bobwhite quail) >5620 mg/kg

AVIAN SUBACUTE DIETARY ToXICITY: LCso (mallard duck) >5620 mg/kg

OVERALL ToxicITy: Practically Non-Toxic
BlOACCUMULATION POTENTIAL: Slight Potential

THREATENED AND ENDANGERED SPECIES: Federally listed plants may be adversely affected if the
product is applied directly to the plants during budding and leafing until fall coloration.



V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) 24,400 mg/kg
AcCUTE DERMAL ToxICITY: LDsq (rabbit) >1682 mg/kg
LDsq (rabbit) >5000 mg/kg (Krenited)
PRIMARY SKIN IRRITATION: Rabbit - Low Potential
PRIMARY EYE IRRITATION: Rabbit — Low to Moderate Potential
ACUTE INHALATION: LCg (rat) >56.6 mg/l (male)

LCs (rat) >42 mg/l (female)
OVERALL ToxicITy: Category Il — Caution — Causes Moderate Eye Irritation

CHRONIC TOXICITY:
CARCINOGENICITY: Not listed or classified by EPA or CAEPA as a carcinogen.
DEVELOPMENTAL/REPRODUCTIVE: No effects reported.

MUTAGENICITY: Krenite[l was clastogenic both with and without metabolic activation. Chromosome
breakage was observed at final concentrations.

HAZARD: The end-use product label for Krenite carries the Caution signal word due to moderate eye
irritation.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):

REPORTED EFFECTS: None reported.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: Information not available.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Mild, temporary skin and eye
irritation.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.



VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

FOSAMINE AMMONIUM - CAUTION - CAUSES MODERATE EYE IRRITATION. AVIOD
CONTACT WITH EYES OR CLOTHING. WASH THOROUGHLY WITH SOAP AND WATER AFTER
HANDLING.

PROTECTIVE PRECAUTIONS FOR WORKERS: None.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water; call physician if irritation persists.
SKIN: Wash all exposed areas with soap and water.
INGESTION: None.
INHALATION: None.

HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) —the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCs — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects
leach — to dissolve out by the action of water



mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Du Pont Agricultural Products, Krenite” S Brush Control Agent, Specimen Product Label, H-63354,
December 9, 1997

Du Pont Agricultural Products, Krenite” S Brush Control Agent, Material Safety Data Sheet M0000022,
March 7, 1997

Du Pont Agricultural Products, Krenite” UT Brush Control Agent, Specimen Product Label, H-63353,
December 9, 1997

Du Pont Agricultural Products, Krenite” UT Brush Control Agent, Material Safety Data Sheet M0000096,
March 7, 1997

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Spray Drift Task Force, A Summary of Ground Application  Studies, 1997
http://www.agdrift.com/publications/Body.htm

USEPA, Office of Pesticide Programs, Reregistration Eligibility Decision, Fosamine ammonium, EPA-738-
R-95-004, January 1995, http://www.epa.gov/oppsrrd1/REDs/




USEPA, Office of Pesticide Programs, R.E.D. Facts, Fosamine ammonium, EPA-738-F-95-005, January
1995, http://www.epa.gov/oppsrrd1/REDs/

X. Toxicity CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (Mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
IV NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category

Mammals

Acute Oral LDsg

Avian

Acute Oral LDsg

Avian

Fish or Aquatic
Invertebrates

Acute Dietary LCs

mg/kg) (ma/kg) (mg/kg) Acute Concentration LCs
(mg/l)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Glyphosate

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

ComMMON NAME: glyphosate
CHEMICAL NAME: N-(phosphonomethyl)glycine
Cas No. 38641-94-0

CHEMICAL TYPE: phosphanoglycine
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: "General Use."

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the glyphosate formulations are not classified by the USEPA as inert ingredients
of toxicological concerns to humans or the environment.



There are many formulations of glyphosate, including:
Accord” Herbicide (Terrestrial/Aquatic Uses)

Glyphosate 41.5%
Inert 58.5%

Accord" Site Prep (Terrestrial Uses)

Glyphosate 41 %
Inert 59 %

Glypro” Specialty Herbicide (Terrestrial/Aquatic Uses)

Glyphosate 53.8 %
Inert 46.2 %
Glypro” Plus (Terrestrial Uses)
Glyphosate 41 %
Inert 59 %

Glyphomax" Herbicide (Terrestrial Uses)

Glyphosate 41 %
Inert 59 %

Glyphos" Herbicide (Terrestrial Uses)

Glyphosate 41 %
Inert 59 % (Ethoxylated Tallowamines)

Glypro” Plus (Terrestrial Uses)

Glyphosate 41 %
Inert 59 %

Honcho" Herbicide (Terrestrial Uses)

Glyphosate 41 %
Inert 59 % (Ethoxylated Tallowamines)

Rodeo” Emerged Aquatic Weed and Brush Herbicide (Terrestrial/Aquatic Uses)

Glyphosate 53.8%
Inert 46.2 %

Roundup Ultra” Herbicide (Terrestrial Uses)
Glyphosate 41 %
Inert 59 %

RESIDUE ANALYTICAL METHODS: EPA Method 547.



IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Glyphosate is registered for
use in crop and non-crop sites, including aquatic sites, for post-emergent weed and woody plant control.
For terrestrial and aquatic use.
OPERATIONAL DETAILS:

TARGET PLANTS: Broad spectrum, non-selective for grasses, weeds and woody plants.

MODE OF ACTION: Glyphosate is absorbed by the leaves preventing the plant from producing an
essential amino acid.

METHOD OF APPLICATION AND RATES: Aerial and ground broadcast, spot and localized
applications. Application rates vary.
SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Timing is dependent on the target plant. As glyphosate must be absorbed
through the leaves, timing is limited to emerged plants.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

Restrictions/Warnings/Limitations: Non-selective herbicide—apply to target plants only.
Unless labeled for aquatic use, do not apply directly to water or to areas where surface water is
present. Corrosive to unlined and galvanized steel. T&E warning for plants.

lll. ENVIRONMENTAL EFFECTS/FATE

SolIL:
RESIDUAL SoIL ACTIVITY: The half-life of glyphosate is 47 days.
ADSORPTION: The K(oc) of glyphosate is 24,000.

PERSISTENCE AND AGENTS OF DEGRADATION: Glyphosate is moderately persistent in the plant.
The primary route of degradation is microbial activity.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS. The
primary metabolite of glyphosate is aminomethylphosphonic acid. Environmental effects similar to
parent chemical.

WATER:
SOLUBILITY: 11,600 mg/l in water (pH 7 at 25° C).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Glyphosate is moderately
persistent with a very high soil adsorption coefficient. It is not expected to leach or otherwise migrate
from the site of application.

AIR:
VOLATILIZATION: Very low.



POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: None.

V. ECOLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

For Glyphosate Formulations Labeled for Terrestrial Uses

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDsq (honey bee contact) >100 ug/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 8.2 mg/l
ACUTE ToXICITY: LCsq (bluegill sunfish 96-hour) 5.8 mg/l
ACUTE TOXICITY: LCsq (chinook salmon 96-hour) 20 mg/I

ACUTE TOXICITY: LCsq (coho salmon 96-hour) 22 mg/l

OVERALL ToxICITY: Moderately Toxic
AQUATIC FRESHWATER INVERTEBRATES:

ACUTE TOXICITY: LCsq (Daphnia magna 48-hour) 24 mg/l

OVERALL ToxiciTy: Slightly Toxic
AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: LCsxq (fiddler crab 96-hour) 934 mg/l
ACUTE TOXICITY: LCsq (grass shrimp 96-hour) 281 mg/l

OVERALL ToxicITy: Practically Non-Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL TOXICITY: LDsq (bobwhite quail) >2000 mg/kg
AVIAN ACUTE ORAL ToOXICITY: LDso (mallard duck) >2251 mg/kg

AVIAN SUBACUTE DIETARY ToxICITY: LCsq (bobwhite quail) >6300 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >6300 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (goat) >5000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic

BioACCUMULATION POTENTIAL: Little or No Potential



For Glyphosate Formulations Labeled for Aquatic/Terrestrial Uses

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDs, (honey bee contact) >100 ug/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) >1000 mg/l
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) >1000 mg/I

OVERALL ToxiciTy: Practically Non-Toxic
AQUATIC FRESHWATER INVERTEBRATES:

ACUTE TOXICITY: LCsq (Daphnia magna 48-hour) 930 mg/I
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: LCsq (Eastern oyster larvae 48-hour) >10 mg/I
ACUTE TOXICITY : LCs (fiddler crab 96-hour) 934 mg/l

ACUTE TOXICITY: TLsg (grass shrimp 96-hour) >281 mg/l

OVERALL ToxiciTy: Slightly Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL TOXICITY: LDsq (bobwhite quail) >2000 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCsq (bobwhite quail) >4640 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >4640 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDsg (goat) >5000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic
BloACCUMULATION POTENTIAL: Little or No Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.



V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) >4320 mg/kg
AcCUTE DERMAL ToxICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Slight Irritant
PRIMARY EYE IRRITATION: Rabbit — Mild Irritant

ACUTE INHALATION: Not required by EPA.

OVERALL ToxicITy: Category IIl — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: Classified as a Group E chemical: Evidence of non-carcinogenicity for humans.
DEVELOPMENTAL/REPRODUCTIVE: Some effects at highest dose levels.
MUTAGENICITY: No effects.

HAZARD: The end-use product labels for glyphosate formulations without ethoxylated tallowamines carry
the Caution signal word due to potential eye irritation.

The end-use product labels for glyphosate formulations with ethoxylated tallowamines carry the Warning
signal word by causing substantial but temporary eye injury.

VI. HUMAN HEALTH EFFECTS

ACUTE ToxICITY (POISONING):

REPORTED EFFECTS: Glyphosate formulations will cause reversible eye injury. Will cause
hypotension and lung edema if ingested in large quantities.

CHRONIC TOXICITY:

REPORTED EFFECTS: Decreased body weight, decreased food consumption, increased white blood
cells, decreased liver weight and increased relative brain weights were observed in test animals.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: EPA reports no toxicological endpoints of concern..

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None reported.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: The results of a single exposure
(acute) toxicity studies conducted on formulations containing ethoxylated tallowamines indicate that these
materials are no more than moderately toxic in rats after ingestion or in rabbits after skin application. The
formulation is severely irritating to corrosive to rabbit eyes and can be irritating to rabbit skin.



HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

GLYPHOSATE - CAUTION — CAUSES EYE IRRITATION

GLYPHOSATE WITH ETHOXYLATED TALLOWAMINES - WARNING - Causes
SUBSTANTIAL BUT TEMPORARY EYE INJURY

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks; for the ehtoxylated tallowamine formulations, the user must also
wear protective eyewear.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water for 15 minutes and call physician.
SKIN: Wash all exposed areas with soap and water, call physician if irritation persists.
INGESTION: Rinse mouth thoroughly with water. Do not induce vomiting. Call physician.
INHALATION: None normally needed.
HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.

Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food, or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth



Hg — chemical symbol for mercury
IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence — tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES
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Dow AgroSciences, Glypro” Specialty Herbicide, Specimen Product Label, D02-077-002, August 10,
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Dow AgroSciences, Glypro” Specialty Herbicide, Material Safety Data Sheet, 006694, January 12, 2000
Dow AgroSciences, Glypro” Plus Herbicide, Specimen Product Label, D02-095-001, October 13, 1999
Dow AgroSciences, Glypro” Plus Herbicide, Material Safety Data Sheet, 006692, January 12, 2000

Dow AgroSciences, Glyphomax" Herbicide, Specimen Product Label, D02-088-001, November 15, 1999

Dow AgroSciences, Glyphomax" Herbicide, Material Safety Data Sheet, 006693, January 12, 2000



EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Pesticide Information Profile, Glyphosate, June 1996
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm
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Monsanto Company, Accord” Herbicide, Material Safety Data Sheet, MSDS Number: S00011151, April
26, 1999

Monsanto Company, Accord Site Prepd Herbicide, Specimen Product Label, 1999-1 21166W1-1/CG,
1999

Monsanto Company, Accord Site Prep Herbicide, Material Safety Data Sheet, MSDS Number:
$S00013288, January 5, 2000

Monsanto Company, Honcho" Herbicide, Specimen Product Label, 1997-1 21152V1-3/CG, 1997

Monsanto Company, Honcho" Herbicide, Material Safety Data Sheet, MSDS Number: S00013040,
November 1997

Monsanto Company, Rodeo” Emerged Aquatic Weed and Brush Herbicide, Specimen Product Label,
1998-1 21061W3-1/CG, 1998
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MSDS Number: S00010153, January 1998

Monsanto Company, Roundup ULTRA" Herbicide, Specimen Product Label, 1999-1 21137X5-2/CG,
1999

Monsanto Company, Roundup ULTRA" Herbicide, Material Safety Data Sheet, MSDS Number:
S00012770, May 26, 1999

Schuette, Jeff, Carissa, Environmental Fate of Glyphosate, California Department of Pesticide
Registration, Revised November 1998

Spray  Drift  Task Force, A Summary of Ground Application Studies, 1997
http://www.agdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, Glyphosate, November 1995
http://www.fs.fed.us/foresthealth/pesticide/index.html

USEPA, Office of Pesticide Programs, Reregistration Eligibility Decision, Glyphosate, EPA-738-R-93-015,
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USEPA, Office of Pesticide Programs, R.E.D. Facts, Glyphosate, EPA-738-F-93-011, October 1998
http://www.epa.gov/oppsrrd1/REDs/




X. Toxicity CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral  Acute Dermal  Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
I WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\ NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals Avian Avian Fish or Aquatic
Acute Oral LDsg Acute Oral LDsg Acute Dietary LCs Invertebrates
mg/kg) (mg/kg) (mg/kg) Acute Concentration LCs

(mgl)

Very Highly <10 <10 <50 <0.1

Toxic

Highly Toxic 10-50 10-50 50-500 01-1

Moderately 51-500 51-500 501-1,000 >1-10

Toxic

Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100

Practically >2,000 >2,000 >5,000 >100

Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.
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Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.
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Halosulfuron-methyl

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: halosulfuron-methyl

CHEMICAL NAME: Methyl 5-[((4,6-dimethoxy-2pyrimidinyl)amino)carbonylaminosulfonyl]-3-chloro-1-
methyl-1H-pyrazole-4-carboxylate

CAS No. 100784-20-1

CHEMICAL TYPE:. Sulfonyl Urea

PESTICIDE CLASSIFICATION. Herbicide
REGISTERED USE STATUS: "General Use.”

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA's strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the Manage"” formulation are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.

The contents of the halosulfuron-methyl formulation is listed below:
Manage" Turf Herbicide

Halosulfuron-methyl 75%
Inert 25%

RESIDUE ANALYTICAL METHODS: Analytical Method AG-500B



IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Manage" is registered for
commercial and non-commercial application to established lawns, ornamental turfgrass, and established
woody ornamentals in numerous places, including public areas.

OPERATIONAL DETAILS:

TARGET PLANTS: Halosulfuron-methyl is a selective herbicide for post-emergence control of sedges
and other weeds in turf.

MODE OF ACTION: Halosulfuron-methyl interferes with acetolactate synthase enzyme, resulting in a
rapid cessation of cell division and plant growth in both roots and shoots.

METHOD OF APPLICATION: Halosulfuron-methyl (as Manage") is applied (ground methods only) to
established turf grasses, etc., at an application rate of 0.66 to 1.66 ounces per acre. A second
treatment may be necessary.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Halosulfuron-methyl is a post-emergence weed herbicide and is applied
after emergence of target weeds.

DRIFT CONTROL: Halosulfuron-methyl is applied mixed with water/surfactant. Care should be
exercised not to overspray or apply the herbicide to adjacent non-target areas. Drift control is
achieved by following label and sprayer instructions.

RESTRICTIONS/WARNINGS/LIMITATIONS: Groundwater advisory. Do not apply within 4 hours of
precipitation. Do not apply through any irrigation system. Do not apply by air.

[1l. ENVIRONMENTAL EFFECTS/FATE

SOIL:
RESIDUAL SoIL ACTIVITY: The half-life of halosulfuron-methyl is 55 days.
ADSORPTION: The K(oc) of halosulfuron-methyl is 75.

PERSISTENCE AND AGENTS OF DEGRADATION: The manufacturer has not conducted
environmental toxicity studies with this product.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: The
manufacturer has not conducted environmental toxicity studies with this product.
WATER:
SOLUBILITY: 15 ppm at pH 5; 1630 ppm at pH 7
POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: The product has high potential
to leach into surface and ground water when applied to normal to basic soils (greater than pH 7).
AIR:
VOLATILIZATION: Halosulfuron-methyl is slightly volatile.



POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: No information is
available.

V. EcoLoGICAL ToxICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDs, (honey bee contact) >100 ug/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) >131 mg/l
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) >118 mg/I

OVERALL ToxicITy: Practically Non-Toxic
AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCsq (Daphnia magna 48-hour) >107 mg/I

OVERALL ToxicITy: Practically Non-Toxic
AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: ECsy (Eastern oyster larvae 48-hour)

ACUTE TOXICITY: LCsq (grass shrimp 96-hour)

OVERALL TOXICITY:

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL TOXICITY: LDsq (bobwhite quail)

AVIAN ACUTE ORAL ToXICITY: LDsgy (mallard duck)

AVIAN SUBACUTE DIETARY TOXICITY: LCs (bobwhite quail)
AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck)

MAMMAL ACUTE ORAL TOXICITY: LDs (rat) 1287 mg/kg

OVERALL ToxiciTy: Slightly Toxic
BIOACCUMULATION POTENTIAL: Slight Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.



V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) >1287 mg/kg
ACUTE DERMAL ToxICITY: LDsq (rat) >5000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit — Slightly Irritating
PRIMARY EYE IRRITATION: Rabbit — Moderately Irritating

ACUTE INHALATION: LCs (rat 4 hour) >5.7 mgl/l.

OVERALL ToxIcITy: Category Il — Caution — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: No effects.
DEVELOPMENTAL: Slight developmental toxicity.
REPRODUCTIVE: No effects.
MUTAGENICITY: No effects.
HAZARD: EPA has concluded that potential levels of halosulfuron-methyl or metabolites in soil and water

do not appear to have significant toxicological effects on humans or animals and presents a negligible risk
[63FR29401].

VI. HUMAN HEALTH EFFECTS

ACUTE ToxICITY (POISONING):

REPORTED EFFECTS: In sulfite-sensitive individuals, skin reactions have been reported following
dermal exposure.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: Inhalation of both silica gel and kaolin dust may cause coughing, sneezing
and nasal irritation.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: There have been no reported
effects on workers manufacturing the products.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.



HEALTH RISk MANAGEMENT PROCEDURES: See Section VII.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

HALOSULFURON-METHYL - CAUTION — AVOID CONTACT WITH EYES AND CLOTHING.
HARMFUL IF SWALLOWED.

PROTECTIVE PRECAUTIONS FOR WORKERS: Wear eye protection. Wear long-sleeved shirt, long
pants, shoes and socks.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):

EYES: Flush eyes with water; call physician.

SKIN: Wash all exposed areas with soap and water. Wash all contaminated clothing prior to reuse.
Call a physician if irritation develops.

INGESTION: Remove visible particles from mouth and rinse with water. Swallow water to dilute.
Immediately transport to a medical care facility.

INHALATION: Remove individual to fresh air. If breathing difficulty occurs, provide CPR assistance
and seek immediate medical attention.

HANDLING, STORAGE AND DISPOSAL: Keep dry (below 120° F) and store away from food, feed or
other material to be used or consumed by humans or animals. Do not contaminate water. Dispose of
only in accordance with local, state, and federal regulations.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Large spills should be reported to CHEMTREC (800-424-9300) for assistance.
Prevent runoff. Do not contaminate water, food, or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury



IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCs — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Toxicology Information Briefs: Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Monsanto, Manage"” Herbicide, Specimen Product Label, 39002W6-2/CG, January 2000.
Monsanto, Manage"” Herbicide Material Safety Data Sheet No. S00012679, May 26,1999
Oregon State University, et al., Pacific Northwest Weed Control Handbook, 1998

Spray Drift Task Force, A  Summary of Ground  Application  Studies, 1997
http://www.aqgdrift.com/publications/Body.htm

USEPA, Notice, Monsanto Company; Pesticide Tolerance Petitions Filing, 63FR29401, May 29, 1998



X.

ToxiciTy CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral  Acute Dermal  Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
I WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\ NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals (Acute Avian (Acute Avian LCso Fish or Aquatic
Oral LDso mg/kg) Oral LDso mg/kg)  (mg/kg) Invertebrates LCso (mg/l)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Hexazinone

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

ComMMON NAME: hexazinone
CHEMICAL NAME: [3-cyclohexyl-6-(dimethylamino)-1-methyl-S-triazine-2,4-(1H,3H)-dione]
Cas No. 51235-04-2

CHEMICAL TYPE: triazine-dione herbicide
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: General Use Pesticide. Restricted Use Pesticide in Washington.

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the Velpar” formulation are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.



The contents of the hexazinone formulation are listed below:

VelparD Herbicide (soluble powder)

Hexazinone 90 %
Inert 10 %

Velpar” DF (dispersible granules)

Hexazinone 75 %
Inert 25 %

Velpar” L (water dispersible liquid)

Hexazinone 25 %
Inert 75 % (includes 45% ethanol - CAS 64-17-5)

Velpar” ULW (soluble granules)

Hexazinone 75 %
Inert 25 %

Velpar” ULW DF (soluble granules)
Hexazinone 75 %
Inert 25 %

RESIDUE ANALYTICAL METHODS: EPA Method 633.

[I. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Hexazinone as Velpar” is
registered for use in agriculture and forestry for selective weed control, and in non-agricultural areas as a
non-selective general weed and woody plants control herbicide. For terrestrial use only.
OPERATIONAL DETAILS:
TARGET PLANTS: Broad-spectrum annual, biennial, and perennial weeds including woody plants.
MODE OF ACTION: Hexazinone inhibits photosynthesis.

METHOD OF APPLICATION AND RATES: Broadcast and spot spray applications at 1/4 ounce to
8 ounces of formulated product per acre. Ground or aerial (helicopter only) application. Do not apply
more than 8 ounces/acre/year.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Timing is dependent on the target plant. Application may be made at any
time the ground is not frozen. As hexazinone must move to the root zone to be effective for pre-
emergent control, adequate soil moisture is necessary.



DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

Restrictions/Warnings/Limitations: Do not apply through any type of irrigation system. Do not
apply to frozen ground. Do not apply 30 to 60 days before grazing, harvest, or feeding. Non-target
plants may be adversely effected from drift and run-off.

[1l. ENVIRONMENTAL EFFECTS/FATE

SOolL:
RESIDUAL SoOIL ACTIVITY: The half-life of hexazinone is 175 days.
ADSORPTION: The K(oc) of hexazinone is 40.

PERSISTENCE AND AGENTS OF DEGRADATION: Hexazinone is persistent and is known to leach into
groundwater. Hexazinone is degraded by soil microorganisms and sunlight.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS:
Hexazinone degrades to carbon dioxide; many degradates have similar or identical characteristics to
the parent material.

WATER:
SOLUBILITY: 33,000 mg/l in water (pH 7).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Hexazinone is persistent and is
known to leach into groundwater under favorable soil conditions and high water tables.

AIR:
VOLATILIZATION: 0.03 Pa at 25° C.

POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: None.

V. EcoLoGICAL ToxICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDs, (honey bee contact) >100 ug/bee
OVERALL ToxiciTy: Practically Non-Toxic

PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) >320 mg/l
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) >370 mg/l

OVERALL ToxicITy: Practically Non-Toxic



AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCsq (Daphnia magna 48-hour) 151.6 mg/I
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: ECso (Eastern oyster larvae 48-hour) >320 mg/l

ACUTE ToXICITY: LCsq (grass shrimp 96-hour) >78 mg/l
OVERALL ToxiciTy: Slightly Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL TOXICITY: LDs, (bobwhite quail) >2251 mg/kg

AVIAN ACUTE ORAL ToOXICITY: LDgo (mallard duck) >2251 mg/kg

AVIAN SUBACUTE DIETARY ToxICITY: LCsq (bobwhite quail) >5000 mg/kg
AVIAN SUBACUTE DIETARY ToxICITY: LCso (mallard duck) >10,000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDsq (rat) >1100 mg/kg

OVERALL ToxiciTy: Slightly Toxic
BlIOACCUMULATION POTENTIAL: Slight Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) >1200 mg/kg
AcCUTE DERMAL ToXICITY: LDsq (rabbit) >5278 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Slight Irritant
PRIMARY EYE IRRITATION: Rabbit — Severe Irritant

ACUTE INHALATION: LCxq (rat) >3.94 mg/I

OVERALL ToxiciTy: Category | — Danger

CHRONIC TOXICITY:
CARCINOGENICITY: Classified as a Group D chemical: Not classifiable as a human carcinogen.

DEVELOPMENTAL/REPRODUCTIVE: Some effects at mid- to high dose levels.



MUTAGENICITY: Positive in one study and negative in another. Suggests slight to no mutagenic
effects.

HAZARD: The end-use product label for VelparD carries the Danger signal word due to irreversible eye
damage.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):
REPORTED EFFECTS: Hexazinone formulations will cause irreversible eye damage.
CHRONIC TOXICITY:

REPORTED EFFECTS: Decreased body weight, decreased food consumption, increased white blood
cells, decreased liver weight and increased relative brain weights were observed in test animals..

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: EPA reports no toxicological endpoints of concern.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None reported.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Severe eye irritation.
HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

HEXAZINONE - DANGER - CORROSIVE, CAUSES IRREVERSIBLE EYE DAMAGE

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks, and protective eyewear.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):

EYES: Flush eyes with water for 15 minutes and call physician.

SKIN: Wash all exposed areas with soap and water; call physician if irritation persists.

INGESTION: Do not induce vomiting. Promptly drink a large quantity of milk, egg whites, gelatin
solution, or if these are not available, drink large quantities of water. Avoid alcohol. Call a physician.

INHALATION: Remove to fresh air.



HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food, or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence — tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE - personal protective equipment
ppm — weight ratio expressed as parts per million
residual activity — the remaining amount of activity as a pesticide



T&E — Threatened and Endangered Species (from the Endangered Species Act)
Mg — micrograms
volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Du Pont Agricultural Products, DuPont Herbicides and Water Quality Standards, H-84514, 1999

Du Pont Agricultural Products, Velpar” Herbicide, Specimen Product Label, H-63375, March 31, 1997

Du Pont Agricultural Products, Velpar” Herbicide, Material Safety Data Sheet M0O000054, May 18, 1998
Du Pont Agricultural Products, Velpar"” DF Herbicide, Specimen Product Label, H-63376, March 16, 1998

Du Pont Agricultural Products, Velpar ” DF Herbicide, Material Safety Data Sheet M0000325, May 18,
1998

Du Pont Agricultural Products, Velpar” L Herbicide, Specimen Product Label, H-63377, March 31, 1997
Du Pont Agricultural Products, Velpar” L Herbicide, Material Safety Data Sheet M0000056, May 18, 1998

Du Pont Agricultural Products, Velpar  ULW Herbicide, Specimen Product Label, H-63378, June 30,
1995

Du Pont Agricultural Products, Velpar ” ULW Herbicide, Material Safety Data Sheet M0000187, May 18,
1998

Du Pont Agricultural Products, Velpar ” ULW DF Herbicide, Specimen Product Label, H-63379, March 16,
1998

Du Pont Agricultural Products, Velpar  ULW DF Herbicide, Material Safety Data Sheet MO000377, May
18, 1998

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Pesticide Information Profile, Metsulfuron-Methyl, October 1996
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs: Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Ganapathy, Carissa, Environmental Fate of Hexazinone, California Department of Pesticide Registration,
April 9, 1997

Spray Drift Task Force, A  Summary of Ground  Application  Studies, 1997
http://www.aqgdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, Hexazinone, November 1995
http://www.fs.fed.us/foresthealth/pesticide/index.html

USEPA, Office of Pesticide Programs, Reregistration Eligibility Decision, Hexazinone, EPA-738-R-94-
022, September 1994 http://www.epa.gov/oppsrrd1/REDs/




USEPA, Office of Pesticide Programs, R.E.D. Facts, Hexazinone, EPA-738-F-94-019, September 1994
http://www.epa.gov/oppsrrd1/REDs/

X. Toxicity CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral  Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
| DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
I WARNING >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
1 CAUTION >500-5000 >2000-20.000 >2-20 no corneal Moderate
(Slightly opacity; irritation  irritation at 72
Toxic) reversible within hours
7 days
\ NONE >5000 >20,000 >20 no irritation Moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE II: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category Mammals Avian Avian Fish or Aquatic
Acute Oral LDsp Acute Oral LDsg  Acute Dietary LCsp Invertebrates
mg/kg) (mg/kg) (mg/kg) Acute Concentration LCs
(mgl)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.
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Imazapyr

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: imazapyr

CHEMICAL NAME: 2-[4,5-dihydro-4-methyl-4-(1-methylethyl)-5-oxo-1-H-imidazol-2-yl]-3-
pyridinecarboxylic acid

Cas No. 81334-34-1

CHEMICAL TYPE: imidazolinone
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: "General Use."

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the imazapyr formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.



The contents of the imazapyr formulation are listed below:
Arsenal” Herbicide

Imazapyr 28.7%
Inert 71.3%

Arsenal” Applicators Concentrate Herbicide

Imazapyr 53.1%
Inert 46.9 %

Arsenal” Railroad Herbicide

Imazapyr 27.6 %
Inert 72.4%

Chopper” Herbicide

Imazapyr 27.6 %
Inert 72.4 %

RESIDUE ANALYTICAL METHODS: Capillary Electrophoresis Method 2657.

[I. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Imazapyr is registered for use
in non-crop sites for selective and total weed control. For terrestrial use only.

OPERATIONAL DETAILS:

TARGET PLANTS: Imazapyr is used for pre- and post-emergent control of annual and perennial
grasses and broadleaf weeds, brush, vines, and many deciduous trees.

MODE OF ACTION: Imazapyr is absorbed by the leaves and through the root system, disrupting
protein synthesis.

METHOD OF APPLICATION AND RATES Aerial and ground broadcast, spot and localized applications
at 2 to 6 pints per acre.

SPECIAL PRECAUTIONS:
TIMING OF APPLICATION: Timing is dependent on the target plant.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

RESTRICTIONS/WARNINGS/LIMITATIONS: Do not use on food or feed crops. Do not treat irrigation
ditches or water used for irrigating crops.



[ll. ENVIRONMENTAL EFFECTS/FATE

SolL:
RESIDUAL SoOIL ACTIVITY: The half-life of imazapyr is 90 days.
ADSORPTION: The K(oc) of imazapyr is 100.

PERSISTENCE AND AGENTS OF DEGRADATION: Imazapyr is moderately persistent in the plant and
soils. The primary route of degradation is microbial activity.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: No
information.

WATER:
SOLUBILITY: 1.0 mg/l in water (pH 7 at 25° C).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Imazapyr is moderately
persistent with a moderate soil adsorption coefficient. There is a moderate potential for imazapyr to
leach into groundwater and a high potential for surface water runoff.

AIR:
VOLATILIZATION: No information.
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcoLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDsq (honey bee contact) >100 ug/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) >100 mg/|

ACUTE TOoXICITY: LCsq (bluegill sunfish 96-hour) >100 mg/|
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCsq (Daphnia magna 48-hour) >100 mg/I
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE TOXICITY: LCsqy (sheepshead minnow 96-hour)



ACUTE ToXICITY: LCsq (grass shrimp 96-hour)

ACUTE ToXICITY: LCsq (eastern oyster 96-hour)

OVERALL ToxicITy: Practically Non-Toxic (Based on freshwater data, imazapyr is not
expected to be toxic to estuarine invertebrates.)

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToxiICITY: LDsq (bobwhite quail) >2150 mg/kg
AVIAN ACUTE ORAL ToxiICITY: LDsy (mallard duck) >2150 mg/kg

AVIAN SUBACUTE DIETARY ToOXICITY: LCsq (bobwhite quail) >5000 mg/kg
AVIAN SUBACUTE DIETARY ToOXICITY: LCso (mallard duck) >5000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) >5000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic
BIOACCUMULATION POTENTIAL: Little Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) >5000 mg/kg
AcCUTE DERMAL ToXICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Slight Irritant
PRIMARY EYE IRRITATION: Rabbit — Moderate Irritant

ACUTE INHALATION: LCs (rat) >1.3 mg/|

OVERALL ToxicITy: Category IIl — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: EPA Group E - No evidence of human carcinogenicity.
DEVELOPMENTAL/REPRODUCTIVE: No adverse effects.

MUTAGENICITY: No adverse effects.

HAZARD: The end-use product labels for the imazapyr formulations carry the Caution signal word due to
potential eye and skin irritation.



VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):

REPORTED EFFECTS: None.

CHRONIC TOXICITY:

REPORTED EFFECTS: None.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Dermal sensitizer in some
applicators after prolonged and repeated contact with formulated products.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

IMAZAPYR - CAUTION — HARMFUL IF INHALED OR ABSORBED THROUGH SKIN. AVOID BREATHING
SPRAY MIST. AVOID CONTACT WITH SKIN, EYES OR CLOTHING. PROLONGED OR FREQUENT EXPOSURE TO
SKIN MAY CAUSE ALLERGIC REACTIONS IN SOME INDIVIDUALS.

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water.
SKIN: Wash all exposed areas with soap and water, call physician if irritation persists.
INGESTION: Drink 1 to 2 glasses of water and induce vomiting. Call physician.
INHALATION: Remove to fresh air. Call a physician if breathing difficulty persists.

HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food, or feed by storage or disposal.



VIII. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures



IX. INFORMATION SOURCES

American Cyanamid Company, Arsenal” Herbicide, Specimen Product Label, PE-11004, December 1999

American Cyanamid Company, Arsenal” Herbicide, Material Safety Data Sheet, AG09107-5, January 5,
1999

American Cyanamid Company, Arsenal” Applicators Concentrate Herbicide, Specimen Product Label,
PE-11072, February 1999

American Cyanamid Company, Arsenal” Applicators Concentrate Herbicide, Material Safety Data Sheet,
AG091021-6, June 2, 1997

American Cyanamid Company, Arsenal” Railroad Herbicide, Specimen Product Label, PE-11251,
December 1999

American Cyanamid Company, Arsenal” Railroad Herbicide, Material Safety Data Sheet, AG09105-4,
June 2, 1997

American Cyanamid Company, Chopper” Herbicide, Specimen Product Label, PE-19000, February 2000

American Cyanamid Company, Chopper” Herbicide, Material Safety Data Sheet, AG09198-4, April 20,
1999

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Pesticide Information Profile, Imazapyr, 1996
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs: Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Spray Drift Task Force, A Summary of Ground Application  Studies, 1997
http://www.agdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, Imazapyr, November 1995
http://www.fs.fed.us/foresthealth/pesticide/index.html




X. Toxicity CATEGORY TABLES

TABLE I: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word o .
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kQg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
1 CAUTION >500-5000 >2000-20.000  >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\Y] NONE >5000 >20,000 >20 no irritation Moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category

Mammals

Acute Oral LDsg

Avian

Acute Oral LDsg

Avian

Fish or Aquatic
Invertebrates

Acute Dietary LCs

mg/kg) (mg/kg) (mg/kg) Acute Concentration LCso
(mgfl)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.
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Isoxaben

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: isoxaben

CHEMICAL NAME: N-[3-(1-ethyl-1-methylpropyl)-5-isoxazoly]-2,6dimethoxybenzamide and isomers

CAS No. 82558-50-7
CHEMICAL TYPE: benzamide family
PESTICIDE CLASSIFICATION: herbicide

REGISTERED USE STATUS: “General Use.”

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the imazapyr formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.

The contents of the isoxaben formulation are listed below:

Gallery 75 DFO Isoxaben 75%
Inert 25%

RESIDUE ANALYTICAL METHODS: Information not available.



IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Industrial sites, utility
substations, highways.

OPERATIONAL DETAILS:

TARGET PLANTS: Isoxaben is used for pre-emergence control of certain broadleaf weeds in non-
cropland areas. Does not control established weeds.

MODE OF ACTION: Isoxaben inhibits cell wall biosynthesis. Susceptible plants are killed prior to
emergence.

METHOD OF APPLICATION: Isoxaben, a pre-emergence herbicide, is applied during planting and in
established turf grasses/ open areas at an application rate of 0.66 to 1.66 pounds per acre.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Isoxaben, a pre-emergent weed herbicide, is applied during germination of
the target plant. Isoxaben is also registered for use in established turf grasses to prevent growth of
unwanted weeds.

DRIFT CONTROL: Isoxaben is mixed with water and applied using low-pressure sprayers. Isoxaben
can be applied to dry soil, as water does not affect the effectiveness of the herbicide. Care should be
exercised not to overspray or apply the herbicide to adjacent non-target areas.

[1l. ENVIRONMENTAL EFFECTS/FATE

SOIL:

RESIDUAL SolL ACTIVITY: Isoxaben residual activity is reported not to exceed 6 months under normal
application rates.

ADSORPTION: Isoxaben has a K(oc) of 1400 and is moderately adsorbed onto soils.
PERSISTENCE AND AGENTS OF DEGRADATION: The half-life of isoxaben in the soil is 100 days.
METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: Information not
available.

WATER:
SOLUBILITY: Less than 1.0 mg/l water.
POTENTIAL FOR LEACHING INTO SURFACE OR GROUND WATER: There is a low potential for leaching into
surface and groundwater.

AIR:

VOLATILIZATION: Isoxaben is slightly volatile at <3.9x10" mm Hgat 77° F.

POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Information is not available;
however, the formulated product will emit toxic vapors as it burns.



V. EcoLoGICAL ToxICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDs, (honey bee contact) >100 ug/bee

OVERALL ToxiciTy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 1.1 mg/l

ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 1.1 mg/l
OVERALL ToxicITY: Moderately Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCsq (Daphnia magna 48-hour) >100 mg/I
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE TOXICITY: LCsq (sheepshead minnow 96-hour)
ACUTE TOXICITY: LCsq (grass shrimp 96-hour)

ACUTE TOXICITY: LCsq (eastern oyster 96-hour)

OVERALL ToxicITy: Practically Non-Toxic (Based on freshwater data, imazapyr is not
expected to be toxic to estuarine invertebrates.)

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToxICITY: LDsq (bobwhite quail)

AVIAN ACUTE ORAL ToXICITY: LDsgy (mallard duck)

AVIAN SUBACUTE DIETARY TOXICITY: LCsq (bobwhite quail) >5000 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >5000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDsg (rat) >5000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic
BIOACCUMULATION POTENTIAL: Little Potential

THREATENED AND ENDANGERED SPECIES: Isoxaben may be a hazard if applied to pre-emerging
endangered plants and if applied directly to waters containing endangered aquatic plant life. There is an
indication that isoxaben may interfere with reproduction and may cause birth defects in animals.



V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) >5000 mg/kg
ACUTE DERMAL ToxICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY IRRITATION SCORE: Slight

PRIMARY EYE IRRITATION: Moderate. The formulated product may cause moderate eye irritation,
which may be slow to heal. May cause slight temporary corneal injury.

ACUTE INHALATION: LCs (rat) >2.68 mg/l

OVERALL ToxIcITy: Category Il — Caution — Slightly Toxic

CHRONIC TOXICITY:

CARCINOGENICITY: Isoxaben is considered slightly oncogenic. In addition, the formulated product
contains crystalline silica (in kaolin), which is listed as a known carcinogen.

DEVELOPMENTAL: Unknown effects.
REPRODUCTIVE: Has been shown to interfere with reproduction in animals.

MUTAGENICITY: Isoxaben has caused birth defects in laboratory animals at doses toxic to the mother.

HAZARD: Based on the results of animal studies, isoxaben causes genetic damage and birth defects.
There are data that support the finding that isoxaben has potential to have cancer-causing effects on
animals.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):

REPORTED EFFECTS: None reported.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE

FORMULATED PRODUCTS: Slight skin and eye irritation caused by clay (Kaolin) binding agents.
Crystalline silica (in Kaolin) is listed as a carcinogen for hazard communication purposes under 29 CFR
1910.1200.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: There have been no reported
effects on workers manufacturing the products.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.



HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

HEALTH RISk MANAGEMENT PROCEDURES: See Section VII.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:
ISOXABEN - CAUTION — CAUSES EYE IRRITATION AND HARMFUL IF INHALED.

PROTECTIVE PRECAUTIONS FOR WORKERS: Use safety glasses. Use impervious gloves when
prolonged or frequently repeated contact could occur. In enclosed spaces, use NIOSH-approved dust
respirator. Long-sleeved shirt, long pants, shoes, and socks are required for workers.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYEs: Flush eyes with water; call physician if irritation develops.

SKIN: Wash all exposed areas with soap and water. Wash all contaminated clothing prior to reuse.
Call a physician if irritation develops.

INGESTION: Call a physician or Poison Control Center. Immediately transport to a medical care
facility.

INHALATION: Remove individual to fresh air. If breathing difficulty occurs, provide CPR assistance and
seek immediate medical attention.

HANDLING, STORAGE AND DISPOSAL: Keep dry (below 120° F) and store away from food, feed, or
other material to be used or consumed by humans or animals. Do not contaminate water. Dispose only
in accordance with local, state and federal regulations.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills

and dispose as waste. Large spills should be reported to CHEMTREC (800-424-9300) for assistance.
Prevent runoff. Do not contaminate water, food or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act
formulation — the form in which the pesticide is supplied by the manufacturer for use
half-life — the time required for half the amount of a substance to be reduced by natural processes



herbicide — a substance used to destroy plants or to slow down their growth
Hg — chemical symbol for mercury
IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCs — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Mg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Dow AgroSciences, Gallery 750 Dry Flowable (DF) Product Label, EPA RN 62719-145, Label Code D02-
081-008, October 1993, Revised January 1, 1998.

Dow AgroSciences, Gallery 750 DF Material Safety Data Sheet No. 003994, October 6, 1998.
DowElanco (Dow AgroSciences), Isoxaben Technology Transfer Resource Guide, January 1997.

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Toxicology Information Briefs: Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

New York State, Department of Environmental Conservation, Letter to DowElanco (now Dow
AgroSciences) Denying Applications to Register...Gallery 750 Dry Flowable..., with reasons, dated
February 11, 1994.

Oregon State University, et al., Pacific Northwest Weed Control Handbook, 1998.



Spray Drift Task Force, A Summary of Ground Application  Studies, 1997
http://www.aqdrift.com/publications/Body.htm
Thomson, W.T., Agricultural Chemicals, Book Il Herbicides, 1989.
Weed Science Society of America, Herbicide Handbook, 6" Edition, 1989.
X.  Toxicity CATEGORY TABLES
TABLE |: HUMAN HAZARDS
Category Signal Route of Administration Hazard
Word
or Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
IV NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE II: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals (Acute Avian (Acute Avian LCso Fish or Aquatic
Oral LDsp mg/kg) Oral LDsp mg/kg)  (mg/kg) Invertebrates LCso (Mmg/l)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Mefluidide

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: mefluidide

CHEMICAL NAME: N-[2,4-dimethyl-5-[[(trifluoromethyl)sulfonyl]Jamino]phenyl] acetamide
CAS No. 53780-34-0

CHEMICAL TYPE:. acetamide compound

PESTICIDE CLASSIFICATION: plant growth regulator

REGISTERED USE STATUS: “General Use.”

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA's strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the Embark" formulation are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.

The contents of the mefluidide formulations are listed below:

Embark” Mefluidide 3.20%
Inert 96.80%

RESIDUE ANALYTICAL METHODS: Following extraction, mefluidide is derivatized with diazomethane
and analyzed by gas chromatography using flame ionization detection.



HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Embark"” is registered as a
plant growth regulator to suppress seedhead formation and to regulate the vegetative growth of various
turfgrass species and woody ornamentals in commercial, residential, public, and non-cropland areas.

OPERATIONAL DETAILS:

TARGET PLANTS: Many, mainly turfgrasses and weeds such as Johnsongrass, shattercane, volunteer
corn, and volunteer sorghum.

MoDE OF ACTION: Mefluidide inhibits the growth and development of the meristematic regions of the
affected plants.

METHOD OF APPLICATION: Conventional power spray equipment using a non-ionic surfactant.
Manufacturer recommends use of colorant to control even application.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Mefluidide must be applied before emergence of seedheads.

DRIFT CONTROL: Apply only when conditions will prevent drift to non-target areas and surface waters.

RESTRICTIONS/WARNINGS/LIMITATIONS: Do not apply through any type of irrigation system. Do not
allow animals to graze treated areas.

ENVIRONMENTAL EFFECTS/FATE

SolL:

RESIDUAL SoiL AcTiviTy: Mefluidide residual activity is reported not to exceed 3 hours after
application.

ADSORPTION: Mefluidide has a K(oc) of 200. Adsorption of mefluidide after 3 hours, however, is
insignificant.

PERSISTENCE AND AGENTS OF DEGRADATION: The half-life of mefluidide is 4 days.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: Information not
available.

WATER:

SOLUBILITY: 180 mg/l water at 23° C (Pure Compound)

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Mefluidide is weakly adsorbed onto soil
and organic particles but is not persistent in soils or plants. Leaching into groundwater should be
minimal or nonexistent if application methods are followed.

SURFACE WATERS: See above.

AIR:

VOLATILIZATION: <13 mPa at 25° C (Pure Compound).

POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Information not available.



V. EcoLoGICAL ToxICITY EFFECTS TO NON-TARGET SPECIES

MICROORGANISMS:
AcUTE CONTACT TOXICITY: LDsq (honey bee contact) >  pug/bee
OVERALL ToxiciTy: Practically Non-Toxic

PLANTS: Contact may injure or kill target and non-target plants.

AQUATIC VERTEBRATES:
ACUTE TOXICITY: LCsq (rainbow trout 96-hour) <100 mg/l
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) <100 mg/I
OVERALL ToxiciTy: Slightly Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCso (Daphnia magna 48-hour) No information.

OVERALL ToxICITY: [Not available.]

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: ECso (Eastern oyster larvae 48-hour) No information.

ACUTE TOXICITY: LCsq (sheepshead minnow 96-hour) No information.

OVERALL ToxicITy: [Not available.]

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL TOXICITY: LDso (mallard duck) >4640 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCsq (bobwhite quail) >10,000 mg/kg
AVIAN SUBACUTE DIETARY ToOXICITY: LCso (mallard duck) >10,000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) >4000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic
BIOACCUMULATION POTENTIAL: No Potential

THREATENED AND ENDANGERED SPECIES: Mefluidide may be a hazard if applied to pre-emerging
endangered plants and if applied directly to waters containing endangered aquatic life. It probably would
not be a hazard to most endangered terrestrial animals, due to its low toxicity.



V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY

LDs, (rat) >4000 mg/kg
LDs, (mice) >1920 mg/kg

ACUTE DERMAL TOXICITY:
Rabbit LDs >4,000 mg/kg
PRIMARY IRRITATION SCORE: none
PRIMARY EYE IRRITATION: Mild irritation to rabbits

ACUTE INHALATION: LCs (rat, 4-hour) >8.5 mg/l.

OVERALL ToxIcITy: Category Il — Caution — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: No data.
DEeVELOPMENTAL: No effects.
REPRODUCTIVE: No effects.

MUTAGENICITY: No effects.

HAZARD: Based on the results of animal studies, mefluidide does not cause genetic damage or birth
defects and has little or no effect on fertility, reproduction or development of offspring. There are no data
on the potential cancer-causing effects of mefluidide.

VI. HUMAN HEALTH EFFECTS

ACUTE ToxICITY (POISONING):

REPORTED EFFECTS: None reported.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: No information available.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: There have been no reported
effects on workers manufacturing the products.



HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.
HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

HEALTH RISk MANAGEMENT PROCEDURES: See Section VII.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

MEFLUIDIDE - CAUTION - HARMFUL IF SWALLOWED OR ABSORBED THROUGH THE
SKIN. AVOID BREATHING SPRAY MIST. AVOID CONTACT WITH SKIN, EYES, OR CLOTHING.
WEAR PROTECTIVE CLOTHING INCLUDING RUBBER GLOVES WHEN HANDLING.

PROTECTIVE PRECAUTIONS FOR WORKERS: Use safety glasses. Use impervious gloves when
prolonged or frequently repeated contact could occur. Long-sleeved shirt, long pants, shoes, and socks
are recommended.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water; call physician if irritation develops.

SKIN: Wash all exposed areas with soap and water. Wash all contaminated clothing prior to reuse.
Call a physician if irritation develops.

INGESTION: Do not induce vomiting. Call a physician or Poison Control Center. Do not wait for
symptoms to appear. Immediately transport to a medical care facility.

INHALATION: Remove individual to fresh air. If breathing difficulty occurs, provide CPR assistance
and seek immediate medical attention.

HANDLING, STORAGE AND DISPOSAL: Keep dry and store away from food, feed, or other material to
be used or consumed by humans or animals. Do not contaminate water. Dispose only in accordance
with local, state and federal regulations.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Large spills should be reported to CHEMTREC (800-424-9300) for assistance.
Prevent runoff. Do not contaminate water, food or feed by storage or disposal.

VIII. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay



ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence — tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

California Environmental Protection Agency, Depart of Pesticide Regulation, Summary of Toxicology
Data, Mefluidide, Revised November 21, 1994

Cornell University, Pesticide Active Ingredient Fact Sheet, Mefluidide,
(http://pmep.cce.cornell.edu/profil...ate/benefin/herb-prof-mefluidide.html), March 17, 1998

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Toxicology Information Briefs: Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm




PBI/Gordon Corporation, Embark"” (Lite) Turf and Ornamental Growth Regulator, Pesticide Product Label,
1998

PBI/Gordon Corporation, Embark" (Lite) Turf and Ornamental Growth Regulator, Material Safety Data
Sheet 685-6, Version 003, September 17, 1996

PBI/Gordon Corporation, Embark” 2-3 Plant Growth Regulator, Pesticide Product Label, June 29, 1995

Spray Drift Task Force, A Summary of Ground Application Studies, 1997
http://www.aqgdrift.com/publications/Body.htm

Thomson, W.T., Agricultural Chemicals, Book Il Herbicides, 1989
Weed Science Society of America, Herbicide Handbook, 6" Edition, 1989

X. ToxiciTy CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word o .
or Acute Oral  Acute Dermal  Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
I WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\ NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.



TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals (Acute Avian (Acute Avian LCso Fish or Aquatic
Oral LDso mg/kg) Oral LDso mg/kg)  (mg/kg) Invertebrates LCso (mg/l)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.

Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Metsulfuron-methyl

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: metsulfuron-methyl

CHEMICAL NAME: methyl 2-[[[[(4-methoxy-6-methyl-1,3,5-triazin-2-yl)amino]-
carbonylJamino]sulfonyl]benzoate

Cas No. 74223-64-6

CHEMICAL TYPE: sulfonylurea herbicide
PESTICIDE CLASSIFICATION: systemic, selective pre- and post-emergent herbicide
REGISTERED USE STATUS: "General Use."

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the Escort” formulation are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.

The contents of the metsulfuron-methyl formulation are listed below:

Escort”

Metsulfuron-methyl 60 %
Inert 40 %



RESIDUE ANALYTICAL METHODS: EPA Method 632.

HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Metsulfuron-methyl as Escort"
is registered for use in non-agricultural areas as a general weed and brush control herbicide. For

terrestrial use only, however, Escort” is registered for use in floodplains where surface water is not
present and in terrestrial areas of deltas and low-lying areas.

OPERATIONAL DETAILS:

TARGET PLANTS: Metsulfuron-methyl is a selective herbicide primarily for post-emergent control of
annual, biennial, and perennial broadleaf weeds and brush. Escort” does have pre-emergent activity.

MODE OF ACTION: Metsulfuron-methyl enters the plant through the root zone and foliage, inhibiting
the synthesis of key amino acids.

METHOD OF APPLICATION AND RATES: Broadcast and spot spray applications at 1/4 to 4 ounces of
formulated product per acre. Ground and aerial application. Do not apply more than 4 ounces/acre/
year.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Timing is dependent on the target plant; however, application may be
made at any time the ground is not frozen. As metsulfuron-methyl must move to the root zone to be
effective for pre-emergent control, adequate soil moisture is necessary.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

RESTRICTIONS/WARNINGS/LIMITATIONS: Do not enter or allow others to enter the treated area until
sprays have dried. Do not apply through any type of irrigation system. Do not apply directly to water
or areas where surface water is present, or to intertidal areas below the mean high water mark. Do
not apply to irrigation banks or other ditch banks. Do not use on lawns. Do not use on walks,
driveways, tennis courts, or other impermeable areas. Do not apply to frozen ground. Treated soil
should remain undisturbed. Grazing and cut forage restrictions of 3 days post-application at rates of
1-2/3 to 3-1/3 ounces per acre. This herbicide is injurious to plants at extremely low concentrations.
Non-target plants may be adversely affected from drift and run-off. Not for use in California.

ENVIRONMENTAL EFFECTS/FATE

SOIL:

RESIDUAL SoOIL ACTIVITY: The half-life of metsulfuron-methyl is 120 days.
ADSORPTION: The K(oc) of metsulfuron-methyl is 35.

PERSISTENCE AND AGENTS OF DEGRADATION: Metsulfuron-methyl is persistent with no major
(>10%) degradates.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS:
Metsulfuron-methyl degrades to nonphytotoxic, low-molecular-weight compounds.



WATER:
SOLUBILITY: 2790 mg/l in water (pH 7).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Metsulfuron-methyl is
moderately persistent and highly mobile and has potential to enter surface waters from runoff. The
very low application rate and microbial breakdown suggest that metsulfuron-methyl has little potential
to enter or ground water.

AIR:
VOLATILIZATION: Nonvolatile
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcCoOLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcCUTE CONTACT TOXICITY: LDsq (honey bee contact) >  ug/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) >150 mg/|

ACUTE ToXICITY: LCsq (bluegill sunfish 96-hour) >150 mg/I
OVERALL ToxiciTy: Practically Non-Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE TOXICITY: LCsq (Daphnia magna 48-hour) >150 mg/|
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: ECso (Eastern oyster larvae 48-hour)

ACUTE TOXICITY: LCsq (sheepshead minnow 96-hour)
OVERALL ToxicITy: Practically Non-Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL TOXICITY: LDsq (bobwhite quail)
AVIAN ACUTE ORAL TOXICITY: LDso (mallard duck) >2510 mg/kg

AVIAN SUBACUTE DIETARY ToXICITY: LCsq (bobwhite quail) >5620 mg/kg



AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >5620 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) >5000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic

BlioACCUMULATION POTENTIAL: No Potential

THREATENED AND ENDANGERED SPECIES: Federally listed plants may be adversely affected if the
product is applied directly to the plants.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) >5000 mg/kg
AcCUTE DERMAL ToXICITY: LDsq (rabbit) >5000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Mild Irritant
PRIMARY EYE IRRITATION: Rabbit — Moderate Irritant

ACUTE INHALATION: LCs (rat) >5.3 mg/l

OVERALL ToxiciTy: Category Ill — Caution

CHRONIC TOXICITY:
CARCINOGENICITY: No effects reported.
DEVELOPMENTAL/REPRODUCTIVE: No effects reported.
MUTAGENICITY: Not a mutagenic.

HAZARD: The end-use product label for Escort” carries the Caution signal word due to eye irritation.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):
REPORTED EFFECTS: None.
CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.



POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None reported..

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Mild, temporary skin and eye
irritation.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

METSULFURON-METHYL - CAUTION - CAUSES EYE IRRITATION

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, and shoes plus socks.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):

EYES: Flush eyes with water; call physician if irritation persists.

SKIN: Wash all exposed areas with soap and water; call physician if irritation persists.

INGESTION: No specific intervention is indicated as compound is not likely to be hazardous by
ingestion. Consult a physician if necessary.

INHALATION: Remove to fresh air.

HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food, or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act



formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCs — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDs, — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence — tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Mg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Du Pont Agricultural Products, Escort”, Oust”, Telar” Herbicides, Product Information Bulletin, H-66607,
June 1996

Du Pont Agricultural Products, Noxious/Selective Weed Control, Escort™ and Telar” Herbicides, Product
Information Bulletin, H-87254, January 2000

Du Pont Agricultural Products, Escort” DF Herbicide, Specimen Product Label, H-63665, February 2,
1999

Du Pont Agricultural Products, Escort” DF Herbicide, Material Safety Data Sheet MO000027, December
19, 1997

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999



Extension Toxicology Network, Pesticide Information Profile, Metsulfuron-Methyl, Revised October 1996
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Spray Drift Task Force, A  Summary of Ground  Application  Studies, 1997
http://www.aqgdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, Metsulfuron methyl, November 1995
http://www.infoventures.com/e-hlth/pestcide/pest-fac.html

X. Toxicity CATEGORY TABLES

TABLE I: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word o .
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mgll)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
1 CAUTION >500-5000 >2000-20.000  >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\Y] NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.



TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals Avian Avian Fish or Aquatic
Acute Oral LDsg Acute Oral LDsp Acute Dietary LCsp Invertebrates
mg/kg) (mg/kg) (mg/kg) Acute Concentration LCs

(mgl)

Very Highly <10 <10 <50 <0.1

Toxic

Highly Toxic 10-50 10-50 50-500 01-1

Moderately 51-500 51-500 501-1,000 >1-10

Toxic

Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100

Practically >2.000 >2,000 >5,000 >100

Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.

Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Oryzalin

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: oryzalin

CHEMICAL NAME: 3,5-dinitro-N4,N4-dipropylsulfanilamide

CAS No. 019044-88-3
CHEMICAL TYPE: 2,6-dinitroanline
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: "General Use.”

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the oryzalin formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.
The contents of the oryzalin formulation is listed below:
Surflan Herbicide (both formulations)
Oryzalin 40.4%

Inert 59.6%



RESIDUE ANALYTICAL METHODS: Pesticide Analytical Method Volume | FDA Multiresidue Protocols D
and E.

IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Oryzalin is registered for
commercial and non-commercial application to established lawns, ornamental/shade trees,
nonagricultural rights-of-way, power stations, and industrial and paved areas.

OPERATIONAL DETAILS:

TARGET PLANTS: Oryzalin is a non-selective, post-emergent herbicide for control of annual grasses,
broadleaf weeds, herbaceous plants, woody shrubs and vines.

MODE OF ACTION: Oryzalin inhibits cell division.
METHOD OF APPLICATION: Oryzalin is applied at an application rate of 0.75 to 6.0 pounds per acre
depending on use, formulation and application method.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Oryzalin is a post-emergence herbicide and is applied anytime after
emergence of target plants.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Aerial application is not allowed (see below).

RESTRICTIONS/WARNINGS: Oryzalin is NOT registered for use on residential lawns. Aerial
application is RESTRICTED throughout the U.S., except for agricultural use in California. This
herbicide is TOXIC to fish. DO NOT graze or feed forage to livestock in treated areas.

lll. ENVIRONMENTAL EFFECTS/FATE

SolIL:
RESIDUAL SoIL ACTIVITY: The half-life of oryzalin is 20 days.
ADSORPTION: The K(oc) of oryzalin is 75.
PERSISTENCE AND AGENTS OF DEGRADATION: Degradates of oryzalin have not been monitored.
METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: The
manufacturer has not conducted environmental toxicity studies with the degradates of this product.
WATER:
SOLUBILITY: 2.5 mg/kg at 25 C.
POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: The product has low potential to
leach into surface and ground water.
AIR:

VOLATILIZATION: Oryzalin is not volatile.



POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Nitrogen oxides and
other toxic gasses may be formed.

V. EcoLOGICAL ToxXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

ACUTE CONTACT TOXICITY: LDsp (honey bee  ho ) >11 pg/bee

OVERALL ToxicITy: Practically Non-Toxic

PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCxq (rainbow trout 96-hour) 3.26 mg/I

ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 2.88 mg/l
OVERALL ToxICITY: Moderately Toxic

AQUATIC INVERTEBRATES:
ACUTE ToXICITY: LCsq (Daphnia Magna 48-hour) 1.4 mg/l

OVERALL ToxicITY: Moderately Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES: Studies not required by EPA. EPA calculates
toxicity will be similar to freshwater invertebrates.

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToXICITY: LDso (bobwhite quail) 506.7 mg/kg
AVIAN DIETARY ToxICITY: LCso (mallard duck) >5000 mg/kg

SMALL MAMMAL ACUTE ORAL TOXICITY: LDsg >10,000 mg/kg

OVERALL ToxiciTy: Slightly to Practically Non-Toxic

BIOACCUMULATION POTENTIAL: LOw POTENTIAL

THREATENED AND ENDANGERED SPECIES: Federally listed aquatic organisms may be at risk in
shallow water adjacent to treated areas. In addition, oryzalin may adversely affect federally listed plants.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL ToxICITY: LDsq (rat) >10,000 mg/kg
ACUTE DERMAL ToxICITY: LDsq (rabbit) >2000 mg/kg

PRIMARY SKIN IRRITATION: No information available



PRIMARY EYE IRRITATION: Rabbit — Slightly Irritating

ACUTE INHALATION: LCsq (rat 4-hour) >3.17 mg/l.

OVERALL ToxicITy: Category Il — Caution — Slightly Toxic

CHRONIC TOXICITY:

CARCINOGENICITY: Classified by EPA as a Group C possible human carcinogen based on
mammary gland tumors.

DEVELOPMENTAL: Reduced maternal and fetal body weight and increased runts and bone
development effects at high dose levels.

REPRODUCTIVE: Increase in liver and kidney weights and decreased food consumption and body
weight gain at high dose levels.

MUTAGENICITY: No adverse effects.

HAZARD: Sufficient cancer risk is present to require PPE in all application methods, and extended
reentry intervals.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):

REPORTED EFFECTS: None reported.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: Repeated excessive ingestion of propylene glycol may cause central
nervous System effects.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Temporary eye irritation.
Prolonged or repeated exposure may cause allergic skin reactions.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

HEALTH RISK MANAGEMENT PROCEDURES: See Section VII.



VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

ORYZALIN - CAUTION - AVOID CONTACT WITH EYES SKIN AND CLOTHING. HARMFUL IF
SWALLOWED, INHALE, OR ABSORBED THROUGH THE SKIN

PROTECTIVE PRECAUTIONS FOR WORKERS: Wear eye protection. Wear long-sleeved shirt, long
pants, shoes and socks, and waterproof gloves.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):

EYES: Flush eyes with water; call physician.

SKIN: Wash all exposed areas with soap and water. Wash all contaminated clothing prior to reuse.
Call a physician if irritation develops.

INGESTION: Do not induce vomiting. Call a physician or Poison Control Center. If available,
administer activated charcoal (6-8 heaping teaspoonfuls) with a large quantity of water. Do not give
by mouth to an unconscious person. Immediately transport to a medical care facility.

INHALATION: Remove individual to fresh air. If breathing difficulty occurs, provide CPR assistance
and seek immediate medical attention.

HANDLING, STORAGE AND DISPOSAL: Keep dry (below 120° F) and store away from food, feed, or
other material to be used or consumed by humans or animals. Do not contaminate water. Dispose of
only in accordance with local, state and federal regulations.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Large spills should be reported to CHEMTREC (800-424-9300) for assistance.
Prevent runoff. Do not contaminate water, food, or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer



K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence — tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Mg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Dow AgroSciences, Surflan” A.S. Herbicide, Specimen Product Label, Label Code: D02-045-015,
February 22, 1999

Dow AgroSciences, Surflan” A.S. Herbicide, Material Safety Data Sheet, MSDS: 003738, January 1,
1998

Dow AgroSciences, Surflan” A.S. Specialty Herbicide, Specimen Product Label, Label Code: D02-083-
012, February 22, 1999

Dow AgroSciences, Surflan” A.S. Specialty Herbicide, Material Safety Data Sheet, MSDS: 003738,
January 1, 1998

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Pesticide Information Profile, Oryzalin, June 1996
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm




Spray  Drift  Task

Force, A

Summary

http://www.agdrift.com/publications/Body.htm

of

Ground

Application

Studies,

1997

USEPA, Office of Pesticide Programs, Reregistration Eligibility Decision, Oryzalin, EPA-738-R-94-016,
September 1994 http://www.epa.gov/oppsrrd1/REDs/

USEPA, Office of Pesticide Programs, R.E.D. Facts, Oryzalin, EPA-738-F-94-012, September 1994
http://www.epa.gov/oppsrrd1/REDs/

X. ToxiciTy CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word o .
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (Mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
I WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
IV NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.



TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals (Acute Avian (Acute Avian LCso Fish or Aquatic
Oral LDso mg/kg) Oral LDso mg/kg)  (mg/kg) Invertebrates LCso (mg/l)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.

Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Paclobutrazol

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

ComMMON NAME: paclobutrazol

CHEMICAL NAME: (R*,R*)-(%)-B-[(4-chlorophenyl)methyl]-a-(1,1-dimethylethyl)-
1H-1,2,4-triazole-1-ethanol

CAS No. 76738-62-2
CHEMICAL TYPE: Information not available.

PESTICIDE CLASSIFICATION. Plant Growth Regulator
REGISTERED USE STATUS:. “General Use.”

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the paclobutrazol formulations are not classified by the USEPA as inert
ingredients of toxicological concerns to humans or the environment.

The contents of the paclobutrazol formulation is listed below:
Profile” 2SC Tree Growth Regulator

Paclobutrazol 21.8%
Inert 78.2%

RESIDUE ANALYTICAL METHODS: Information not available.



IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Paclobutrazol is registered for
the reduction of terminal growth and pruning volume in trees not used for food production on sites such
as utility rights-of-way, urban environments, and residential and non-crop areas.

OPERATIONAL DETAILS:

TARGET PLANTS: Paclobutrazol is a non-selective, post-emergent herbicide for control of annual
grasses, broadleaf weeds, herbaceous plants, woody shrubs and vines.

MODE OF ACTION: Paclobutrazol is a xylem plant growth regulator that slows vegetative growth by
inhibiting gibberellin biosynthesis.

METHOD OF APPLICATION: Paclobutrazol (as Profile") is applied as a basal soil drench or by soil
injection.
SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Paclobutrazol is a post-emergence growth regulator and is applied
anytime after emergence of target plants. Effects may not be noticeable for up to eighteen months.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions.

RESTRICTIONS/WARNINGS: Do not apply this product through any type of irrigation system.

lll. ENVIRONMENTAL EFFECTS/FATE

SolL:
RESIDUAL SoIL ACTIVITY: The half-life of paclobutrazol is 200 days, depending on soil type.
ADSORPTION: The K(oc) of paclobutrazol is 400.
PERSISTENCE AND AGENTS OF DEGRADATION: Information not available.
METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS:
Information not available.

WATER:
SOLUBILITY: 35 mg/lat 25 C
POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: The product has high potential to
leach into surface and ground water.

AIR:
VOLATILIZATION: Paclobutrazol is slightly volatile.

POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Information not
available.



V. EcoLoGICAL ToxICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToXICITY: LDso (honey bee contact) >100 pg/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will slow the growth of target and non-target trees.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 27.8 mg/I
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 23.6 mg/l

OVERALL ToxiciTy: Slightly Toxic

AQUATIC INVERTEBRATES:

AcCUTE ToXICITY: LCso (Daphnia Magna 48-hour) 33.2 mg/l
OVERALL ToxiciTy: Slightly Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES: Studies not required by EPA. EPA calculates
toxicity will be similar to freshwater invertebrates.

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToXICITY: LDsgy (mallard duck) 7913 mg/kg
AVIAN DIETARY ToXICITY: LCso (mallard duck) >20,000 mg/kg
AVIAN DIETARY ToxICITY: LCsq (bobwhite quail) >5000 mg/kg

SMALL MAMMAL ACUTE ORAL TOXICITY: LDsy, >2140 mg/kg

OVERALL ToxicITy: Practically Non-Toxic

BIOACCUMULATION POTENTIAL: LOW POTENTIAL

THREATENED AND ENDANGERED SPECIES: Due to the low toxicity and method of application,
paclobutrazol is not expected to cause adverse effects to federally listed species.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsg (rat, female) 1330 mg/kg
ACUTE DERMAL TOXICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Slightly irritating

PRIMARY EYE IRRITATION: Rabbit - Moderately irritating



ACUTE INHALATION: LCs (rat 4-hour) >250 mg/I.

OVERALL ToxIcITy: Category Il — Caution — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: No adverse effects.
DEVELOPMENTAL: Caused birth defects in lab animals at doses toxic to the mother.
REPRODUCTIVE: No adverse effects.
MUTAGENICITY: No adverse effects.

HAZARD: Harmful if swallowed or absorbed through the skin.

VI. HUMAN HEALTH EFFECTS

ACUTE ToxICITY (POISONING):

REPORTED EFFECTS: None reported.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE

FORMULATED PRODUCTS: Repeated excessive ingestion of propylene glycol may cause central
nervous system effects. Commercial bentonite may contain silica gel, which is listed as a potential
carcinogen by IARC.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Temporary eye irritation.
Prolonged or repeated exposure may cause allergic skin reactions and lung effects.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

HEALTH RISK MANAGEMENT PROCEDURES: See Section VII.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

Paclobutrazol - CAUTION — AVOID CONTACT WITH EYES SKIN AND CLOTHING.
HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH THE SKIN



PROTECTIVE PRECAUTIONS FOR WORKERS: Wear eye protection. Wear long-sleeved shirt, long
pants, shoes, socks, and waterproof gloves.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):

EYES: Flush eyes with water; call physician.

SKIN: Wash all exposed areas in flowing water or shower. Wash all contaminated clothing prior to
reuse. Call a physician if irritation develops.

INGESTION: Do not induce vomiting. Call a physician or Poison Control Center. Immediately
transport to a medical care facility.

INHALATION: Remove individual to fresh air. If breathing difficulty occurs, provide CPR assistance
and seek immediate medical attention.

HANDLING, STORAGE AND DISPOSAL: Keep dry (below 120° F) and store away from food, feed or
other material to be used or consumed by humans or animals. Do not contaminate water. Dispose of
only in accordance with local, state and federal regulations.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Large spills should be reported to CHEMTREC (800-424-9300) for assistance.
Prevent runoff. Do not contaminate water, food, or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCs, — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope



mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence — tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Mg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Cornell University, Pesticide Management Program, Chemical Fact Sheet No. 62: Paclobutrazol, August
14,1985
http://pmep.cce.cornell.edu/profiles/index.html

Dow AgroSciences, Profile” 2SC Specialty Growth Regulator, Specimen Product Label, Label Code: D02-
117-007, January 1, 1998

Dow AgroSciences, Profile” 2SC Specialty Growth Regulator, Material Safety Data Sheet, MSDS:
004433, January 1, 1998

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Spray Drift Task Force, A Summary of Ground Application  Studies, 1997
http://www.agdrift.com/publications/Body.htm




X.

ToxiciTy CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral  Acute Dermal  Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
I WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\ NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals (Acute Avian (Acute Avian LCso Fish or Aquatic
Oral LDso mg/kg) Oral LDso mg/kg)  (mg/kg) Invertebrates LCso (mg/l)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Picloram

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

ComMMON NAME: picloram (potassium salt)

CHEMICAL NAME: 2-[4,5-dihydro-4-methyl-4-(1-methylethyl)-5-oxo-1-H-imidazol-2-yl]-3-
pyridinecarboxylic acid

Cas No. 2545-60-0

CHEMICAL TYPE: pyridinecarboxylic acid
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: Restricted Use Pesticide in All States.

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the picloram formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.
The contents of the picloram formulation are listed below:

Tordon" 22K Herbicide

Picloram 28.7 %
Inert 71.3%

RESIDUE ANALYTICAL METHODS: EPA Method 600/4-88-039 515.1; 515.2;555.



IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Picloram is registered for use
in non-crop sites for selective and total plant control. For terrestrial use only.

OPERATIONAL DETAILS:

TARGET PLANTS: Picloram is used for control woody plants on rights-of-ways and for the control of
noxious weeds on rangeland.

MODE OF ACTION: Picloram is absorbed by the leaves, bark and roots, interfering with the plant’s
ability to produce proteins and nucleic acids.

METHOD OF APPLICATION AND RATES: Aerial and ground broadcast, spot, and localized
applications at 1/4 pint to 1 quart per acre, not to exceed 2 quarts/acre/year (Tordon" 22K).

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: For weeds, best results are achieved when the plants are small and
actively growing.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

RESTRICTIONS/WARNINGS/LIMITATIONS: Do not enter the treated area until the spray has dried.

Do not apply through any type of irrigation system. Do not graze or feed forage from treated areas for
2 weeks after treatment. Groundwater advisory. Surface water and drift advisory. Non-target plant
advisory.

[1l. ENVIRONMENTAL EFFECTS/FATE

SOolL:
RESIDUAL SoIL ACTIVITY: The half-life of picloram is 90 days.
ADSORPTION: The K(oc) of picloram is 16.

PERSISTENCE AND AGENTS OF DEGRADATION: Picloram is moderately persistent in the plant and
soils. The primary route of degradation is microbial activity.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS: Breaks
down into carbon dioxide, oxalic acid, 4-amino-2,3,5-trichloropyridine and 4-amino-3,5-dichloro-6-
hydroxypicolinic acid.

WATER:
SOLUBILITY: 200,000 mg/l in water (pH 7 at 25° C).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Picloram is moderately
persistent with a moderate soil adsorption coefficient. There is a very high potential for picloram to
leach into groundwater and a high potential for surface water runoff.

AIR:

VOLATILIZATION: No information.



POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. ECOLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDsq (honey bee contact) >100 ug/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 13 mg/l

ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 24 mg/l
OVERALL ToxiciTy: Slightly Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE TOXICITY: LCsq (Daphnia magna 48-hour) 68.3 mg/l
OVERALL ToxiciTy: Slightly Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE TOXICITY: ECsq (grass shrimp 96-hour) 306 mg/l

ACUTE ToXICITY: ECsq (eastern oyster 96-hour) 18 mg/I
OVERALL ToxiciTy: Slightly Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToxICITY: LDsy (mallard duck) >2250 mg/kg

AVIAN ACUTE ORAL ToxICITY: LDs, (bobwhite quail) >2250 mg/kg

AVIAN SUBACUTE DIETARY ToXICITY: LCs (bobwhite quail) >10,000 mg/kg
AVIAN SUBACUTE DIETARY ToOXICITY: LCso (mallard duck) >10,000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDsq (rat) >5000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic
BlIOACCUMULATION POTENTIAL: Little Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.



V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) >5000 mg/kg
AcCUTE DERMAL ToxICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Non-Irritant
PRIMARY EYE IRRITATION: Rabbit — Moderate Irritant

ACUTE INHALATION: LCs (rat) >8.11 mg/l

OVERALL ToxicITy: Category IIl — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: EPA Group E - No evidence of human carcinogenicity.
DEVELOPMENTAL/REPRODUCTIVE: Body weight gains/losses, abortions, excess salivation.

MUTAGENICITY: No adverse effects.

HAZARD: The end-use product labels for the picloram formulations carry the Caution signal word due to
potential eye irritation.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):

REPORTED EFFECTS: Damage to central nervous system, weakness, diarrhea and weight loss.

CHRONIC TOXICITY:

REPORTED EFFECTS: Liver damage.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: See effects reported under acute toxicity.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: None reported .
HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.



VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

PICLORAM - CAUTION — CAUSES MODERATE EYE IRRITATION.

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):

EYES: Flush eyes with water for 15 minutes. Call physician.

SKIN: Wash all exposed areas with soap and water, call physician if irritation persists.

INGESTION: Call physician. Do not induce vomiting.

INHALATION: Remove to fresh air. Call a physician if breathing difficulty persists.

HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) —the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCs — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects
leach — to dissolve out by the action of water



mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Dow AgroSciences, Tordon" 22K Specialty Herbicide, Specimen Product Label, Label Code: D02-111-
008, February 22, 1999

Dow AgroSciences, Tordon" 22K Specialty Herbicide, Material Safety Data Sheet, MSDS: 000380,
October 6, 1998

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Pesticide Information Profile, Picloram, June 1996
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs: Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Spray Drift Task Force, A Summary of Ground  Application  Studies, 1997
http://www.aqgdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, Picloram, November 1995
http://www.fs.fed.us/foresthealth/pesticide/index.html

USEPA, Office of Pesticide Programs, Reregistration Eligibility Decision, Picloram, EPA-738-R-95-019,
August 1995
http://www.epa.gov/oppsrrd1/REDs/

USEPA, Office of Pesticide Programs, R.E.D. Facts, Picloram, EPA-738-F-95-018, August 1995



http://www.epa.gov/oppsrrd1l/REDs/

X. Toxicity CATEGORY TABLES

TABLE |: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word o .
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
1 CAUTION >500-5000 >2000-20.000  >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
IV NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category

Mammals

Acute Oral LDsg

Avian

Acute Oral LDsg

Avian

Fish or Aquatic
Invertebrates

Acute Dietary LCs

mg/kg) (mg/kg) (mg/kg) Acute Concentration LCso
(mgfl)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Sulfometuron-methyl

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

ComMMON NAME: sulfometuron-methyl
CHEMICAL NAME: {Methyl 2-[[[[(4,6-dimethyl-2-pyrimidinyl)amino]-carbonylJamino]sulfonyl]benzoate}
Cas No. 74222-97-2

CHEMICAL TYPE: sulfonylurea herbicide
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: "General Use."

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the Oust” formulation are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.

The contents of the sulfometuron-methyl formulation are listed below:
Oust”

Sulfometuron-methyl 75 %
Inert 25%



RESIDUE ANALYTICAL METHODS: EPA METHOD 632

IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Sulfometuron-methyl as Oust”
is registered for use in non-agricultural areas as a general weed and brush control herbicide. For
terrestrial use only.

OPERATIONAL DETAILS:

TARGET PLANTS: Sulfometuron-methyl is a selective herbicide primarily for post-emergent control of
annual, biennial, and perennial broadleaf weeds and brush. Oust” does have pre-emergent activity.

MODE OF ACTION: Sulfometuron-methyl enters the plant through the root zone and foliage, inhibiting
the synthesis of key amino acids.

METHOD OF APPLICATION AND RATES: Broadcast and spot spray applications at 1/4 ounce to
8 ounces of formulated product per acre. Ground or aerial (helicopter only) application. Do not apply
more than 8 ounces/acre/year.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Timing is dependent on the target plant. Application may be made at any
time the ground is not frozen. As sulfometuron-methyl must move to the root zone to be effective for
pre-emergent control, adequate soil moisture is necessary.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

RESTRICTIONS/WARNINGS/LIMITATIONS: Do not enter or allow others to enter the treated area until
sprays have dried. Do not apply through any type of irrigation system. Do not apply directly to water
or areas where surface water is present, or to intertidal areas below the mean high water mark. Do
not apply to irrigation banks or other ditch banks. Do not use on lawns. Do not use on walks,
driveways, tennis courts, or other impermeable areas. Do not apply to frozen ground. Treated soil
should remain undisturbed. Grazing and cut forage restrictions of 12 months post-application apply.
This herbicide is injurious to plants at extremely low concentrations. Non-target plants may be
adversely affected from drift and run-off. Not for use in California.

[1l. ENVIRONMENTAL EFFECTS/FATE

SOolL:
RESIDUAL SoIL ACTIVITY: The half-life of sulfometuron-methyl is 20 days.
ADSORPTION: The K(oc) of sulfometuron-methyl is 78.

PERSISTENCE AND AGENTS OF DEGRADATION: Sulfometuron-methyl is slightly persistent with no
major (>10%) degradates.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS:
Sulfometuron-methyl degrades to nonphytotoxic, low-molecular-weight compounds and carbon
dioxide.



WATER:
SOLUBILITY: 244 mg/l in water (pH 7).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Sulfometuron-methyl is slightly
persistent and slightly mobile and has low potential to enter surface waters from runoff. The very low
application rate and microbial breakdown suggest that sulfometuron-methyl has little potential to enter
ground water.

AIR:
VOLATILIZATION: Nonvolatile.
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcCoOLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDsq (honey bee contact) >100 ug/bee

OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) >148 mg/I

ACUTE TOoXICITY: LCsq (bluegill sunfish 96-hour) >150 mg/|
OVERALL ToxiciTy: Practically Non-Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCsq (Daphnia magna 48-hour) >150 mg/I
OVERALL ToxicITy: Practically Non-Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: ECso (Eastern oyster larvae 48-hour)

ACUTE TOXICITY: LCsq (sheepshead minnow 96-hour) >45 mg/l
OVERALL ToxicITy: Practically Non-Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL TOXICITY: LDsq (bobwhite quail) >5000 mg/kg
AVIAN ACUTE ORAL TOXICITY: LDgo (mallard duck) >5000 mg/kg

AVIAN SUBACUTE DIETARY ToXICITY: LCsq (bobwhite quail) >5620 mg/kg



AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >5000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) >5000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic
BIOACCUMULATION POTENTIAL: No Potential

THREATENED AND ENDANGERED SPECIES: Federally listed plants may be adversely affected if the
product is applied directly to the plants.

V. TOXICOLOGICAL DATA

AcCUTE TOXICITY:
ACUTE ORAL TOXICITY: LDs, (rat) >5000 mg/kg
ACUTE DERMAL TOXICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Slight Irritant
PRIMARY EYE IRRITATION: Rabbit — Moderate Irritant

ACUTE INHALATION: LCx (rat) >5.1 mg/I

OVERALL ToxiciTy: Category Ill — Caution

CHRONIC TOXICITY:
CARCINOGENICITY: No effects reported.
DEVELOPMENTAL/REPRODUCTIVE: No effects reported.
MUTAGENICITY: Not a mutagenic.

HAZARD: The end-use product label for Oust” carries the Caution signal word due to eye irritation.

VI. HUMAN HEALTH EFFECTS

ACUTE ToxICITY (POISONING):

REPORTED EFFECTS: Ingestion of large amounts of sulfometuron may cause red cell destruction.

CHRONIC TOXICITY:
RePORTED EFFECTS: Reduced red cell count, increased liver weights, increased while cell count, and
anemia reported in test animals at highest doses.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported and none expected at application rates.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None reported.



HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Mild, temporary skin and eye
irritation.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

SULFOMETURON-METHYL - CAUTION - cAUSES MODERATE EYE IRRITATION

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water; call physician if irritation persists.
SKIN: Wash all exposed areas with soap and water; call physician if irritation persists.
INGESTION: Immediately give 2 glasses of water and induce vomiting. Call a physician.
INHALATION: Remove to fresh air.

HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.
Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food, or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury



IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCs — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to Kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Du Pont Agricultural Products, Escort”, Oust”, Telar” Herbicides, Product Information Bulletin, H-66607,
June 1996

Du Pont Agricultural Products, Oust” Herbicide, Specimen Product Label, H-63401, March 27, 1998

Du Pont Agricultural Products, Oust” Herbicide, Specimen Special Local Need 24© Labeling, H-63740,
July 2, 1999

Du Pont Agricultural Products, Oust” Herbicide, Material Safety Data Sheet MO000028, May 13, 1998

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Pesticide Information Profile, Sulfometuron-methyl, Revised June 1996
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm




Spray Drift Task Force, A Summary of Ground Application  Studies, 1997
http://www.agdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, Metsulfuron methyl, November 1995
http://www.fs.fed.us/foresthealth/pesticide/index.html

X. Toxicity CATEGORY TABLES

TABLE I: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral  Acute Dermal  Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
I WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\ NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals Avian Avian Fish or Aquatic
Acute Oral LDsg Acute Oral LDsg Acute Dietary LCs Invertebrates
mg/kg) (ma/kg) (mg/kg) Acute Concentration LCs

(mgl)

Very Highly <10 <10 <50 <0.1

Toxic

Highly Toxic 10-50 10-50 50-500 01-1

Moderately 51-500 51-500 501-1,000 >1-10

Toxic

Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100

Practically >2.000 >2,000 >5,000 >100

Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.



Tebuthiuron

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

ComMMON NAME: tebuthiuron
CHEMICAL NAME: N-[5-(1,1-dimethylethyl)-1,3,4-thiadiazol-2-yl]-N,N’-dimethylurea
Cas No. 34014-18-1

CHEMICAL TYPE: substituted urea
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: General Use Pesticide. Restricted Use Pesticide in Washington.

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the tebuthiuron formulations are not classified by the USEPA as inert ingredients
of toxicological concerns to humans or the environment.



The contents of the tebuthiuron formulations are listed below:
Spike” 20 P Herbicide

Tebuthiuron 20%
Inert 80 %

Spike"” 80 DF Herbicide

Tebuthiuron 80 %
Inert 20 %

Spike” 80 W Herbicide
Tebuthiuron 80 %
Inert 20 %

RESIDUE ANALYTICAL METHODS: EPA Method 632.

IIl. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Tebuthiuron is registered for
use in non-crop sites for selective and total plant control. For terrestrial use only.

OPERATIONAL DETAILS:

TARGET PLANTS: Tebuthiuron is a pre- and post-emergent total herbicidal control for weeds and
brush.

MODE OF ACTION: Tebuthiuron is absorbed by the roots inhibiting photosynthesis.

METHOD OF APPLICATION AND RATES: Aerial and ground broadcast, spot and localized
applications at 0.2 to 2.5 Ibs./acre.

SPECIAL PRECAUTIONS:
TIMING OF APPLICATION: Just before or during active plant growth.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

RESTRICTIONS/WARNINGS/LIMITATIONS: Do not apply more than 1.25 Ib./acre of any Spike
formulation in areas with less than 20 inches of annual rainfall. Don not apply more than 2.5 Ib./acre
of any Spike formulation in areas with more than 20 inches of annual rainfall. Do not enter the treated
area until the spray has dried. Do not apply through any type of irrigation system. Do not graze or
feed forage from treated areas for 2 weeks after treatment. Groundwater advisory. Do not apply
within areas identified as groundwater protection zones. Surface water and drift advisory. Non-target
plant advisory.



[ll. ENVIRONMENTAL EFFECTS/FATE

SolL:
RESIDUAL SoOIL ACTIVITY: The half-life of tebuthiuron is 360 days.
ADSORPTION: The K(oc) of tebuthiuron is 80.

PERSISTENCE AND AGENTS OF DEGRADATION: Tebuthiuron is highly persistent in the plant and
soils. The primary route of degradation is microbial activity.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS:

Breakdown products are found in very low concentrations and should be relatively non-toxic.
WATER:

SOLUBILITY: 2500 mg/l in water (pH 7 at 25° C).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Tebuthiuron is moderately
persistent with a moderate soil adsorption coefficient. There is a very high potential for tebuthiuron to
leach into groundwater and a high potential for surface water runoff.

AIR:
VOLATILIZATION: 0.27 mPa at 25 C.
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcoLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDsq (honey bee contact) 30 ug/bee

OVERALL ToxiciTy: Slightly Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE ToXICITY: LCsq (rainbow trout 96-hour) 87 mg/

ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 87 mg/l
OVERALL ToxiciTy: Slightly Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCsq (Daphnia magna 48-hour) 225 mg/I

OVERALL ToxicITy: Practically Non-Toxic



AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: ECsg (pink shrimp 96-hour) 48 mg/l
ACUTE ToXICITY: ECs (fiddler crab 96-hour) 320 mg/l

OVERALL ToxiciTy: Slightly Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToxiICITY: LDsy (mallard duck) >2500 mg/kg

AVIAN ACUTE ORAL ToxICITY: LDsq (bobwhite quail) >2500 mg/kg
AVIAN SUBACUTE DIETARY ToOXICITY: LCsq (bobwhite quail) >5000 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >5000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) 644 mg/kg

OVERALL ToxiciTy: Slightly Toxic
BioACCUMULATION POTENTIAL: Little Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.

V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsq (rat) 644 mg/kg
ACUTE DERMAL TOXICITY: LDs, (rabbit) >200 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Slight Irritant
PRIMARY EYE IRRITATION: Rabbit — Slight Irritant
ACUTE INHALATION: LCs (rat) 3.7 mg/I
OVERALL ToxicITy: Category IIl — Slightly Toxic
CHRONIC TOXICITY:
CARCINOGENICITY: EPA Group E - Not classifiable as a human carcinogen.
DEVELOPMENTAL/REPRODUCTIVE: No adverse effects.
MUTAGENICITY: No adverse effects.

HAZARD: The end-use product labels for the tebuthiuron formulations carry the Caution signal word due
to potential eye skin and inhalation hazards.



VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):

REPORTED EFFECTS: Eye irritation, skin irritation, nausea, vomiting, dizziness, sweating, headache
and sore throat have been reported.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: See effects reported under acute toxicity.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Both Spike 20P and 80W contain
kaolin. Kaolin, or crystalline silica, is listed as a carcinogen.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

TEBUTHIURON - CAUTION — CAUSES EYE IRRITATION. HARMFUL IF SWALLOWED, INHALED, OR
ABSORBED THROUGH THE SKIN.

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear long-sleeved
shirt and long pants, shoes plus socks.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water for 15 minutes. Call physician.
SKIN: Wash all exposed areas with soap and water, call physician if irritation persists.
INGESTION: Call physician. Do not induce vomiting.
INHALATION: Remove to fresh air. Call a physician if breathing difficulty persists.
HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.

Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food, or feed by storage or disposal.



VIII. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures



IX. INFORMATION SOURCES

Dow AgroSciences, Tordon" 22K Specialty Herbicide, Specimen Product Label, Label Code: D02-111-
008, February 22, 1999

Dow AgroSciences, Tordon" 22K Specialty Herbicide, Material Safety Data Sheet, MSDS: 000380,
October 6, 1998

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Pesticide Information Profile, Tebuthiuron, June 1996
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Spray Drift Task Force, A  Summary of Ground  Application  Studies, 1997
http://www.aqgdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, Tebuthiuron, November 1995
http://www.fs.fed.us/foresthealth/pesticide/index.html

USEPA, Office of Pesticide Programs, Reregistration Eligibility Decision, Tebuthiuron, EPA-738-R-95-
019, August 1995 http://www.epa.gov/oppsrrd1/REDs/

USEPA, Office of Pesticide Programs, R.E.D. Facts, Tebuthiuron, EPA-738-F-95-018, August 1995
http://www.epa.gov/oppsrrd1/REDs/




X. Toxicity CATEGORY TABLES

TABLE I: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word o .
Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mgll)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
1 CAUTION >500-5000 >2000-20.000  >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
\Y] NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.

TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category

Mammals

Acute Oral LDsg

Avian

Acute Oral LDsg

Avian

Fish or Aquatic
Invertebrates

Acute Dietary LCs

mg/kg) (mg/kg) (mg/kg) Acute Concentration LCso
(mgfl)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.



Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.
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Triclopyr

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: triclopyr
CHEMICAL NAME: [((3,5,6-trichloro-2-pyridinyl)oxy)acetic acid)]

Cas No. 55335-06-3
Of the parent chemical, two sibling forms are used in herbicide formulations:
Triclopyr butoxyethyl ester (BEE), Cas No. 64700-56-7, and

Triclopyr triethylamine salt (TEA), Cas No. 57213-69-1

CHEMICAL TYPE: pyridinyloxyacetic acids
PESTICIDE CLASSIFICATION: herbicide
REGISTERED USE STATUS: "General Use Pesticide."

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the triclopyr formulations are not classified by the USEPA as inert ingredients of
toxicological concerns to humans or the environment.



The contents of the triclopyr formulations are listed below:
Forestry Garlon” 4 Herbicide

Triclopyr (BEE) 61.6 %
Inert 38.4 %

Garlon © 3A Herbicide

Triclopyr (TEA) 44.4 %
Inert 55.6 %

Garlon” 4 Herbicide

Triclopyr (BEE) 61.6 %
Inert 38.4 %

Pathfinder” Il Herbicide

Triclopyr (BEE) 13.6 %
Inert 86.4 %

RESIDUE ANALYTICAL METHODS: EPA Method 632.

[I. HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Triclopyr is registered for use
in non-crop sites for selective control of woody plants and weeds. For terrestrial use only.
OPERATIONAL DETAILS:
TARGET PLANTS: Triclopyr is used to control woody plants and weeds.
MODE OF ACTION: Triclopyr is absorbed by the leaves, bark, and roots, disturbing plant growth.
METHOD OF APPLICATION AND RATES: Aerial (helicopter only) and ground broadcast, spot, and
localized applications at 0.2 to 2.5 Ibs./acre.
SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Apply foliar treatment anytime plant is growing. Bark treatments can be
applied any time. Dormant stem applications are made when the plant is dormant.

DRIFT CONTROL: Care should be exercised not to overspray or apply the herbicide to adjacent non-
target areas. Drift control is achieved by observing weather conditions and following label and
sprayer instructions. Spray droplet size should be 150 microns or larger.

RESTRICTIONS/WARNINGS/LIMITATIONS: Do not apply through any type of irrigation system. Non-
target plant advisory. Grazing, haying, and slaughter restrictions (see individual labels).



[ll. ENVIRONMENTAL EFFECTS/FATE

SolL:
RESIDUAL SOIL ACTIVITY: The half-life of triclopyr (BEE) and (TEA) is 46 days.
ADSORPTION: The K(oc) of triclopyr (BEE) is 780. The K(oc) of triclopyr (TEA) is 20.

PERSISTENCE AND AGENTS OF DEGRADATION: Triclopyr (BEE) and (TEA) are moderately
persistent in the plant and soils. The primary route of degradation is microbial activity.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS:
Breakdown products are found in very low concentrations and should be relatively non-toxic.
WATER:

SOLUBILITY: Triclopyr (BEE) 23 mg/l in water (pH 7 at 25° C). Triclopyr (TEA) 2,100,000 mg/l in
water (pH 7 at 25° C).

POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Triclopyr (BEE) has a low
potential to leach into groundwater and a moderate potential for surface water runoff. Triclopyr (TEA)
has a very high potential to leach into groundwater and a low potential for surface water runoff.

AIR:
VOLATILIZATION: Not determined.
POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Not known.

V. EcCoOLOGICAL ToXICITY EFFECTS ON NON-TARGET SPECIES

FOR TRICLOPYR (BEE)

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDsq (honey bee contact) >100 ug/bee
OVERALL ToxicITy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCxq (rainbow trout 96-hour) 0.65 mg/I
ACUTE TOoXICITY: LCsq (bluegill sunfish 96-hour) 0.36 mg/I

ACUTE ToXICITY: LCso (coho salmon 96-hour) 0.45 mg/I

OVERALL ToxiciTy: Highly Toxic

AQUATIC FRESHWATER INVERTEBRATES:

ACUTE ToXICITY: LCso (Daphnia magna 48-hour) 1.7 mgl/l



OVERALL ToxICITY: Moderately Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: ECsq (grass shrimp 96-hour) 1.7 mg/l
ACUTE ToXICITY: ECsq (eastern oyster 96-hour) 0.32 mg/l

ACUTE TOXICITY: ECsq (tidewater silverside 96-hour) 0.45 mg/l
OVERALL ToxiciTy: Highly Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToxICITY: LDsq (bobwhite quail) 8490 mg/kg
AVIAN SUBACUTE DIETARY ToOXICITY: LCsq (bobwhite quail) >5000 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >5000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) 644 mg/kg

OVERALL ToxicITy: Practically Non-Toxic
BIOACCUMULATION POTENTIAL: Little Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants,
invertebrates and vertebrates may be adversely affected if the product is applied directly to the plants or
animals, or indirectly, as the result of drift or leaching.

FOR TRICLOPYR (TEA)

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDsq (honey bee contact) >100 ug/bee
OVERALL ToxicITy: Practically Non-Toxic

PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 240 mg/I
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) 471 mg/l

OVERALL ToxicITy: Practically Non-Toxic
AQUATIC FRESHWATER INVERTEBRATES:

ACUTE TOXICITY: LCsq (Daphnia magna 48-hour) 1496 mg/l

OVERALL ToxicITy: Practically Non-Toxic
AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE ToXICITY: ECsq (grass shrimp 96-hour) 58 mg/l



ACUTE ToXICITY: ECs (fiddler crab 96-hour) >1000 mg/l

ACUTE ToXICITY: ECsg (eastern oyster 96-hour) >56 mg/l
OVERALL ToxicITy: Slightly Toxic

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToxICITY: LDsy (mallard duck) 2055 mg/kg
AVIAN SUBACUTE DIETARY ToXxICITY: LCso (bobwhite quail) 11,622 mg/kg
AVIAN SUBACUTE DIETARY ToXICITY: LCso (mallard duck) >10,000 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) 644 mg/kg

OVERALL ToxiciTy: Slightly Toxic
BioACCUMULATION POTENTIAL: Little Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.

V. TOXICOLOGICAL DATA

FOR TRICLOPYR (BEE)

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDs, (rat) 803 mg/kg
ACUTE DERMAL TOXICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Non-Irritant
PRIMARY EYE IRRITATION: Rabbit — Slight Irritant

ACUTE INHALATION: LCx (rat) >4.8 mg/l

OVERALL ToxicITy: Category Il — Slightly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: EPA Group D - Not classifiable as a human carcinogen.
DEVELOPMENTAL/REPRODUCTIVE: Positive for adverse developmental and reproductive effects.
MUTAGENICITY: No adverse effects.

HAZARD: The end-use product labels for the triclopyr (BEE) formulations carry the Caution signal word
due to potential eye, skin, ingestion, and inhalation hazards.

FOR TRICLOPYR (TEA)

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDs, (rat) 1847 mg/kg



ACUTE DERMAL TOXICITY: LDsq (rabbit) >2000 mg/kg
PRIMARY SKIN IRRITATION: Rabbit - Non-Irritant
PRIMARY EYE IRRITATION: Rabbit — Corrosive

ACUTE INHALATION: LCx (rat) >2.6 mg/l

OVERALL ToxiciTy: Category | — Highly Toxic

CHRONIC TOXICITY:
CARCINOGENICITY: EPA Group D - Not classifiable as a human carcinogen.
DEVELOPMENTAL/REPRODUCTIVE: EPA Group D - Not classifiable as a human carcinogen.

MUTAGENICITY: No adverse effects.

HAZARD: The end-use product labels for the triclopyr (TEA) formulations carry the Danger signal word
due to corrosive potential to the eye.

VI. HUMAN HEALTH EFFECTS

ACUTE TOXICITY (POISONING):

REPORTED EFFECTS: Eye irritation and skin irritation.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: See effects reported under acute toxicity.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: None..

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: Triclopyr (TEA) is a severe eye
irritant.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.



VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

TRICLOPYR (BEE) - CAUTION — HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH
THE SKIN.

TRICLOPYR (TEA) - DANGER — CORROSIVE. CAUSES IRREVERSIBLE EYE DAMAGE. HARMFUL IF
SWALLOWED, INHALED, OR ABSORBED THROUGH THE SKIN. PROLONGED OR REPEATED CONTACT WITH THIS
HERBICIDE MAY CAUSE ALLERGIC SKIN REACTIONS

PROTECTIVE PRECAUTIONS FOR WORKERS: Applicators and other handlers must wear protective
eyewear (TEA only), and, long-sleeved shirt and long pants, shoes and socks.
MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water for 15 minutes. Call physician.
SKIN: Wash all exposed areas with soap and water; call physician if irritation persists.
INGESTION: Call physician. Do not induce vomiting.
INHALATION: Remove to fresh air. Call a physician if breathing difficulty persists.
HANDLING, STORAGE AND DISPOSAL: Store at room temperature or cooler. Do not reuse container.

Rinse container and dispose accordingly.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Do not contaminate water, food or feed by storage or disposal.

VIIl. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) —the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil



LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures

IX. INFORMATION SOURCES

Dow AgroSciences, Forestry Garlon™ 4 Specialty Herbicide, Specimen Product Label, Label Code: D02-
100-003, January 1, 1998

Dow AgroSciences, Forestry Garlon” 4 Specialty Herbicide, Material Safety Data Sheet, MSDS: 004788,
September 9, 1999

Dow AgroSciences, Garlon” 3A Specialty Herbicide, Specimen Product Label, Label Code: D02-101-025,
January 1, 1998

Dow AgroSciences, Garlon” 3A Specialty Herbicide, Material Safety Data Sheet, MSDS: 004422,
September 9, 1999

Dow AgroSciences, Garlon” 4 Specialty Herbicide, Specimen Product Label, Label Code: D02-102-023,
January 1, 1998

Dow AgroSciences, Garlon" 4 Specialty Herbicide, Material Safety Data Sheet, MSDS: 004788,
September 9, 1999

Dow AgroSciences, Pathfinder” Il Specialty Herbicide, Specimen Product Label, Label Code: D02-104-
007, November 22, 1999



Dow AgroSciences, Pathfinder” Il Specialty Herbicide, Material Safety Data Sheet, MSDS: 004778,
December 9, 1999

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality, EPRI
Final Report TR-113160, 1999

Extension Toxicology Network, Pesticide Information Profile, Triclopyr, June 1996
http://ace.orst.edu/info/extoxnet/pips/ghindex.html

Extension Toxicology Network, Toxicology Information Briefs:  Bioaccumulation, Revised 1993,
http://ace.orst.edu/info/extoxnet/tibs/bioaccum.htm

Spray Drift Task Force, A Summary of Ground Application  Studies, 1997
http://www.agdrift.com/publications/Body.htm

USDA Forest Service, Pesticide Fact Sheet, Triclopyr, November 1995
http://www.fs.fed.us/foresthealth/pesticide/index.html

USEPA, Office of Pesticide Programs, Reregistration Eligibility Decision, Triclopyr, EPA-738-R-98-011,
October 1998 http://www.epa.gov/oppsrrd1/REDs/

USEPA, Office of Pesticide Programs, R.E.D. Facts, Triclopyr, EPA-738-F-98-007, October 1998
http://www.epa.gov/oppsrrd1/REDs/

X. Toxicity CATEGORY TABLES

TABLE I: HUMAN HAZARDS

Category Signal Route of Administration Hazard
Word
Acute Oral  Acute Dermal  Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mgll)
I DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
Il WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
Il CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation  irritation at 72
Toxic) reversible within hours
7 days
v NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.



TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals Avian Avian Fish or Aquatic
Acute Oral LDsg Acute Oral LDsp Acute Dietary LCsp Invertebrates
mg/kg) (mg/kg) (mg/kg) Acute Concentration LCs

(mgl)

Very Highly <10 <10 <50 <0.1

Toxic

Highly Toxic 10-50 10-50 50-500 01-1

Moderately 51-500 51-500 501-1,000 >1-10

Toxic

Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100

Practically >2.000 >2,000 >5,000 >100

Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.

Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.
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Trinexapac-ethyl|

HERBICIDE FACT SHEET

U.S. DEPARTMENT OF ENERGY
BONNEVILLE POWER ADMINISTRATION

This fact sheet is one of a series issued by the Bonneville Power Administration for their workers and the
general public. It provides information on forest and land management uses, environmental and human
health effects, and safety precautions. A list of definitions is included in Section VIII of this fact sheet.

|. BASIC INFORMATION

CoMMON NAME: trinexapac-ethyl

CHEMICAL NAME: 4-(cyclopropyl-a-hydroxymethylene)-3,5-dioxo-cyclohexanecarboxylic acid
ethylester

CAS No. 95266-40-3
CHEMICAL TYPE. Cyclopropyl Derivative of Cyclohexenone
PESTICIDE CLASSIFICATION. Plant Growth Retardant

REGISTERED USE STATUS: "General Use.”

FORMULATIONS: Commercial herbicide products generally contain one or more ingredients. An inert
ingredient is anything added to the product other than an active ingredient. Because of concern for
human health and the environment, EPA announced its policy on toxic inert ingredients in the Federal
Register on April 22, 1987 (52FR13305). This policy focuses on the regulation of inert ingredients.
EPA’s strategy for implementing this policy included the development of four lists of inerts, based on
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inerts/high
priority for testing were placed on List 2. Inerts of unknown toxicity were placed on List 3, and inerts of
minimal concern were placed on List 4.

The inert ingredients of the trinexapac-ethyl formulations are not classified by the USEPA as inert
ingredients of toxicological concerns to humans or the environment.

The contents of the two trinexapac-ethyl formulations are listed below:

Primo WSB"”  Trinexapac-ethyl 25%
Inert 75%
Primo Liquid” Trinexapac-ethyl 12%
Inert 88%

RESIDUE ANALYTICAL METHODS: Information not available.



HERBICIDE USES

REGISTERED FORESTRY, RANGELAND AND RIGHT-OF-WAY USES: Registered as a growth
retardant for grasses.

OPERATIONAL DETAILS:

TARGET PLANTS: Trinexapac-ethyl is used to regulate the growth of many types of grasses.
MODE OF ACTION: Foliar uptake reduces cell growth.

METHOD OF APPLICATION: Low-pressure sprayers at various application rates (see label). Do not
apply through any type of irrigation system.

SPECIAL PRECAUTIONS:

TIMING OF APPLICATION: Various (see label), however, as trinexapac-ethyl is a foliar growth
retardant, it must be applied to emerged plants to be effective.

DRIFT CONTROL: Trinexapac-ethyl is applied mixed with water/surfactant. Care should be
exercised not to overspray or apply the herbicide to adjacent non-target areas.

RESTRICTIONS/WARNINGS/LIMITATIONS: Do not apply through any type of irrigation system. Do not
graze area or feed forage after application.

ENVIRONMENTAL EFFECTS/FATE

SolL:

RESIDUAL SolL AcTIvITY: Information not available.
ADSORPTION: Information not available.
PERSISTENCE AND AGENTS OF DEGRADATION: Information not available.

METABOLITES/DEGRADATION PRODUCTS AND POTENTIAL ENVIRONMENTAL EFFECTS:
Information not available.

WATER:

SOLUBILITY: 2.11 mg/l at 20° C.
POTENTIAL FOR LEACHING INTO SURFACE AND GROUND WATER: Information not available.

AIR:

VOLATILIZATION: 0.003 Pa at 20° C.

POTENTIAL FOR BYPRODUCTS FROM BURNING OF TREATED VEGETATION: Information not available;
however, Primo Liquid” is a NFPA Class IlIA combustible liquid.



V. EcoLoGICAL ToxICITY EFFECTS ON NON-TARGET SPECIES

MICROORGANISMS:

AcUTE CONTACT ToxICITY: LDs, (honey bee contact) >100 ug/bee

OVERALL ToxiciTy: Practically Non-Toxic
PLANTS: Contact will injure or kill target and non-target plants.

AQUATIC VERTEBRATES:

ACUTE TOXICITY: LCsq (rainbow trout 96-hour) 68 mg/l
ACUTE TOXICITY: LCsq (bluegill sunfish 96-hour) >130 mg/I

OVERALL ToxiciTy: Slightly Toxic

AQUATIC FRESHWATER INVERTEBRATES:

AcCUTE ToXICITY: ECso (Daphnia magna 48-hour) 142.5 mg/|
OVERALL ToxiciTy: Practically Non-Toxic

AQUATIC ESTUARINE/MARINE INVERTEBRATES:

ACUTE TOXICITY: ECsq (grass shrimp 96-hour) No information.

ACUTE ToXICITY: ECsq (eastern oyster 96-hour) No information.
OVERALL TOXICITY:

TERRESTRIAL ANIMALS:

AVIAN ACUTE ORAL ToxICITY: LDsy (mallard duck) >2000 mg/kg

AVIAN ACUTE ORAL ToxICITY: LDs, (bobwhite quail) >2250 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCs, (bobwhite quail) >5620 mg/kg
AVIAN SUBACUTE DIETARY TOXICITY: LCso (mallard duck) >5200 mg/kg

MAMMAL ACUTE ORAL TOXICITY: LDs, (rat) >5000 mg/kg

OVERALL ToxicITy: Practically Non-Toxic
BIOACCUMULATION POTENTIAL: Little Potential

THREATENED AND ENDANGERED SPECIES: Federally listed terrestrial and aquatic plants may be
adversely affected if the product is applied directly to the plants, or indirectly as the result of drift or
leaching.



V. TOXICOLOGICAL DATA

ACUTE TOXICITY:
ACUTE ORAL TOXICITY: LDsg (rat) >5050 mg/kg
ACUTE DERMAL TOXICITY: LDs, (rabbit) >2020 mg/kg
PRIMARY IRRITATION SCORE: Slight
PRIMARY EYE IRRITATION: Moderate
ACUTE INHALATION: LCsy (rat) >2.7 mg/l
OVERALL ToxiciTy: Category Il — Caution — Slightly Toxic  (dry formulations)
OVERALL ToxicITy: Category Il — Warning — Moderately Toxic  (liquid formulations)

CHRONIC TOXICITY:
CARCINOGENICITY: Increase in stomach tumors in male mice at 2000-ppm dose rate.
DEVELOPMENTAL: None observed.
REPRODUCTIVE: None observed.
MUTAGENICITY: None observed.

HAZARD: Based on the results of animal studies, trinexapac-ethyl may cause an increase in
carcinogenicity. Tests on dogs show liver, kidney and brain effects (unspecified) at >5000 ppm doses.

VI. HUMAN HEALTH EFFECTS

ACUTE ToxICITY (POISONING):

REPORTED EFFECTS: None reported.

CHRONIC TOXICITY:

REPORTED EFFECTS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM CONTACTING OR CONSUMING TREATED
VEGETATION, WATER OR ANIMALS: None reported.

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM INERT INGREDIENTS CONTAINED IN THE
FORMULATED PRODUCTS: Slight eye irritation caused by clay binding agents.

HEALTH EFFECTS OF EXPOSURE TO FORMULATED PRODUCTS: There have been no reported
effects on workers manufacturing the products.

HEALTH EFFECTS ASSOCIATED WITH CONTAMINANTS: None reported.

HEALTH EFFECTS ASSOCIATED WITH OTHER FORMULATIONS: None reported.



HEALTH RISk MANAGEMENT PROCEDURES: See Section VII.

VIl. SAFETY PRECAUTIONS

SIGNAL WORD AND DEFINITION:

Dry formulations

TRINEXAPAC-ETHYL - CAUTION - HARMFUL IF ABSORBED THROUGH THE SKIN
OR INHALED. CAUSES MODERATE EYE IRRITATION. AVOID CONTACT WITH EYES, SKIN OR
CLOTHING AND BREATHING DUST OR SPRAY MIST.

Liquid formulations

TRINEXAPAC-ETHYL - WARNING - CAUSES EYE IRRITATION. DO NOT GET IN
EYES. HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN. AVOID
CONTACT WITH SKIN OR CLOTHING. AVOID BREATHING VAPOR OR SPRAY MIST.

PROTECTIVE PRECAUTIONS FOR WORKERS: Use safety glasses. Use impervious gloves when
prolonged or frequently repeated contact could occur. In enclosed spaces, use NIOSH-approved dust
respirator. Long sleeve shirt, long pants, shoes and socks are recommended. Do not enter treated areas
without shoes until sprays have dried.

MEDICAL TREATMENT PROCEDURES (ANTIDOTES):
EYES: Flush eyes with water; call physician if irritation develops.

SKIN: Wash all exposed areas with soap and water. Wash all contaminated clothing prior to reuse.
Call a physician if irritation develops.

INGESTION: Give large quantity of water and induce vomiting. Call a physician or Poison Control
Center. Administer activated charcoal (6-8 teaspoons) with a large amount of water. Immediately
transport to a medical care facility.

INHALATION: Move to fresh air. Provide artificial respiration if necessary. Call physician if breathing
difficulty continues.

HANDLING, STORAGE AND DISPOSAL: Keep dry and store away from food, feed or other material to
be used or consumed by humans or animals. Do not contaminate water. Dispose of only in accordance
with local, state and federal regulations. Primo Liquid” is a NFPA Class IIIA combustible liquid.

EMERGENCY SPILL PROCEDURES AND HAZARDS: Contain and sweep up material of small spills
and dispose as waste. Large spills should be reported to CHEMTREC (800-424-9300) for assistance.
Prevent runoff. Do not contaminate water, food or feed by storage or disposal.



VIII. DEFINITIONS

adsorption — the process of attaching to a surface

avian — of, or related to, birds

CAEPA - California Environmental Protection Agency
carcinogenicity — ability to cause cancer

CHEMTREC - Chemical Transportation Emergency Center
dermal — of, or related to, the skin

ECs - median effective concentration during a bioassay

ecotoxicological — related to the effects of environmental toxicants on populations of organisms
originating, being produced, growing or living naturally in a particular region or environment

FIFRA — Federal Insecticide, Fungicide and Rodenticide Act

formulation — the form in which the pesticide is supplied by the manufacturer for use

half-life — the time required for half the amount of a substance to be reduced by natural processes
herbicide — a substance used to destroy plants or to slow down their growth

Hg — chemical symbol for mercury

IARC — International Agency for Research on Cancer

K(oc) — the tendency of a chemical to be adsorbed by soil, expressed as: K(oc) = conc. adsorbed/conc.
dissolved/% organic carbon in soil

LCso — the concentration in air, water, or food that will kill approximately 50% of the subjects
LDso — the dose that will kill approximately 50% of the subjects

leach — to dissolve out by the action of water

mg/kg — weight ratio expressed as milligrams per kilogram

mg/l — weight-to-liquid ratio expressed as milligrams per liter

microorganisms — living things too small to be seen without a microscope

mPa — milli-Pascal (unit of pressure)

mutagenicity — ability to cause genetic changes

NFPA — National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NOEL - no observable effect level

non-target — animals or plants other than the ones that the pesticide is intended to kill or control
OSHA - Occupational Safety and Health Administration

Pa — Pascal (unit of pressure)

persistence - tendency of a pesticide to remain to remain in the environment after it is applied

pesticides — substances including herbicides, insecticides, rodenticides, fumigants, repellents, growth
regulators, etc., regulated under FIFRA

PPE — personal protective equipment

ppm — weight ratio expressed as parts per million

residual activity — the remaining amount of activity as a pesticide

T&E — Threatened and Endangered Species (from the Endangered Species Act)

Hg — micrograms

volatility — the tendency to become a vapor at standard temperatures and pressures



IX. INFORMATION SOURCES

EPRI, Determination of the Effectiveness of Herbicide Buffer Zones in Protecting Water Quality,
Final Report TR-113160, 1999

EPRI
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Novartis, Primo Liquid” Material Safety Data Sheet, August 10, 1998.
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X. Toxicity CATEGORY TABLES
TABLE |: HUMAN HAZARDS
Category Signal Route of Administration Hazard
Word
or Acute Oral Acute Dermal Acute Eye irritation Skin
LDso LDso (mg/kg) Inhalation irritation
(mg/kg) LCso (mg/l)
| DANGER 0-50 0-200 0-0.2 corrosive: corrosive
(Highly (poison) corneal opacity
Toxic) not reversible
within 7 days
] WARNING | >50-500 >200-2000 >0.2-2 corneal opacity severe
(Moderately reversible within irritation at 72
Toxic) 7 days; irritation hours
persisting for 7
days
1] CAUTION >500-5000 >2000-20.000 >2-20 no corneal moderate
(Slightly opacity; irritation irritation at 72
Toxic) reversible within hours
7 days
v NONE >5000 >20,000 >20 no irritation moderate
(Practically irritation at 72
Non-toxic) hours

After Pesticide User’s Guide, Ohio State University, Extension Bull. No. 745, 1998.



TABLE Il: ECOTOXICOLOGICAL RISKS TO WILDLIFE (TERRESTRIAL AND AQUATIC)

Risk Category | Mammals (Acute Avian (Acute Avian LCso Fish or Aquatic
Oral LDso mg/kg) Oral LDso mg/kg)  (mg/kg) Invertebrates LCso (mg/l)
Very Highly <10 <10 <50 <0.1
Toxic
Highly Toxic 10-50 10-50 50-500 01-1
Moderately 51-500 51-500 501-1,000 >1-10
Toxic
Slightly Toxic 501-2,000 501-2,000 1,001-5,000 >10 - 100
Practically >2,000 >2,000 >5,000 >100
Non-toxic

Table Il created from information contained in Pesticides and Wildlife, Whitford, Fred, et al., Purdue University
Cooperative Extension Service PPP-30, 1998.

Disclaimers and Other Legal Information:

Mention of a trademark, vendor, technique, or proprietary product does not imply or constitute an
endorsement of the product by the United States Department of Energy - Bonneville Power
Administration (USDOE-BPA), its employees, and its contractors, and does not imply or endorse any
product to the exclusion of others. In all cases, the user is required by law to follow all pesticide label
instructions and restrictions.

This document is copyrighted by the USDOE-BPA. USDOE-BPA retains all rights under all conventions,
but permits free reproduction by all providing that full credit is given to USDOE-BPA in citing this
publication, sources and date of publication, and, that such reproduction is not distributed or redistributed
for profit.

This fact sheet was prepared by USDOE-Bonneville Power Administration, March 2000.
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