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TESTIMONY

Ma d a m  Ch a i r m a n  a n d  Me m b e r s  o f  t h e  Co m m i t t e e :

I a m  Ga r y  Bo r e n , Pr o f e s s o r  o f  Law  a t  Wa s h i n g t o n  Un i v e r s i t y ,  i n  

S t . Lo u i s , M i s s o u r i . I a m  h e r e  on  b e h a l f  o f  t h e  A l a s k a  O i l  a n d  

Ga s  A s s o c i a t i o n , f o r  w h i c h  I p r e p a r e d  a  s t u d y  on  p r o p o s e d

CHANGES IN THE MANNER IN WHICH THE STATE OF ALASKA TAXES THE 

INCOME OF CORPORATIONS THAT PRODUCE O IL  AND GAS IN THE STATE .

I UNDERSTAND THAT COPIES OF THAT STUDY HAVE BEEN MADE AVA ILAB LE  

TO THE MEMBERS OF TH IS  COMMITTEE,

I HAVE BEEN INTERESTED IN THE PROBLEMS OF STATE TAXATION OF 

CORPORATE INCOME FOR SOME T IM E ,  AND HAVE WRITTEN A SER IES  OF 

THREE ART ICLES  ON THE SUBJECT, WHICH HAVE BEEN PUBLISHED IN 

VARIOUS LEGAL JOURNALS, THESE ARTICLES  DEAL WITH THE WAY IN 

WHICH THE STATES D IV ID E  THE INCOME OF CORPORATION TO DETER­

MINE THE AMOUNT EACH STATE MAY TAX .  I t  IS THESE ART ICLES  THAT 

PROVIDE MY QU AL IF IC AT IO N S  FOR SPEAKING HERE ON THAT SUBJECT 

TODAY.

T h e  p r o p o s a l  w h i c h  t h i s  Co m m i t t e e  i s  now  c o n s i d e r i n g  w o u l d

CHANGE DRASTICALLY  THE METHOD CURRENTLY IN USE IN ALASKA AND 

WHICH IS  IN USE IN THE OVERWHELMING NUMBER OF OTHER STATES THAT 

TAX CORPORATE INCOME, I t  IS  THEREFORE APPROPRIATE TO INVEST IGATE  

THE MERITS OF THE REASONS G IVEN BY THOSE WHO ARE D IS S A T IS F I E D



WITH THE PRESENT SYSTEM, THE ULTIMATE CONCERN FOR TH IS  COMMITTEE 

AND THE LEGISLATURE IS  WHETHER ALASKA IS  GETTING ITS  FA IR  SHARE 

OF THE INCOME OF THE TAXPAYERS THAT PRODUCE O IL  AND GAS IN TH IS

s t a t e . T h o s e  who b e l i e v e  t h a t  A l a s k a  i s  n o t  q u e s t i o n  t h e

V A L ID I T Y  OF BOTH OF THE COMPONENT PARTS OF THE SYSTEM NOW IN 

USE AS IT  APPL IES  TO THE O IL  AND GAS INDUSTRY. THEY ATTACK THE 

METHOD OF DETERMINING THE TOTAL INCOME OF A TAXPAYER, AND THEY 

ALSO ATTACK THE METHOD BY WHICH ALASKA DETERMINES THE PORTION 

OF THE TOTAL INCOME THAT THE STATE MAY TAX.

T h e  u n d e r l y i n g  c l a i m  o f  t h e  p r o p o n a n t s  o f  t h e  b i l l  b e f o r e  y o u

AND OF THE B I L L  THAT PASSED THE HOUSE IS THAT LOCAL TAXPAYERS 

ARE PAYING A 9 , 4 %  E F FE C T IV E  RATE ON THEIR INCOME WHILE THE O IL  

AND GAS PRODUCERS PAY A SUBSTANTIALLY  LOWER EFFEC T IV E  RATE ON 

THEIR INCOME. THAT IS A SERIOUS CHARGE, BUT AN IN VEST IGAT IO N  

OF THE REASONS FORWARDED TO BACK UP THAT CLAIM DEMONSTRATES 

THAT THE CHARGE IS  UNFOUNDED. LOCAL TAXPAYERS DO NOT PAY A 

HIGHER EFFEC T IVE  RATE THAN THE O IL  AND GAS INDUSTRY.

T h o s e  who  p r o p o s e  a  c h a n g e  r e c o g n i z e , a s  t h e y  m u s t , t h a t  A l a s k a

MAY NOT TAX THE TOTAL INCOME OF A CORPORATION THAT HAS OPERATIONS 

IN OTHER STATES AND COUNTRIES. THE CONSTITUTION OF THE UNITED

St a t e s  p e r m i t s  a  s t a t e  o n l y  t o  t a x  t h a t  p o r t i o n  o f  t h e  t o t a l

INCOME THAT IS  A T T R IB U T A B L E  TO THAT STATE,  I f  A CORPORATION 

HAS $ 1 0 0  OF INCOME FROM WORLDWIDE OPERATIONS,  ALASKA MAY NOT 

APPLY IT S  9 . 4 %  RATE TO THAT TOTAL INCOME. THE PORTION OF



INCOME A T TR IBU TABL E  TO ALASKA MUST F I k o T BE DETERMINED, I t  IS  

THE WAY IN WHICH THAT PORTION I S  DETERMINED THAT I S  IN D IS P U T E ,

T h e  m e t h o d  c u r r e n t l y  i n  u s e  i n  A l a s k a  b e g i n s  n e r a l l y  w i t h  t h e

TOTAL INCOME OF A CORPORATION AS REPORTED FOR PURPOSES OF THE 

FEDERAL INCOME TAX .  THAT INCOME IS  THEN D I V I D E D  BY A MATHE­

M A T IC A L  FORMULA TO DETERMINE THE AMOUNT OF INCOME A T T R IB U T A B L E

t o  A l a s k a . T h e  f o r m u l a  c o n s i s t s  o f  t h r e e  f r a c t i o n s ,  t h a t  a r e

CALLED FACTORS. THESE FR AC TIJN S  ARE THE PROPORTIONS OF PROPERTY

i n  A l a s k a  t o  p r o p e r t y  w o r l d w i d e ,  t h e  p r o p o r t i o n s  o f  p a y r o l l  i n  

A l a s k a  t o  p a y r o l l  w o r l d w i d e ,  a n d  t h e  p r o p o r t i o n  o f  s a l e s  i n  

A l a s k a  t o  s a l e s  w o r l d w i d e , Th e  f r a c t i o n s  a r e  a v e r a g e d ,  a n d  t h e  

a v e r a g e  f r a c t i o n  i s  a p p l i e d  t o  t o t a l  i n c o m e  t o  d e t e r m i n e  i n c o m e  

t h a t  m a y  b e  t a x e d  b y  A l a s k a , T h i s  i n c o m e  i s  t h e n  m u l t i p l i e d  b y  

t h e  A l a s k a  t a x  r a t e  t o  g e t  t h e  a m o u n t  o f  t a x  t h a t  i s  p a i d .

I WOULD L I K E  TO DISCUSS F IR S T  THE TAXABLE BASE,  FEDERAL TAXABLE

i n c o m e . T h e  p r o p o s a l  b e f o r e  t h e  Co m m i t t e e  w o u l d  do  a w a y  w i t h

T H I S  AS THE WAY IN  WHICH COMPUTATION OF THE INCOME FROM O I L  AND 

GAS PRODUCTION AND P I P E L I N E  TRANSPORTATION IN ALASKA B E G IN S .

T h e  o b j e c t i o n  m a d e  i o  f e d e r a l  t a x a b l e  i n c o m e  a s  a  s t a r t i n g

P O IN T  IS  THAT I T  I S  " E R O D E D , "  FOR O I L  AND GAS P R O D U C E S ;  THAT 

I S ,  THAT I T  DOES NOT REFLECT TRUE TOTAL INCOME FOR THESE TAX­

PAYERS, T h e  a r g u m e n t s  t h a t  h a v e  b e e n  m a d e  f o r  t h i s  p o s i t i o n

RELATE TO TWO IT E M S ;  THE IMMEDIATE DEDUCTION FQR.. IN T A N G IB L E  . . . . . . .

D R I L L I N G  AND DEVELOPMENT..COSTS, AN ITEM PECULIAR. TO O I L  AND G A S j : -
) m i • < * . . • AS \* • • • i . . ' . j



PRODUCERS (ALTHOUGH THE M INING INDUSTRY GETS A S IMILAR IMMEDIATE

d e d u c t i o n ) ;  a n d  t h e  c r e d i t  f o r  f o r e i g n  t a x e s  p a i d ,  a n  i t e m

AVA ILABLE  TO MULTINATIONALS  UNDER THE FEDERAL INCOME TAX. To 

THE EXTENT THAT OTHER ITEMS THAT AFFECT FEDERAL INCOME TAXES 

AND THROUGH ADOPTION OF THE FEDERAL SYSTEM ALSO AFFECT ALASKA 

TAXES ARE CONSIDERED EROSIONS, THE BENEF ITS  OF THOSE EROSIONS 

ARE SHARED BY ALL  ALASKAN TAXPAYERS. THESE ITEMS, USUALLY 

DEDUCTIONS, THEN DO NOT AFFECT THE RELAT IVE  TAX BURDEN OF THE 

O I L  AND GAS PRODUCERS AS COMPARED t o  OTHER ALASKA TAXPAYERS.

T he  d e d u c t i o n  f o r  i n t a n g i b l e  d r i l l i n g  a n d  d e v e l o p m e n t  e x p e n d i ­

t u r e s  PERMITS A TAXPAYER TO TAKE A CURRENT DEDUCTION FOR AN 

AMOUNT THAT WOULD OTHERWISE BE DEDUCTED OVER A PERIOD OF T IM E .

IF  A CURRENT DEDUCTION WERE NOT PERMITTED, THE TAXPAYER WOULD 

C A P IT A L IZ E  THESE AMOUNTS AS PART OF THE COST OF THE O IL ,  AND 

WOULD RECOVER THESE AMOUNTS AS DEDUCTIONS WHEN THE O IL  WAS 

L IF T E D  FROM THE GROUND AND SOLD. FOR EXAMPLE, IF  A TAXPAYER 

INCURS $ 1 0  OF INTANGIBLE DR ILL ING  AND DEVELOPMENT COSTS IN 

DR ILL ING  A WELL, AND THE O IL  IS  PRODUCED IN EQUAL AMOUNTS OVER 

A 1 0  YEAR PERIOD, THE ALTERNAT IVES  ARE THESE. THE TAXPAYER MAY 

TAKE THE $ 1 0  AS A DEDUCTION IMMEDIATELY UNDER FEDERAL LAW. I f 

I T  DID NOT, THE ALTERNAT IVE  FOR THE TAXPAYER WOULD BE TO TAKE 

A $1  DEDUCTION FOR EACH OF THE 1 0  YEARS OF PRODUCTION. THE 

TOTAL DEDUCTION IS  THE SAME. TAKING THE DEDUCTION IMMEDIATELY 

MEANS THAT I T  CANNOT BE TAKEN LATER. THE RESULT OF THE CURRENT 

DEDUCTION IS  THAT THE S tATE  W ILL  GET ITS TAXES LATER THAN IT  

OTHERWISE WOULD. BUT THE STATE WILL  GET THOSE TAXES.



T h e  a v a i l a b i l i t y  o f  t h e  c r e d i t  f o r  f o r e i g n  t a x e s  p a i d  b y  m u l t i ­

n a t i o n a l s  APPEARS TO BE THE B A S IS  FOR THE P O S IT IO N  TAKEN BY

Co n g r e s s m a n  Va n i k  o f  Oh i o  t h a t  t h e  f e d e r a l  g o v e r n m e n t  i s  n o t

GETTING IT S  TOTAL TAXES FROM M U L T IN A T IO N A L  CORPORATIONS. USING

t h e  Va n i k  p o s i t i o n  a s  a  s t a r t i n g  p o i n t ,  i t  h a s  b e e n  a r g u e d  t h a t

I F  THE FEDERAL GOVERNMENT I S N ' T  GETTING i T S  F A IR  SHARE, THE

St a t e  o f  A l a s k a ,  w h i c h  u s e s  f e d e r a l  t a x a b l e  i n c o m e  a s  a  s t a r t i n g

P O IN T ,  MUST ALSO NOT BE GETTING IT S  F A IR  SHARE. REFUTATION OF 

T H I S  ARGUMENT REQUIRES AN EXPLANATION OF HOW THE FEDERAL CREDIT  

WORKS, AND INDEED JUST WHAT A CREDIT  I S ,

A CREDIT  AG AINST TAXES COMES IN AT THE END OF THE PROCESS AFTER 

THE AMOUNT OF TAX IS  DETERMINED.  I t  IS  NOT TAKEN INTO ACCOUNT 

IN  DETERMINING THE AMOUNT OF TAXABLE INCOME THE WAY A DEDUCTION 

1 3 .  A TAXPAYER STARTS WITH IT S  TOTAL TAXABLE R E C E IPTS ,  REDUCES 

THAT AMOUNT BY THE PERMITTED DEDUCTIONS AND GETS IT S  TAXABLE

i n c o m e . T a x a b l e  i n c o m e  i s  m u l t i p l i e d  b y  t h e  a p p r o p r i a t e  r a t e

TO GET THE AMOUNT OF TAX DUE. THAT AMOUNT OF TAX IS  THEN 

REDUCED D IR EC TLY  BY THE AMOUNT OF THE CREDIT  ALLOWED. To 

EMPHASIZE THE P O IN T ,  THE C R E D IT  FOR FOREIGN TAXES P A ID  IS  NOT 

TAKEN INTO ACCOUNT IN COMPUTING THE AMOUNT OF FEDERAL TAXABLE
m

INCOME —  THE C R E D IT  COMES INTO PLAY ONLY AFTER TAXABLE INCOME 

HAS BEEN DETERMINED. FOR EXAMPLE, ASSUME A M U L T IN A T IO N A L  

TAXPAYER WITH $ 1 5 0  OF WORLDWIDE RECEIPTS AND $ 5 0  OF DEDUCTIBLE

e x p e n s e s , T h e  t a x p a y e r  h a s  $ 1 0 0  o f  t a x a b l e  i n c o m e , A s s u m i n g  a .i v • .-o-*.-« » •» » ■ . • ,-•* . **—, • '•... ■ . / , ‘ . •

FEDERAL INCOME TAX RATE OF 43%, THE TAX ON THE $100 IS  $ 4 3 .



I f  t h e  t a x p a y e r  h a s  p a i d  f o r e i g n  i n c o m e  t a x e s  o f  $ 2 5 ,  i t  i s

PERMITTED TO REDUCE IT S  TAXES OWED TO THE UNITED STATES BY THAT

AMOUNT, T h e  r e s u l t  w o u l d  b e  t h a t  t h e  t a x p a y e r  w o u l d  o n l y  p a y  

t h e  Un i t e d  St a t e s  $ 2 3 .  I t  i s  t h a t  $23 o f  t a x e s  p a i d  i n  r e l a t i o n

TO THE $ 1 0 0  OF TAXABLE INCOME THAT G IVES R ISE TO THE -P O S IT IO N  

THAT THE FEDERAL GOVERNMENT I S  NOT GETTING IT S  F A IR  SHARE OF 

THE TAXES FROM THESE TAXPAYERS.

T h e r e  a r e  r e a s o n s  f o r  t h e  e x i s t e n c e  o f  t h e  f o r e i g n  t a x  c r e d i t . 

B u t  t h e  a r g u m e n t s  f o r  a n d  a g a i n s t  i t  a r e  a b s o l u t e l y  i r r e l e v a n t  

t o  t h e  q u e s t i o n  of  w h e t h e r  f e d e r a l  t a x a b l e  i n c o m e  i s  a n  a p p r o ­

p r i a t e  STARTING POIN T FOR COMPUTING ALASKA INCOME TAXES.  THAT 

I S  BECAUSE THE CREDIT  DOES' NOT ENTER INTO THE COMPUTATIONS OF

A l a s k a  t a x a b l e  i n c o m e  i n  a n y  w a y . A l a s k a  a p p l i e s  i t s  f o r m u l a  

t o  f e d e r a l  t a x a b l e  i n c o m e  b e f o r e  t h e  c r e d i t  i s  t a k e n  i n t o

ACCOUNT FOR FEDERAL PURPOSES, I n  TERMS OF THE EXAMPLE GIVEN

p r e v i o u s l y ,  A l a s k a  s t a r t s  w i t h  t h e  $ 1 0 0  o f  t o t a l  t a x a b l e  i n c o m e . 

I t  d o e s  n o t  r e d u c e  t h a t  i n c o m e  b y  t h e  c r e d i t , Nor  d o e s  i t  g i v e

ANY CREDIT  OF IT S  OWN FOR FOREIGN TAXES P A I D .  THE $ 2 5  OF 

FOREIGN INCOME TAXES P A ID  IS  NEVER TAKEN INTO ACCOUNT BY ALASKA.

A l a s k a  d o e s  n o t  e v e n  p e r m i t  i t  t o  b e  t a k e n  a s  a  d e d u c t i o n  f r o m  

i n c o m e . T h u s ,  t h o s e  who a r g u e  t h a t  b e c a u s e  t h e  f e d e r a l  g o v e r n ­

m e n t  IS  GETTING LESS THAN HALF THE APPROPRIATE TAXES IN  THE 

ABOVE EXAMPLE, THE STATE OF ALASKA MUST BE GETTING LESS THAN 

HALF OF THE 9 ,A %  I T  SHOULD GET,  ABE S IMPLY IGNORING THE ABSOLUTE 

IRRELEVANCE OF THE FOREIGN TAX CREDIT  TO ALASKA T AXES,



I AM NOT HERE TO TELL  TH IS  COMMITTEE THAT THE FEDERAL METHOD 

FOR DETERMINING TAXABLE INCOME IS PERFECTION ITSELF .  Of COURSE

IT  IS  NOT. T he  s y s t e m  h a s  s h o r t c o m i n g s  a n d  i s  t h e  s u b j e c t  o f

CONSTANT DEBATE, AND OF CHANGE. I AM ONLY SAYING THAT THE 

SYSTEM IN USE DOES NOT PLACE THE O I L  AND GAS MULTINATIONALS IN 

A FAVORED POSIT ION IN COMPARISON TO THOSE CORPORATIONS IN

A l a s k a  t h a t  e n g a g e  i n  o t h e r  k i n d s  o f  o p e r a t i o n s .

T h e  s e c o n d  o b j e c t i o n  t o  t h e  w a y  i n  w h i c h  A l a s k a  d e t e r m i n e s  t h e

AMOUNT OF INCOME IT  MAY TAX RELATES TO THE FORMULA USED TO 

D IV ID E  INCOME. THAT OBJECTION IS DIRECTLY REFLECTED IN THE 

B I L L  UNDER CONSIDERATION BY TH IS  COMMITTEE. I t  WOULD SUBSTITUTE 

SEPARATE ACCOUNTING FOR THE USE OF A FORMULA AS THE PR INC IPAL  

METHOD BY WHICH INCOME IS ATTRIBUTED TO ALASKA FOR THE O i L  AND 

GAS INDUSTRY. THE B IL L  THUS INDICATES  A MISTRUST OF THE FORMULA 

AS APPROPRIATE TO THE TASK Of D IV ID IN G  THE INCOME OF O I L  AND 

GAS PRODUCERS.

Wh a t  i s  a  f o r m u l a  a n d  why  h a v e  i t s  v i r t u e s  won so  m u c h  a c c e p t a n c e

FOR THAT DEVICE?  THE THEORY OF THE FORMULA IS THAT THE TOTAL 

INCOME OF A TAXPAYER WHOSE BUSINESS CROSSES STATE L IN ES  IS  THE 

RESULT OF THE CONTRIBUTION OF A C T I V I T I E S  OR ITEMS TN ALL  THE 

STATES THAT HAVE A CONNECTION TO THE INCOME. THE INCOME 

PRODUCED IN ANY ONE S T A T E R  MEASURED^BY THE PROPORTIONS THAT

t h e  i t e m s  Oc c u r r i n g  i n  t h a t  s t a t e  b e a r  t o  t h e  t o t a l  o f  t h o s e

ITEMS FOUND EVERYWHERE.



Of t h e  t h r e e  f a c t o r s  t h a t  m a k e  u p  t h e  f o r m u l a ,  p r o p e r t y ,  p a y r o l l ,

AND SALES,  TWO APPEAR TO BE NONCONTROVERSIAL.  No D I S S A T I S F A C T I O N  

HAS BEEN EXPRESSED WITH THE AMOUNTS OF PROPERTY AND PAYROLL 

THAT THE FORMULA USES. THE HIGH f l ^ T S  OF THESE ITEMS IN ALASKA 

MEANS THAT PAYROLL AND PROPERTY IN ALASKA ARE R E L A T IV E LY  HIGHER 

THAN IN  MOST OTHER J U R I S D I C T I O N S .  THE PRIMARY REASON FOR 

MISTRUST OF THE FORMULA AS I T  A P P L IE S  TO O I L  AND GAS PRODUCERS 

I S  THE SALES FACTOR. THE OBJECTION TO THE SALES FACTOR IS  THAT 

I T  THROWS INCOME OUT OF ALASKA INTO OTHER STATES,  BECAUSE 

R E L A T IV E L Y  SMALL AMOUNTS OF O I L  AND GAS ARE CONSUMED IN  A L A S K A.

T h e  s a l e s  f a c t o r ,  o f  c o u r s e ,  d o e s  n o t  o c c u r  i n  i s o l a t i o n . I t  
i s  b a l a n c e d  b y  t h e  p r o p e r t y  a n d  p a y r o l l  f a c t o r s . T h a t  b a l a n c i n g

I S  IN T E N T IO N A L .  THE RESULT IS  THAT NO ONE FACTOR HAS TOO LARGE 

AN INFLUENCE ON THE RESULT.  THE HIGH CONCENTRATIONS OF PROPERTY 

AND PAYROLL IN THE PRODUCING STATES ARE COUNTERWEIGHT? TO THE 

INFLUENCE OF THE SALES FACTOR. FROM THE STANDPOINT OF THE 

MARKET STATES,  THE SALES FACTOR BALANCES THE CONCENTRATIONS OF 

PAYROLL AND PROPERTY THAT OCCUR IN THE PRODUCING STATES.  B y  

AVERAGING THE THREE FACTORS, D IS T O R T IO N  CAUSED BY ANY ONE IS  

A V O ID E D .  B u t  THE QUESTION IS  RAISED AS TO WHETHER I T  IS  

APPROPRIATE TO HAVE A SALES FACTOR IN ANY EVENT.

T h e  s a l e s  f a c t o r  i s  u s e d  b y  a 1 l  s t a t e s  t h a t  h a v e  a n  a p p o r t i o n m e n t

< ,
FORMULA WITH THE EXCEPTION OF WEST V I R G I N I A .  THE SALES FACTOR,

. o . : ‘

I S  IN  SUCH WIDESPREAD USE BECAUSE I T  IS  GENERALLY AGREED THAT
i * ̂



THE MARKET STATES, THE PLACE WHERE AN ITEM IS  CONSUMED, HAVE A 

CLAIM TO A PORTION OF THE INCOME. THE EX ISTENCE OF MARKETS IN 

OTHER STATES CLEARLY CONTRIBUTES TO THE INCOME DERIVED FROM O IL  

AND GAS OPERATIONS IN ALASKA .  CONSIDER HOW MUCH INCOME THERE 

WOULD BE TO TAX IF  A L L  OF THE O IL  AND GAS PRODUCED IN ALASKA.

HAD TO BE CONSUMED IN ALASKA FOR LACK OF ANY OTHER MARKET.

T h e  CONTRIBUTION OF THE MARKET TO TOTAL INCOME THAT IS REFLECTED 

BY INCLUDING A SALES FACTOR IN THE APPORTIONMENT FORMULA IS 

RECOGNIZED BY OTHER PRODUCING AND MANUFACTURING STATES.  Nor  

HAS ANY S U FF IC IE N T  REASON BEEN FORWARDED WHY A FORMULA DOES NOT 

WORK FOR THE O IL  AND GAS INDUSTRY.  I t  HAS BEEN SAID  THAT THE

St a t e  o f  A l a s k a  i s  u n i q u e  b e c a u s e  o f  t h e  e x t e n t  t o  w h i c h  i t

MUST RELY ON THE O IL  AND GAS INDUSTRY FOR ITS TAX BASE. I f 

THAT IS  TRUE, I T  NEVERTHELESS DOES NOT CHANGE THE AMOUNT OF 

INCOME OF THE O IL  AND GAS PRODUCERS THAT HAS ITS  SOURCE IN

A l a s k a . A nd  o n e  m a y  q u e s t i o n  t h e  p r e m i s e . M i c h i g a n , w h i c h  i s

H EAV ILY  DEPENDENT ON THE AUTOMOBILE INDUSTRY, DOES NOT SINGLE 

I T  OUT FOR A SPEC IAL ,  MORE BURDENSOME, TREATMENT. TlHE STATE OF

A l a s k a , o f  c o u r s e , i s  n o t  b o u n d  b y  w h a t  o t h e r  s t a t e s  d o . Bu t

BEFORE DEPARTING FROM A SYSTEM THAT HAS BEEN ADOPTED IN SO MANY 

OTHER JU R IS D IC T IO N S ,  THE LEGISLATURE MIGHT WELL CONSIDER THAT 

THE USE OF THE FORMULA IN OTHER STATES MAY INDICATE  THAT THERE 

ARE GOOD REASONS FOR R ETA IN ING  THE FORMULA IN ALASKA,



A n o t h e r  o b j e c t i o n  t o  t h e  f o r m u l a  now i n  u s e  t h a t  h a s  b e e n

FORWARDED BY THOSE WHO SEEK A CHANGE, IS  THAT SOME OTHER METHOD 

WOULD PRODUCE MORE TAXES FOR ALASKA, THAT IS  TRUE. INDEED, IN 

ESSENCE, THE B I L L  BEFORE YOU IS  A TAX INCREASE ON THE O IL  AND 

GAS INDUSTRY. BUT I T  IS  NOT RESPONSIVE TO THE QUESTION AS TO 

WHETHER THE CURRENT SYSTEM, OR THE ALTERNAT IVE  PROPOSED, G IVES

A l a s k a  i t s  f a i r  s h a r e  o f  t a x e s . I f ,  a s  I a m  t r y i n g  t o  s h o w ,

THE CURRENT SYSTEM IS  F A IR ,  AN INCREASE IN INCOME TAXES, IF  

THAT IS  WHAT THE LEGISLATURE WANTS DONE, OUGHT TO BE BORNE BY 

ALL  CORPORATE INCOME TAXPAYERS.

I SHOULD L IKE  TO TURN NOW TO THE MERITS OF THE ALTERNATIVE  

SYSTEM EMBODIED IN THE B I L L  BEING CONSIDERED BY THIS  COMMITTEE.

T h e  ARGUMENT MADE TO SUPPORT THAT B IL L  IS THAT SEPARATE ACCOUNTING 

(OR THE VAR IAT IO N  OF IT  CONTAINED IN THE B I L L ) ,  IS A MORE 

ACCURATE WAY OF DETERMINING THE INCOME ATTRIBUTABLE TO ALASKA 

THAN IS  THE USE OF AN ARBITRARY FORMULA, THE ACCURACY CLAIMED 

FOR SEPARATE ACCOUNTING IS  DEEMED TO BE SELF -APPARENT .  THE 

DEVICE CONSIDERS WHAT ACTUALLY GOES ON IN THE STATE IN COMPUTING

t l :  a m o u n t  o f  i n c o m e  t h e  s t a t e  s h o u l d  t a x . T h a t  i s  t h e  r e a s o n

SEPARATE ACCOUNTING WAS F IRST  USED. AND SEPARATE ACCOUNTING IS 

S T I L L  USED, BUT IN A SUBSTANTIALLY  D IM IN ISHED DEGREE,

YOU HAVE HEARD IN PRIOR TESTIMONY ABOUT THE CONSIDERABLE 

ADM IN ISTRAT IVE  D I F F IC U L T IE S  CONNECTED WITH SEPARATE ACCOUNTING.

I t  r e q u i r e s  t h e  m a i n t e n a n c e  b y  t a x p a y e r s  o f  e x t e n s i v e  r e c o r d s  j ,  r



NOT NEEDED FOR OTHER PURPOSES, AUDITS BY THE STATE WOULD BE 

MORE T IME CONSUMING AND HENCE MORE EXPENSIVE .  THE B I L L  BEFORE 

YOU ATTEMPTS TO L IM I T  THESE D I F F IC U L T I E S ,  ALTHOUGH MANY REMAIN, 

I f  THESE WERE THE ONLY REASONS AGAINST THE USE OF SEPARATE 

ACCOUNTING THE LEG ISLATURE,  AFTER WEIGHING THE EXTENT OF THE 

ADM IN ISTRAT IVE  BURDEN, MIGHT, OR MIGHT NOT, DECIDE THAT THE 

ACCURACY WAS WORTH THE TROUBLE, THAT WOULD BE FOR THE L E G IS L A ­

TURE TO DETERMINE. BUT I WOULD L IKE  TO DISCUSS THE UNDERLYING 

CLAIM> THE CLAIM THAT SEPARATE ACCOUNTING IS ACCURATE,

i

T h e  v i e w  o f  m o s t  o f  t h o s e  who h a v e  s t u d i e d  t h e  i s s u e  i s  t h a t

SEPARATE ACCOUNTING IS NOT ACCURATE FOR BUSINESSES WHOSE 

OPERATIONS CROSS STATE L IN ES .  By  FOCUSING ON WHAT GOES ON IN 

ONE STATE ,  IT  IGNORES WHAT HAPPENS ELSEWHERE, By  CONSTRUCTING 

AN A R T I F I C I A L  BUSINESS THAT OPERATES ONLY IN ONE STATE, SEPARATE 

ACCOUNTING DISREGARDS THE REAL ITY  OF THE BUSINESS BEING TAXED.

T he  b i l l , b e f o r e  t h i s  Co m m i t t e e  r e c o g n i z e s  t h i s  l i m i t a t i o n . I t

DOES NOT CALL FOR A COMPLETE SEPARATE ACCOUNTING, ONLY INCOME 

FROM O IL  AND GAS PRODUCTION AND P IP EL IN E  TRANSPORTATION IN

A l a s k a  i s  a c c o u n t e d  f o r  s e p a r a t e l y . A l l  o t h e r  i n c o m e  i s  

s u b j e c t e d  t o  f o r m u l a r y  a p p o r t i o n m e n t , a n d  t h i s  i n c l u d e s  t h e

INCOME DERIVED FROM O IL  AND GAS PRODUCTION AND P IP EL IN E  TRANS­

PORTATION IN OTHER JU R ISD IC T IO NS .  A TRUE SEPARATE ACCOUNTING 

WOULD NOT TAX PRODUCTION INCOME OUTSIDE ALASKA, NOR SEEK TO 

REACH ANY OTHER INCOME FROM OPERATIONS OUTS ID E1 ALASK A , THE

-11-
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WORKINGS OF TH IS  B IL L  CAN ONLY LEAD TO THE SAME INCOME BEING 

TAXED TWICE,  AND IN AN AMOUNT IN EXCESS OF THE DOUBLE TAXAT ION  

UNDER A TRUE SEPARATE ACCOUNTING. THAT REAL ITY  ONLY UNDERSCORES 

THE UNDERLYING NATURE OF THE B I L L .  I f  IS  SIMPLY A WAY TO GET 

MORE TAX DOLLARS FROM THE O IL  AND GAS PRODUCERS. I t  IS  NOT A 

REFORM.

T h e  a r t i f i c i a l  p r o v i s i o n s  o f  t h e  b i l l  t h a t  c a u s e  t h e  g r e a t e s t

D IF F IC U L T I E S  ARE THE WAY IN WHICH GROSS INCOME IS  DETERMINED AND 

THE L IM I T  ON THE DEDUCTIONS THAT ARE ALLOWED. To USE PRODUCTION 

AS AN EXAMPLE, GROSS INCOME IS  DETERMINED TO BE THE VALUE OF THE 

O IL  AND GAS PRODUCED AS ESTABLISHED FOR PURPOSES OF THE SEVERANCE

t a x . W i t h o u t  r e f e r e n c e  t o  t h e  q u e s t i o n  w h e t h e r  t h a t  v a l u e  i s

ACCURATE AS A VALUE, I WOULD L IKE  TO POINT OUT THAT THE B I L L  

CONFUSES VALUE FOR PURPOSES OF A PROPERTY OR A SEVERANCE TAX 

WITH THE ISSUE OF THE SOURCES OF INCOME, WHICH IS THE QUESTION 

TO BE CONSIDERED IN D IV ID IN G  INCOME AMONG THE STATES.

T h e  CONTRIBUTION OF OTHER STATES TO THE VALUE OF PROPERTY IS 

IRRELEVANT IN A PROPERTY TAX OR A SEVERANCE TAX. THOSE OTHER 

STATES CANNOT TAX THOSE VALUES.  ONLY THE STATE IN WHICH THE 

PROPERTY IS LOCATED OR FROM WHOSE GROUND IT  WAS SEVERED MAY DO

so .  T h e  c o n t r i b u t i o n  o f  o t h e r  s t a t e s  t o  v a l u e  m a k e  a l l  t h e

DIFFERENCE IN AN INCOME* TAX,  BECAUSE THAT VALUE T S  TRANSFORMED 

TO INCOME TO WHICH THOSE OTHER STATES H AVE -A  CLAIM . THE VALUE 

OF O I L  AND GAS IN ALASKA IS  INCREASED BECAUSE THE O IL  AND GAS



W ILL  BE TRANSPORTED TO, AND EVENTUALLY SOLD IN ,  OTHER STATES .

A PROPERTY TAX OR A S E V E R M ^ E  TAX IS  STAT IC^  THE QUESTION IS 

VALUE IN ONE STATE AT ONE POINT IN T IM E .  A n INCOME TAX IS  THE 

RESULT OF TRANSACTIONS, WHICH HERE CROSS STATE L IN ES .

Be c a u s e  o t h e r  s t a t e s  a g r e e  t h a t  t h e  u s e  o f  a  f o r m u l a  i s  a p p r o ­

p r i a t e  FOR THE O IL  AND GAS INDUSTRY, THEY WILL  BE TAX ING  THE 

SAME VALUES ALASKA TAXFS .  I f  THE PRESENT SYSTEM WERE WRONG,

THERE EX ISTS  A MECHANISM FOR SOLVING A L A S K A 'S  PERCEIVED PROBLEM 

WITHOUT SUBJECTING THE O IL  AND GAS INDUSTRY TO MULTIPLE TAXAT ION .

A l a s k a  i s  a  m e m b e r  o f  t h e  Mu l t i  s t a t e  Ta x  Co m p a c t . T he  A l a s k a  

Co m m i s s i o n e r  o f  Re v e n u e  i s  a n  o f f i c e r  o f  t h e  Mu l t i s t a t e  Ta x  

Co m m i s s i o n . He ,  on  h i s  own i n i t i a t i v e , or  p e r h a p s  a t  t h e

DIRECTION OF THE LEG ISLATURE,  COULD WORK WITHIN  THAT BODY FOR 

T I L  ADOPTION OF UNIFORM REGULATIONS EMBODYING A NF.W SYSTEM.

A l a s k a  c o u l d  p r e s e n t  i t s  p o s i t i o n  on  t h e  a p p r o p r i a t e  m e t h o d  o f

D IV ID IN G  INCOME OF O IL  AND GAS PRODUCERS AND HAVE IT  EVALUATED 

BY A GROUP COMPOSED OF THE TAX ADMINISTRATORS OF OTHER STATES.

A nd  I RECOMMEND THAT PROCEDURE TO HIM,

T h e  a r t i f i c i a l i t y o f  t h e  b i l l  i s  a l s o  e v i d e n c e d  b y  i t s  t r e a t m e n t  

o f  d e d u c t i o n s . On l y  d i r e c t  e x p e n s e s  o f  e x p l o r a t i o n  a n d  p r o d u c ­

t i o n , AND A L iM l  TED AMOUNT OF INTEREST EXPENSE ARE PERMITTED AS 

DEDUCTIONS >FFOM O IL  AND GAS PRODUCTION INCOME AS DETERMINED FOR

A l a s k a .- A l l  o v e r h e a d  a n d  o t h e r  i n d i r e c t  e x p e n s e s  a r e  d i s a l l o w e d . 

T h e r e  a r e ,  n e v e r t h e l e s s , a c t u a l  c o s t s  w i t h  a  r e l a t i o n s h i p  t o



THE PRODUCTION OF O I L  IN ALASKA, AG A IN ,  THE B IL L  RECOGNIZES 

INTERNALLY THE A R T I F I C I A L  NATURE OF THESE L IM IT S .  THOSE 

DEDUCTIONS DISALLOWED MAY BE TAKEN INTO ACCOUNT IN COMPUTING 

THE INCOME FROM OTHER OPERATIONS, AND THE NET INCOME FROM 

THESE COMPUTATIONS ARE SUBJECTED TO THE SPEC IAL  APPORTIONMENT 

FORMULA IN THE B I L L ,  THE RESULT OF TH IS  IS  THAT OVERHEAD AND 

OTHL.: INDIRECT EXPENSES RELATING TO PRODUCTION INCOME ARE 

ATTRIBUTED TO OTHER OPERATIONS THAT TAKE PLACE OUTSIDE THE

STATE ,  On l y  a  s m a l l  PROPORTION o f  t h o s e  t h a t  w o u l d  o t h e r w i s e

REDUCE INCOME IN ALASKA END UP AS EFFEC T IV E  DEDUCTIONS, WHAT 

YOU THEN WOULD HAVE IS SOMETHING PART WAY BETWEEN AN INCOME 

TAX AND A GROSS RECEIPTS TAX —  NEITHER F ISH  NOR FOWL —  BUT 

AT INCOME TAX RATES THAT FAR EXCEED RATES UNDER A GROSS RECEIPTS 

TAX,

I HOPE THAT I HAVE BEEN ABLE TO DEMONSTRATE FOR YOU THAT THE O IL  

AND GAG INDUSTRY IS NOT PAYING INCOME TAXES AT A IOWER EFFECT IVE  

RATE THAN LOCAL TAXPAYERS PAY,  AND THAT THE ALTERNAT IVE  PROPOSED 

CREATES INEQU ITY  RATHER THAN ABOLISHING I T .  BEFORE CLOSING, I 

WOULD L IKE  TO RAISE BR IEFLY  SOME OTHER ISSUES CONNECTED WITH 

THE B I L L .

Be y o n d  t h e  i n a c c u r a c i e s  t h a t  r e s u l t  f r o m  t h e  u s e  o f  s e p a r a t e

ACCOUNTING, THE B I L L  RAISES SEVERAL LEGAL QUESTIONS. THE UNITED

• St a t e s  Su p r e m e  Co u r t  h a s  r e c e n t l y  r e c o g n i z e d  t h a t  t a x e s  t a i l o r e d

FOR SPEC IAL  INDUSTRIES MAY V IO LATE  THE COMMERCE CLAUSE. THE . , ,
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VERY MAGNITUDE OF THE INCREASE IN TAXES OVER WHAT WOULD HAVE 

BEEN OM NG  IN A PRIOR YEAR HAS BEEN CONSIDERED OF S IG N IF IC AN C E  

BY THAT COURT IN DECIDING A QUESTION OF APPORTIONMENT UNDER A 

TAX ON THE ROLLING STOCK OF A RAILROAD. QUESTIONS HAVE ALSO 

BEEN RAISED ABOUT THE A B I L I T Y  OF THE STATE OF ALASKA TO CONTINUE 

ITS  MEMBERSHIP IN THE MULT ISTATE  TAX COMMISSION. I WOULD NOT 

PRESUME TO ADVISE  YOU ON HOW ANY OF THOSE QUESTIONS WOULD BE 

DECIDED. I CAN ONLY SAY THAT THE PROBLEMS ARE REAL ONES, THE 

UNCERTA INT IES  THAT THEY RA ISE  ARE CERTA INLY  APPROPRIATE FOR THE

L e g i s l a t u r e  t o  c o n s i d e r  i n  t h e  p r o c e s s  o f  r e a c h i n g  a  d e c i s i o n

ON TH IS  B I L L .

T h e  b i l l  b e f o r e  t h i s  Co m m i t t e e  h a s  a  f l a w  t h a t  g o e s  b e y o n d  t h e

INTERNAL DEFECTS OF THE-PROPOSAL. THE B I L L  IS A STEP AWAY FROM 

THE GOAL OF UNIFORMITY THAT PROMPTED THE ENACTMENT OF THE

Un i f o r m  D i v i s i o n  o f  I n c o m e  A c t  a n d  t h e  a d o p t i o n  o f  t h e  Mu l t i -  

s t a t e  T a x  Co m p a c t  b y  t h e  S t a t e  o f  A l a s k a . T h e  L e g i s l a t u r e  m a y

DECIDE THAT UNIFORMITY WITH THE LAWS OF OTHER STATES ,  AND THE 

BENEF ITS  TO THE STATE AND TO TAXPAYERS THAT UNIFORMITY PROVIDES 

MUST BE SUBORDINATED TO OTHER INTERESTS OF THE STATE OF ALASKA.

Bu t  t h e  b e n e f i t s  o f  u n i f o r m i t y  do  d e s e r v e  t o  b e  w e i g h e d  i n

THE DECIS ION  MAKING PROCESS. I n THAT BALANCE THE D I F F IC U L T IE S  

OF SEPARATE ACCOUNTING, ITS  INACCURACIES ,  AND THE DEFECTS OF THE 

B IL L  BEFORE TH IS  COMMITTED", INCLUDING THE LEGAL QUESTIONS IT  

RA ISES  ALSO DESERVE CON£I DE-RA-TI ON-, THE PRESENT SYSTEM OF D IV ID IN G .  

CORPORATE INCOME HAS SERVED ALASKA WELL UP TO TH IS  POINT.  ITS  

CONTINUED USE WOULD SERVE ALASKA WELL IN THE FUTURE.
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Mr. C h a i r m a n ,

M y  n a m e  is J o h n  D a v i d s o n  a n d  I a m  a T e c h n i c a l  A d v i s o r  i n  t h e  

A g r i c u l t u r a l  P r o d u c t s  D e p a r t m e n t  of D o w  C h e m i c a l  U . S . A .  S i n c e  

g r a d u a t i o n  f r o m  M i c h i g a n  S t a t e  U n i v e r s i t y  i n  193 7 ,  I h a v e  b e e n  

e m p l o y e d  b y  J o w  w o r k i n g  i n  the a r e a  o f  r e s e a r c h  a n d  d e v e l o p ­

m e n t  w i t h  a g r i c u l t u r a l  c h e m i c a l s ,  a m o n g  t h e m  f o r m u l a t i o n s  of

2 . 4 . 5 - t r i c h l o r o p h e n o x y a c e t i c  a c i d  ( 2 , 4 , 5 - T )  a n d  2 , 4 - d i c h l o r o -  

p h e n o x y a c e t i c  a c i d  (2,4-D) w h i c h  y o u  a r e  d i s c u s s i n g  t o d a y .

I

T h i s  s t a t e m e n t  e x p r e s s i n g  the p o s i t i o n  o f  T h e  D o w  C h e m i c a l  

C o m p a n y  r e g a r d i n g  2 , 4 , 5 - T  a n d  2 , 4 - D  c o n c e r n s  the r e g i s t e r e d  

u s e s  f o r  2 , 4 , 5 - T  a s  g i v e n  o n  t h e  E S T E R O N  2 4 5  a n d  E P T E R O N  99 

C o n c e n t r a t e  l a b e l s ,  c o p i e s  o f  e a c h  a r e  a t t a c h e d .  T h e s e  

l a b e l s  a r e  r e g i s t e r e d  b y  t h e  U n i t e d  S t a t e s  E n v i r o n m e n t a l  

P r o t e c t i o n  A g e n c y  a s  E P A  R e g i s t r a t i o n  N o .  4 6 4 - 2 0 5 - A A  a n d  

NO. 4 6 4 - 2 0 1 - A A .

T h e  D o w  C h e m i c a l  C o m p a n y  b e l i e v e s  t h a t  t h e  f e d e r a l  E P A  r e g i s­

t r a t i o n  a d e q u a t e l y  c o v e r s  t h e  r e q u i r e m e n t s  f o r  s a f e  u s e  of

2 . 4 . 5 - T  a n d  2 , 4 - D  a n d  m a y  b e  s u m m a r i z e d  i n  t h e  f o l l o w i n g  

s t a t e m e n t s :

1. T h e  2 , 4 , 5 - T  a n d  2 , 4 - D  h e r b i c i d e  p r o d u c t s  p r e s e n t l y  

r e g i s t e r e d  c o m p l y  w i t h  the p r o v i s i o n s  o f  the F e d e r a l  

I n s e c t i c i d e ,  F u n g i c i d e  a n d  R o d e n t i c i d e  A c t  a s  a m e n d e d .

2. 2 , 4 , 5 - T  a n d  2 , 4 - D  h e r b i c i d e s  w i l l  p e r f o r m  t h e i r  i n t e n d e d  

f u n c t i o n  w i t h o u t  u n r e a s o n a b l e  a d v e r s e  e f f e c t s  o n  t h e  

e n v i r o n m e n t .

3. W h e n  u s e d  i n  a c c o r d a n c e  w i t h  w i d e s p r e a d  a n d  c o m m o n l y  

r e c o o n i z e d  p r a c t i c e ,  2 , 4 , 5 - T  a n d  2 , 4 - D  w i l l  n o t  c a u s e  

u n r e a s o n a b l e  a d v e r s e  e f f e c t s  o n  the e n v i r o n m e n t  as 

d e f i n e d  b y  the F e d e r a l  I n s e c t i c i d e ,  F u n g i c i d e  a n d  

R o d e n t i c i d e  A c t  a s  a m e n d e d .



4. T h e  r e g i s t r a t i o n s  o f  2 , 4 , 5 - T  a n d  2 , 4 - D  c o n t a i n i n g  h e r b i ­

c i d e s  s h o u l d  n o t  b e  c a n c e l l e d  o r  a n y  c l a s s i f i c a t i o n  

c h a n g e d .

T h e  p r o h i b i t i o n  o f  2 , 4 , 5 - T  u s e d  a r o u n d  t h e  h o m e ,  r e c r e a t i o n  

a r e a s ,  o n  l a k e s ,  p o n d s  a n d  d i t c h  b a n k s  is f r e q u e n t l y  c i t e d  as 

a r e a s o n  f o r  s e v e r e l y  r e s t r i c t i n g  its u s e  i n  o t h e r  a r e a s .  

C l a r i f i c a t i o n  o f  t h i s  p o i n t  b y  r e l a t i n g  s o m e  o f  t h e  b a c k­

g r o u n d  i n f o r m a t i o n  m a y  b e  of h e l p .

S h o r t l y  b e f o r e  E P A  b e c a m e  o p e r a t i v e  i n  A p r i l  o f  1 9 7 0  a j o i n t  

a n n o u n c e m e n t  b y  the S e c r e t a r i e s  of A g r i c u l t u r e ,  I n t e r i o r  a n d  

H e a l t h  E d u c a t i o n  a n d  W e l f a r e  w a s  i s s u e d  s u s p e n d i n g  t h e  u s e  

o f  2 , 4 , 5 - T  a r c u n d  t h e  h o m e ,  r e c r e a t i o n  a r e a s ,  o n  l a k e s ,  p o n d s ,  

d i t c h  b a n k s  a n d  f o o d  c r o p s .  T h i s  w a s  p r o m p t e d  p r i m a r i l y  

b e c a u s e  2 , 4 , 5 - T  w a s  u n d e r  i n v e s t i g a t i o n  a s  a n  i n g r e d i e n t  i n  

a d e f o l i a n t  u s e d  in the V i e t n a m  W a r .  A n  o b j e c t i o n  w a s  f i l e d  

r e g a r d i n g  s u s p e n s i o n  of 2 , 4 , 5 - T  o n  f o o d  c r o p s  b u t  n o t  f o r  t h e  

u s e  o f  2 , 4 , 5 - T  a r o u n d  h o m e s ,  r e c r e a t i o n  a r e a s ,  o n  l a k e s ,  p o n d s ,  

a n d  d i t c h  b a n k s .  A t  the time, t h e s e  u s e s  o f  2 , 4 , 5 - T  w e r e  n o t  

c o n s i d e r e d  i m p o r t a n t ,  a n d  t h e  b e n e f i t s  to b e  d e r i v e d  f r o m  

q u e s t i o n i n g  t h e  s u s p e n s i o n  o r d e r  a p p a r e n t l y  d i d  n o t  o u t w e i g h  

e v e n  t h e  c o s t s  o f  o p p o s i n g  s u c h  a n  a c t i o n .  In a d d i t i o n ,  

a l t e r n a t i v e  a n d  r e a s o n a b l y  a c c e p t a b l e  h e r b i c i d e s  w e r e  a v a i l ­

a b l e .  D e s p i t e  e x t e n s i v e  i n v e s t i g a t i o n ,  n o  e v i d e n c e  h a s  b e e n  

d e v e l o p e d  t h a t  t h e r e  is a n y  h a z a r d  f r o m  t h e  u s e  of 2 , 4 , 5 - T  

a r o u n d  t h e  h o m e ,  r e c r e a t i o n  a r e a s ,  o n  l a k e s ,  p o n d s ,  d i t c h  

b a n k s  a n d  f o o d  c r o p s .

A  b r i e f  d i s c u s s i o n  o n  t h e  u s e  o f  p h e n o x y  h e r b i c i d e s  is p r e ­

s e n t e d  in t h e  r e p o r t  e n t i t l e d  " P h e n o x y  H e r b i c i d e s "  r e c e n t l y  

p r e p a r e d  b y  t h e  C o u n c i l  f o r  A g r i c u l t u r a l  S c i e n c e  a n d  T e c h n o l o g y .  

A  c o p y  o f  t h i s  r e p o r t  is a t t a c h e d .  T h e  a u t h o r s  o f  t h i s  r e p o r t  

a r e  r e c o g n i z e d  e x p e r t s  in t h e i r  r e s p e c t i v e  f i e l d s .  S e v e r a l  

p a r a g r a p h s  f r o m  t h i s  r e p o r t  a r e  p e r t i n e n t  to t h e  i s s u e s  

c o v e r e d  i n  t h i s  s t a t e m e n t  a n d  w i l l  b e  q u o t e d  her e .



F r o m  the S u m m a r y .

T h e  p h e n o x y  h e r b i c i d e s  a r e  p r e d o m i n a n t l y  t o x i c  to g r e e n  

p l a n t s  a n d  a r e  m u c h  l e s s  t o x i c  to m a m m a l s ,  b i r d s ,  fis h ,  

r e p t i l e s ,  s h e l l f i s h ,  i n s e c t s ,  w o r m s ,  f u n g i  a n d  b a c t e r i a .  

W h e n  p r o p e r l y  u s e d ,  t h e y  d o  n o t  o c c u r  i n  s o i l s  a n d  w a t e r  

a t  l e v e l s  h a r m f u l  to a n i m a l s  a n d  m i c r o o r g a n i s m s .  T h e y  

d o  n o t  c o n c e n t r a t e  i n  f o o d  c h a i n s  a n d  d o  n o t  p e r s i s t  

f r o m  y e a r  to y e a r  i n  c r o p l a n d s .  T h e y  a r e  d e t e c t a b l e  

o n l y  r a r e l y  i n  f o o d  a n d  t h e n  o n l y  i n  i n s i g n i f i c a n t  

a m o u n t s .

A  h i g h l y  p o i s o n o u s  k i n d  o f  d i o x i n  c a l l e d  T C D D  is a n  

u n a v o i d a b l e  c o n t a m i n a n t  i n  c o m m e r c i a l  s u p p l i e s  of 2 , 4 , 5 - T  

a n d  s i l v e x .  T h e  a m o u n t  p r e s e n t  in c u r r e n t l y  p r o d u c e d  

f o r m u l a t i o n s  o f  2 , 4 , 5 - T  a n d  s i l v e x  is n o t  e n o u g h  to a l t e r  

t h e  t o x i c o l c g i c a l  p r o p e r t i e s  o f  t h e s e  p r e p a r a t i o n s  o r  

t o  e n d a n g e r  h u m a n  h e a l t h  o r  to a f f e c t  p l a n t s  o r  a n i m a l s  

i n  t h e  e n v i r o n m e n t .

T h e  p h e n o x y  h e r b i c i d e s  a r e  w i d e l y  u s e d  b e c a u s e  t h e y  a r e  

m o r e  e f f i c i e n t  a n d  u s u a l l y  l e s s  h a z a r d o u s  a n d  l e s s  

i n j u r i o u s  to t h e  e n v i r o n m e n t  t h a n  a l t e r n a t i v e  m e t h o d s .

U s e  o f  t h e s e  c h e m i c a l s  is e s t i m a t e d  to r e d u c e  t h e  c o s t  

of p r o d u c t i o n  o f  t h e  c r o p s  o n  w h i c h  t h e y  a r e  u s e d  by 

a b o u t  5% a n d  to r e d u c e  o v e r a l l  a g r i c u l t u r a l  p r o d u c t i o n  

c o s t s  i n  t h e  U n i t e d  S t a t e s  b y  a b o u t  1%. U s e s  i n  f o r e s t s  

a n d  n o n a g r i c u l t u r a l  s i t u a t i o n s  p r o v i d e  a d d i t i o n a l  s a v i n g s .  

If t h e  p h e n o x y s  w e r e  no l o n g e r  a v a i l a b l e ,  t h e  c o s t  o f  

f o o c , f o r e s t  p r o d u c t s ,  e l e c t r i c  p o w e r ,  t r a n s p o r t a t i o n  

a n d  g o v e r n m e n t a l  s e r v i c e s  w o u l d  b e  h i g h e r .  T h e s e  c o s t s  

w o u l d  b e  b o r n e  b y  c o n s u m e r s .



t h e  R e s i d u e  S e c t i o n ,  p. 17.

R e s i d u e s  o f  t h e  p h e n o x y  h e r b i c i d e s  l e a c h e d  i n t o  the 

s o i l  a r e  b o u n d  to s o m e  e x t e n t  b y  s o i l  p a r t i c l e s  a n d  a r e  

h e l d  i n  t h e  u p p e r  p a r t  o f  t h e  s o i l .  T h e y  d o  n o t  l e a c h  

i n t o  w a t e r  t a b l e s  a n d  c o n t a m i n a t e  w e l l s  a n d  s p r i n g s ,  

n o r  d o  t h e y  m o v e  s i g n i f i c a n t l y  i n t o  s t r e a m s  o r  to a d j a c e n t  

a r e a s  f r o m  s u r f a c e  r u n o f f .  H o w e v e r ,  w i n d  o r  w a t e r  e r o s i o n  

t h a t  c a r r i e s  m a j o r  q u a n t i t i e s  o f  s o i l  w o u l d  a l s o  t r a n s p o r t  

h e r b i c i d e  r e s i d u e s  if a n y  w e r e  p r e s e n t .  T h e  d i l u t i n g  

e f f e c t  of t h e  s o i l  is s u c h  t h a t  l e v e l s  o f  t h e  p h e n o x y  

h e r b i c i d e  i n  t h e  r o o t  z o n e  o f  p l a n t s  a r e  e x t r e m e l y  low. 

N o r m a l l y  t h e  l e v e l s  a r e  n o t  s u f f i c i e n t  to i n j u r e  g r e e n  

p l a n t s  o r  to a f f e c t  n o n - g r e e n  o r g a n i s m s  s u c h  as b a c t e r i a ,  

f u n g i ,  w o r m s ,  i n s e c t s  a n d  r o d e n t s .

T h e  p h e n o x y s  ar e ,  w i t h o u t  e x c e p t i o n ,  s u b j e c t  to d e c o m ­

p o s i t i o n  b y  v a r i o u s  m i c r o o r g a n i s m s  t h a t  a r e  u n i v e r s a l l y  

p r e s e n t  i n  s o i l s .  W h e n  a p p l i e d  to s o i l s  a t  t y p i c a l  

a g r i c u l t u r a l  r a t e s ,  2 , 4 - D  is u s u a l l y  d e c o m p o s e d  i n  o n e  

to f o u r  w e e k s .  M C P A  r e q u i r e s  a b o u t  s i x  w e e k s  a n d  2 , 4 , 5 - T  

a b o u t  t h r e e  m o n t h s  f o r  e s s e n t i a l l y  c o m p l e t e  d e s t r u c t i o n .  

S i l v e x  d e g r a d a t i o n  is s l i g h t l y  s l o w e r  t h a n  t h a t  o f  2 , 4 , 5 - T .  

T h u s  t h e  p h e n p x y  h e r b i c i d e s  d o  n o t  b u i l d  u p  in t h e  soi l ,  

a n d  t r e a t m e n t s  c a n  b e  a p p l i e d  to c r o p l a n d s  y e a r  a f t e r  

w i t h o u t  a c c u m u l a t i o n .

t h e  D i o x i n  S e c t i o n ,  p. 19.

T C D D  s p r a y e d  i n t o  w a t e r s  r a p i d l y  d i s a p p e a r s ,  e v i d e n t l y  d u e  

to v a p o r  d i s t i l l a t i o n  i n t o  t h e  a t m o s p h e r e  a n d  to d e c o m ­

p o s i t i o n  b y  s u n l i g h t  p r o v i d e d  t h e  w a t e r s  c o n t a i n  s m a l l  

a m o u n t s  o f  o r g a n i c  c o m p o u n d s .  I t  is k n o w n  t h a t  T C D D  c a n  

b i o a c c u m u l a t e  in a l g a e ,  s n a i l s  a n d  f i s h .  T h i s  p r o p e r t y  

is of n o  p r a c t i c a l  i n t e r e s t ,  h o w e v e r ,  s i n c e  t h e r e  is n o



s u b s t a n t i a l  s u p p l y  of the c h e m i c a l  in the e n v i r o n m e n t  

s u b j e c t  to a c c u m u l a t i o n .  A n a l y s e s  r e v e a l  th a t  a c c u m u l a t i o n  

in f o o d - c h a i n  o r g a n i s m s  is n o t  a p r o b l e m .  M e a s u r a b l e  

l e v e l s  of T C D D  h a v e  n o t  b e e n  f o u n d  in h e r r i n g  gulls, sea 

lions, eagles, c o r m o r a n t s ,  b u t t e r f i s h ,  eels, c h a i n  

p i c k e r e l s  a n d  l a r g e  b o d i e s  of f r e s h  a n d  s a l t  w a t e r .  It 

h a s  n o t  b e e n  p o s s i b l e  to d e t e c t  T C D D  in  A m e r i c a n  s u p p l i e s  

o f  f o o d  and f e e d  a n d  in f i s h  m eal.
i

In o r d e r  to a s s u r e  a p p r o p r i a t e  q u a l i t y  a s s u r a n c e  of 2 , 4 , 5 - T  

h e r b i c i d e s  as p r o d u c e d  b y  T h e  D o w  C h e m i c a l  C o m p a n y  c e r t a i n  

a n a l y s e s  a r e  m a d e  o n  e a c h  lot o f  p r o d u c t  p r o d u c e d .  In a d d i t i o n  

co c e r t a i n  r o u t i n e  a n a l y s e s  o n  2 , 4 , 5 - T  a n d  s i l v e x  an e x a m i n a t i o n  

of e a c h  l o t  is m a d e  to a s s u r e  c o m p l i a n c e  w i t h  the r e c o m m e n d a t i o n  

o n  2 , 3 , 7 , 8 - t e t r a c h l o r o d i b e n z o - p - d i c x i n  (TCDD).

In the " R e p o r t  of the A d v i s o r y  C o m m i t t e e  o n  2 , 4 , 5 - T  to the 

A d m i n i s t r a t o r  of the E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y "  s u b­

m i t t e d  in M a y  of 1971, r e c o m m e n d a t i  <~>ns w e r e  i n c l u d e d  r e g a r d i n g  

q u a l i t y  c o n t r o l  of the m a n u f a c t u r e d  p r o d u c t .  T h e s e  i n c l u d e d  

a l i m i t  of 0.1 p p m  T C D D  in all f u t u r e  p r o d u c t i o n  and the 

s u r v e i l l a n c e  by the E P A  of  p r o d u c t s  o n  the m a r k e t .  T h e  D o w  

C h e m i c a l  C o m p a n y  a n a l y z e s  e a c h  lot of p r o d u c t  c o n t a i n i n g

2 , 4 , 5 - T  to be c e r t a i n  t h a t  it c o m p l i e s  w i t h  this r e c o m m e n d a t i o n .  

T c  the b e s t  of m y  k n o w l e d g e ,  E P A  i n s p e c t o r s  p e r i o d i c a l l y  

c o l l e c t  s a m p l e s  fr o m  d e a l e r  s h e l v e s  a n d  r e t a i n e r  s a m p l e s  f r o m  

the m a n u f a c t u r e r  f o r  p u r p o s e s  of d e t e r m i n i n g  c o m p l i a n c e  w i t h  

this r e c o m m e n d a t i o n .

In J u n e  of 1974 the U n i t e d  S t a t e s  E n v i r o n m e n t a l  P r o t e c t i o n  

A g e n c y  w i t h d r e w  the f o r m a l  h e a r i n g  on  2 , 4 , 5 - T  d u e  to l a c k  

o f  data. P r i o r  to this w i t h d r a w a l  s e v e r a l  c o n f e r e n c e s  w e r e  

h e l d  b y  e x p e r t s  f r o m  U n i t e d  S t a t e s  E n v i r o n m e n t a l  P r o t e c t i o n  

A g e ncy. U n i t e d  S t a t e s  D e p a r t m e n t  of A g r i c u l t u r e ,  F o o d  and 

D r u g  A d m i n i s t r a t i o n ,  E n v i r o n m e n t a l  D e f e n s e  Fund, D o w  and



o t h e r s  in w h i c h  s t u d i e s  o n  t o x i c o l o g y ,  a n a l y t i c a l  m e t h o d o l o g y  

a n d  e n v i r o n m e n t a l  s a m p l e s  w e r e  d i s c u s s e d  in d e t a i l .  As a 

r e s u l t  of the i n f o r m a t i o n  p r e s e n t e d  a t  t h e s e  m e e t i n g s  a n d  

s u p p l i e d  in the p r e p a r a t i o n  f o r  the p u b l i c  h e a r i n g ,  the 

U n i t e d  S t a t e s  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  w i t h d r e w  the 

i n t e n t  to h o l d  h e a r i n g s  o n  2 , 4,5-T, s i l v e x  a n d  h e r b i c i d e s  

p o t e n t i a l l y  c o n t a i n i n g  2 , 3 , 7 , 8 - t e t r a c h l o r o d i b e n z o - p - d i o x i n  

a n d  w i t h d r e w  its c a n c e l l a t i o n  of the r e g i s t r a t i o n  of 2 , 4 , 5 - T  

in r i c e  fields, the o n l y  fo o d  c r o p  u s e  o f  s i g n i f i c a n c e .  T h i s  

n o t i c e  of w i t h d r a w a l  w a s  p r i n t e d  in the F e d e r a l  R e g i s t e r ,

Vo l .  39/ No. 126, J u n e  28, 1974. A  c o p y  is a t t a c h e d .

R e g i s t r a t i o n  r e q u i r e m e n t s  of the U n i t e d  S t a t e s  E n v i r o n m e n t a l  

P r o t e c t i o n  A g e n c y  i n c l u d e  i n f o r m a t i o n  to s u p p o r t  the s a f e  use 

o f  t h e s e  p r o d u c t s  w h e n  u s e d  a c c o r d i n g  to l abel i n s t r u c t i o n s .  T h i s  

s a f e t y  i n f o r m a t i o n  a p p l i e s  to humans, w i l d l i f e  and l i v e s t o c k .

T h e  U.S. E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  has e s t a b l i s h e d  the 

f o l l o w i n g  m a x i m u m  c o n t a m i n a n t  l e v e l s  for the o r g a n i c  c h e m i c a l s

2 . 4 - D  a n d  s i l v e x  in c o m m u n i t y  w a t e r  s ystems:

2 , 4 - D  0.1 m i l l i g r a m s  per l i t e r  (ppm)

s i l v e x  0.01 m i l l i g r a m s  p e r  l i t e r  (ppm)

S e e  a t t a c h e d  F e d e r a l  R e g i s t e r  D e c e m b e r  24, 1975, p. 59571.

F o r m u l a t i o n s  of 2 , 4 , 5 - T  a n d  2 , 4 - D  a r e  r e g i s t e r e d  for s a l e  

in a l l  s t a t e s  and in a l l  p r o v i n c e s  o f  Cana d a .

W e  t h e r e f o r e  o p p o s e  a n y  a d d i t i o n a l  r e s t r i c t i o n s  o n  the u s e  of

2 . 4 - D  o r  2 , 4 , 5-T.

R e s p e c t f u l l y  s u b m i t t e d ,

J. H. D a v i d s o n  
D o w  C h e m i c a l  U.S.A.
M i d l a n d ,  M i c h i g a n
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2,4,5-TRICHLOROPHENOXYACETIC ACID
AND HERBICIDES POTENTIALLY CON­
TAINING TETRACHLORODIOXIN

Withdrawal of Cancellation and Withdrawal 
of Intent to Hold Hearings

Please  tak e  notice t h a t  p u r s u a n t  to 
th e  a u th o r i ty  vested in  inc by sections C 
(b ) (1 )  an d  6 (b ) t2 )  of th e  F edera l  I n ­
secticide, Fungic ide  a n d  R odenticide Act, 
as am ended .  I  hereby  w ithdraw  th e  o r ­
d e r  of cancel la tion  of 2 .4.5-Trichloro- 
phenoxyace t ic  Acid (2,4,5-T) only insofar  
as i t  re la tes  to  rice d a ted  August 6, 1971 
(3C F R  14777, A ugust 11, 1971) a n d  1 
f u r th e r  w i thd raw  i l )  the  notice of in ­
t e n t  to  hold  h ea r in g  on  all regis tered  uses 
of 2,4,5-T d a ted  Ju ly  19. 1973 (38 F R  
19859-GO, Ju ly  24, 1973) an d  (2) the  
notice  oi In ten t  to hold h ea r in g  on all 
reg is tered  uses of herbicides derived 
f ro m  2.4.5 Trich lorophcnol ,  including S il­
vex a n d  Erbon, du ted  May 10.1974 (39 F R  
174G6. May 16. 1974). All suspensions of 
uses o f  2.4,5 -T  re m a in  in  effect, and  all 
cance l la t ions  of uses of 2.4.5 -T  fo r  w hich 
a  h e a r in g  was n o t  requested  similarly  
re m a in  in  e fleet. Sec also USDA-PRD, 
P R  70-11, April 20. 1970 a n d  USDA-PRD, 
P R  70-13, May 1,1970.

Accordingly’. I  hereby  -withdraw th e  
proceedings in i t ia ted  by th e  a fo rem en ­
tioned  O rder  a n d  Notices (F IF R A  C on­
solida ted  Docket No. 295) an d  the  new 
proceeding (F IF R A  Docket No. 302) in i­
t ia ted  by th e  Notice da ted  May 10, 1974 
(39 F R  1746G, May 1G. 1974).

I  ta k e  these  ac tions for  th e  reasons 
given in  th e  s t a te m e n t  w hich  accom ­
pan ies  tills notice  an d  w ithou t pre judice  
to  th e  Issuance of such orders or notices 
in th e  f u t u r e  if such  issuance Is w a r ­
r a n t e d  In t h e  Judgm ent of the  a p p ro ­
p r ia te  officials of th is  Agency.

D a ted :  J u n e 24,1974.
J ohn  CJUAni.cs.

Acting Administrator.
(PR DOC.74-U021) Filed 6-27-74.3:15 um|

#

2.4.5-TR'CHLOROPHENOXYACETIC ACID
AND HERBICIDES POTENTIALLY CON­
TAINING TETRACHLORODIOXIN

Residue Monitoring Program
C oncern  o ve r  th e  use of 2 ,4 .5-Trichlo- 

ro p hen ox yace t ic  Acid (2,4,5-T) in  th e  
U nited  S t a t e s  In itially arose  w h en  2,4.5- 
T  was u sed  as  a  d e fo l ian t  d u r in g  th e  
V ie tnam ese  W ar ,  O n A ugust 6, 1571 th is  
agency issued  an  o rde r  reaffirming c a n ­
cellation o f  2.4.5-T on food crops for  
h u m a n  c o n su m p tio n  i3o F R  14777, 
August 11. 1971». an d  oil Ju ly  19, 1973 
th e  Agency issued  a  notice of in t e n t  to 
hold  h e a r in g  on all regis tered  uses of
2.4.5 -T  138 F R  19859-t’O. Ju ly  24. 1973) 
p u rs u a n t  to  sec t ion  6<b) <2> of th e  F e d ­
era l Insectic ide ,  Fungic ide  a n d  R o d en t i ­
cide Act. a s  am en d e d .  A s im i la r  section 
6 (b ) (2 )  n o t i c e  of in te n t  to  hold hea r in g  
o n  all reg is te red  herb ic ides derived from
2.4.5-Tru:liloroplienoi. inc lud ing  Silvex 
an d  E rb on ,  w as  issued on M ay 10, 1974 
(39 F R  17466. M ay 16.1974 >.

All h e rb ic ides  derived fro m  2,4,5- 
T r ieh loropher .o l ,  inc lud ing  2.4.5-T. Silvex 
an d  E rb on .  h av e  th e  p o ten t ia l  of co n ­
ta in in g  te t rach lo ro d io x in  (T C D D ).  As 
s tudy  of 2 .4 .5-T  by tills Agency con­
tinued. c o n c e rn  focused on th e  c o n ta m ­
in a n t  T C D D . By 1973 residue m on i to r in g  
devices h a d  been developed t h a t  a p ­
peared  ca p a b le  of m o n i to r in g  T CD D  In 
p a r ts  per t r i l l ion  ( p p O ,  llie degree of 
sensitiv ity  n e e d e d  for  m e a s u re m e n t  of 
TCD D  in m a n  an d  th e  h u m a n  food cha in .  
T h e  1973 n o t i c e  specifically de layed th e  
hea r ing  o n  2.4 .5-T  un ti l  April 1974 "to 
p e rm it  th e  A gency  to com ple te  a n  env i­
ro n m en ta l  a n d  h u m a n  m o n i to r ing  p ro j ­
ec t  on th e  p resen ce  of the  Lctracliloro- 
dioxln Im p u r i ty  found  in 2.4,5 -T  and  th e  
ex ten t to w h ic h  the  dlo.cln m ay  adversely  
nITect h u m a n  a n d  an im a l  h e a l th ."  (38 
F i t  19860, J u l y  24, 1973). T h e  residue 
m oni to r ing  p ro g ru m  w as th e  only m eans  
available  to  d e te rm in e  if  T CD D  is blo- 
a cc u m u la t lu g  in m a n  an d  th e  h u m a n  
food ch a in ,  w i t h o u t  th e  an sw er  to  the  
question nf b lonecuim ila t ion , m o  d an g e r  
of TCDD c a n n o t  l>o assessed.

As re p o r te d  by a t to rn ey s  of th is  Agency 
on M arch  2 t ,  1971 in F IFR A  C onsolida ted  
Docket No. 293, methodological p roblem s 
have de layed  th e  TC D D  residue m o n i to r ­
ing projec t.  S in ce  t h a t  d a le ,  th e  m e th o d ­
ological p ro b le m s  have no t been solved. 
Problems a t  f irs t th o u g h t  to  re la te  only 
to h u m a n  a n d  rice sam ples  now are  found 
to re la te  to  a l l  samples. No d a te  for co m ­
pletion of t h e  T C D D  residue m oni to r ing  
can  be given, a n d  In fact ,  com ple tion  of 
th e  p ro jec t  by  the  Agency m ay  be two or 
m ore years  aw ay.

U nder t h e  c ircum stances ,  it  does no t  
seem a p p r o p r ia t e  to con tin ue  a d m i n l s t r a - , 
ttve p roceed ings  w hen the  evidence which 
would la rg e ly  d e te rm in e  th e  outcom e of 
those proceedings rem ain s  scientifically 
unavailable .  T ho  Agency will con t in u e  Its 
T CD D  residue m oni to r in g  p rog ram  and  
will take  su ch  f u r th e r  ac tion  as It deems 
ap p ro p r ia te  once th e  resu lts  of th e  m o n i ­
to r ing  p ro jec t  are  available.

D a ted :  J u n e  24,1974.
John Quapi.es,

Act ing  Administrator .
(FR Doe.74—l'l 1)21 Filed C-27-71;8: lS am|

No. 120—PL I- -14
F E D E R A L  R EG IS TER , V O L  3 V , N O .  126— F R ID A Y , J U N E  2 8 , 1974



tr,r
M T - W A Y ,  P i l C H M B E B  2 4 ,  1 3 7 5

-«•/! r rai.xm.?:

WATER l-KOGRAMS

M o f i c n o l  Inlcrim P r i m a r y  Diinl<incf 

W o l r r  Hc.qulafions



. 595GG RULES A N D  REf ‘ r? ATIOrJS

CHAPTER I— ENVIRONMEN i AL 
PROTECTION AGENCY
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 SUBCHAPIElt D—WATER PnOCnA'AS

irni, 4C4 -7|

v/PART 141— NATIONAL INTERIM PRIMARY 
DRINKING WATER RLGULAl IOM3

On M arch  14, 1075, th e  E n v iron m en ta l  
P ro tec tion  Agency (EPA) propu.-cd N a ­
tional In te r im  P r im ary  D rink ing  W ate r  
R egula t ions  p u rs u a n t  to sections 1412, 
1414. 1415. en d  1450 ot th e  Public H ea l th  
Service Act (" the  Act” !, os am ended  by 
the  Safe  D rink ing  W a te r  Act (“SDW W  
Pul). L. 93-52.')), 40 P R  11900. MPA held 
public h ea r in g s  on the  proposed regu la ­
tions In Boston, Chicago, S an  Francisco, 
a n d  W ash ing ton  dur ing  th e  m o n th  of 
April. Several th o u san d  pages of ro m -  

.  m en  is  on th e  proposed rismlu lions were 
received an d  evaluated. In addition , the  
Agency has  received com m en ts  and  In­
fo rm ation  on th e  proposed regulations 
from  th e  N ational D rink ing  W a te r  A d ­
visory Council , th e  S ec re ta ry  of Health ,  
Education , a n d  W elfare ,  an d  from  n u m ­
erous o th e rs  d u r in g  m eetings  w ith  rep re ­
sen ta tives  of S ta te  agencies, public In ­
terest  groups and  others .

T h e  regula tions  deal only with the  
basic legal requ irem en ts .  Descriptive 
m a te r i a l  will be provided In a  gu idance  
m a n u a l  for use  by public w a te r  systems 
a n d  th e  Sta tes .

T h e  purpose  of th is  p ream ble  to Ihe 
final regu la tions Is to su m m a r i /e  the m ost 
sign if ican t changes  m a d e  In the  proposed 
regula tions  as a  resu lt  of com m ents  rc-

•
 ccivcd a n d  the fu r th e r  ronr.idrr.itlon of 

nvallatde Inform al Ion. A m ore  detailed 
discussion of the  co m m en ts  a n d  of 
changes  In the  proposed regula tions is 
a t t a c h e d  as Appendix A.
j  V/Arr.n Systems Covuied

T h e  Safe  D rink ing  W n t r r  Act applies 
to each "public  w ater  sys tem ," which Is 
defined In Section  1401(4) of th e  Act as  
" a  sys tem  for th e  provision to  th e  public 
of piped w ate r  for h u m a n  consum ption , 
If such sys tem h a s  a t  le a s t  fifteen .service 
connections or regularly  serves a t  least 
twenty-live Individuals." P rivately  owned 
as  well as  publicly owned systems nro 
covered. Service " to  th e  public" Is In te r ­
pre ted  by EPA to Include factories a n d  
p riva te  housing developments . (See g en ­
erally, House R eport,  pp. 10 17.)

T h e  definit ion of "public w ater  sy s ­
tem " proposed In tb e  In te r im  P r im ary  
D rink ing  W a te r  Regula t ions soug h t  to 
exp la in  th e  m ean in g  of th e  s t a tu to ry  
refe rence  to " reg u la r"  service. I t  was 
proposed to In te rp re t  iliLs te rm  us Includ­
ing service for as m uch  as th ree  m o n th s  
d u r in g  th e  year. Because the  proposed 
definit ion would have excluded m any  
largo campground;;,  lodges, an d  oil ier 
public accom m odations  whl< h servo 
iargc l u m b e r s  of ton risks b u t  which m o  
open for slightly less th a n  th ree  m on ths  
each year,  the  definit ion In th o  final v e r ­
sion covers systems serving an  average  of 
a t  leas t  twenty-five Individuals a t  least

•
 00 days ou t  of the  year. T h e  uso of a  

m in im u m  n u m b er  of days r a t h e r  th a n

Title 40— Protection of Environment m o n th s  al o m akes  cle; . t h a t  a  s.v.'h'in 
may qualify  as  a pub w ate r  sys tem 
even It It is n o t  o p m  e\ y d ay  d u r ing  a  
given m o n th .

o n c e  "public  w a te r  sys tem " has been 
defined. It L; neees; at.v lo define th e  two 
m a jo r  types of piddle w ater  sys tems— 
those serv ing  resident.', .and th j e e  se rv ­
ing tra il . .Ind  . c r  In te rm i t te n t  users. T h e  
possible h ea l th  cheeks of a  co n li im iu au t  
i'l (hint.In" v.u’.cr In m any  eases a re  quite 
different lo r  e. person drinking, th e  w a te r  
lor a  long period of lime lh a n  lo r  a p e r­
son drinking th e  wr.ler onjv brii.diy o r  in­
te rm itten tly .  DiJIerenl regu la tory  con­
sidera tions m ay in r.eioe cases apply  to 
system., which ; . r i r e s i d e n t s  as opposed 
to systems w hich serve tr an s ien ts  or In­
te rm i t t e n t  users.  Accordingly, I 111.2(e) 
makes c h a r  t h a t  all "public w ider  sy s ­
tem s" fall w ith in  e i the r  the  category  of 
"com m unity  w a te r  .systems" o r  th e  ca to -  
enry ot " i ion -eon im unily  w a te r  sys tem s.” 
To nrd'.c c lea r  which, regula tory  requ ire ­
m en ts  app ly  In which l.vpe of system, th e  
< .ili gory covered is snceilleally ind ica ted  
th ro u g h o u t  th e  regulations.

T h e  proposed regulations defined a  
"( o m nnm lty  w a te r  sys tem " ns "a  public 
w ater  sys tem  u n lc h  serves a  popu la t ion  
of which 70 pe rcen t  or g re a te r  a re  res i­
dents ."  R eliance  In th e  proposed defini­
tion on th e  percen tage  of w a te r  sys tem 
users who a re  res idents  would resu lt  lit 
trea t ing  some fairly large re so r t  ro m -  
ii111:i11ir , w ith  m any  y e a r - ro u n d  residents 
as ni ' i i- ioninni'.il ly  systems T herefore ,  
I lie definition of "eoininunlty  w ider  sy s ­
tem " lias been changed  to cover any sys­
tem which serves a t  leas t 15 service eon-  
neclions used by yea r- ro u n d  res iden ts  or 
: erve.'i a t  leas t 25 y ea r- ro un d  resident:,.

E m u .i. Community1 Watch S ystems

M any com m unity  w nler systems In tho 
coun try  a r e  quite  small, o inec  It is tho 
in ten tion  of ihe  Act lo provide basically 
the  game level of h ea l th  pit t iv tlnn  lo 
res idents  of small com m unit ies  ns to 
residents of largo cities, a n d  since a n u m ­
ber of advanced  w ater  t r e a tm e n t  t e c h ­
niques [ire m ade  feasible only by eco­
nomic of scale, the  cost of comnlianco 
with the  requ irem en ts  of th e  A rt  may 
pose a serious problem lor m an y  sm all 
comm unities .  T hu  regula tions seek lo 
recngnl/e ihe  financial problems ol small 
com m unit ies  by requiring m ore  realistic 
monitoring  for systems serving fewer 
th a n  1,000 persons, Variances a n d  ex­
emptions aulhorl/ .cd by ihe  Act can  also 
assist in dealing  with cronotuic  problems 
of small eom inuulty  systems In a p p ro p r i ­
a te  cases, a t  least tem porarily ,  EPA will 
provide techn ica l  ass is tance  on elTectlvo 
t r e a tm e n t  techniques which c an  lie used 
by small systems,

These m e th o d s  of dealing wll.li the  II- 
naneln l problems of some small com - 
immltv s y i e a i s  m ay  no t  be suilleleut In 
specific Instances to m ake  cuinpilaneo 
with all applicable  regulatory  require­
m en ts  feasible. EPA Is com m encing  a 
study of po ten t ia l  problems faced by 
small com m unity  systems In m eeting  a p ­
plicable requ irem en ts  u n d e r  the  Act a n d  
these regulations, nntl, If necessary, will 
m ake  addit ional ad ju s tm e n ts  hi tho I n -

I rim P r im ary  D rink ing  W a te r  R egu lu -  
ti jns  prior to the ir  elfeetlve date .

Non-Community  S ystems

"N on-com m unity  sys tem s" a re  b as ic ­
ally those systems w hich serve trans ien ts .  
T h e y  in r lude  hotels,  moti Is. re s ta u ran ts ,  
cam pgrounds ,  service sta t ions, an d  o th e r  
public accom m odations  w hich  have th e i r  
own w ider sys tem an d  which have  a t  
le.usl 15 service connections or serve 
w a te r  lo a  daily  average  of a t  leas t 25 
p r r sn ir  . Som e schools,  factories  nnd  
churches  a re  also Included In th is  c a te ­
gory. I t  1; ronrcrvativcly  es t im ated  t h a t  
th e re  civ over 200.000 n on -con nn un l ty  
w a te r  systems in the  country . However, it  
should  l.o recognized t h a t  w hile  th e i r  
n u m b er  is large, they no rm ally  a rc  no t  
t h e  principal source of w a te r  fo r  th e  
people I hey serve.

T h e  regulations as p roposed would 
h av e  applied nil m ax im u m  c o n ta m in a n t  
levels lo n o n -co m m u n lty  sys tems as well 
na to  com m unity  systems. T h is  ap p ro ach  
failed lo take  in to  acc ou n t  the  fae t  t h a t  
th e  proposed m ax im um  co n ta m in a n t  
levt k; for organic  chemicals a n d  m os t in ­
organic ehcmlerds were based on the  
poten tia l  h '-a l th  effects of lon g - te rm  ex ­
posure. Those levels a re  n o t  necessary  
to p ro tec t  t r a n s ien ts  o r  In te rm i t te n t  
u .e rs .  Therefore,  ih e  final regulations 
provide t h a t  m ax im um  c o n ta m in a n t  
levels f ir organic  chemicals, nnd for In- 
organle  chemicals o th e r  th a n  n it ra tes ,  
a r e  no t  applicable  to no n -co m m u n l ty  
systems. An exception was m a d e  for til-  
t r a te s  because they can  have  an  adverse 
h ea l th  effect oil susceptible In fan ts  In a 
sh o r t  period of I Into.

Even w l 'h o u t  m onitor ing  for  organic 
chemical!; or m us t Inorganic chemicals, 
hr th e  tul .In! s tages of Im plem enta t ion  
of th e  del.iking w a te r  regulations, m on -
II oi Ini, results  from tens of th ou sand s  of 
uon-eoniim uifty  sys tem s could over­
whelm labora tory  capabilit ies and  o th e r  
resources. 'Hits could delay effective Im ­
p lem en ta t io n  of th e  regula tions with r e ­
spec t lo  Hie com m unity  sys tem s w hich  
provide th e  w ate r  w hich  Americana 
d rink  every day. T o  avoid th is  result,  
u ou-enm niuu ity  systems will bo given 
two years a f te r  th e  effective d a te  of the  
regulations to commence monitor ing . In  
th e  m ean tim e , n o n -eo m m u n h y  systems 
which a lready m on i to r  th e i r  w ater  nro 
encouraged to continue to  do so, and  the  
S ta te s  a re  encouraged  to tak e  a p p ro p r i ­
a te  measure:; to test, o r  require  m o n i to r ­
ing for  n o n -co m m u n ity  sys tem s t h a t  
serve large num bers  of people.

O f course, n o n -co m m u n lty  systems 
which pose a  th r e a t  to h ea l th  should  be 
d ea l t  with as quickly as possible. T h e  
m ax im um  eo n lm ii innu t levels applicable 
to non-com niuu tly  w a te r  sys tem s th e re -  » 
fore will lake  ollect ui m o n th s  a f te r  p ro ­
m ulgation , a t  the sam e  tim e ns levels a p ­
plicable to com m unity  systems. Inspec­
tion nnd en fo rcem en t n u th o r i ty  will a p ­
ply to n on-com m unlty  systems a t  tho 
sam e time as  to com m unity  systems.

Sanitary Suiiveys
EPA encourages the  S ta te s  to conduct 

sa n i ta ry  surveys on a  sys tem atic  b ash ,
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Sec.
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requirement*.
141.23 Inorganic chemical Biunpllug nnd

analytical requirements.
141.24 Organic chemical sampling nnd 
>, nnnlyllcnl requirements.
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Record-keeping
141.31 Reporting requirements.
141.32 Public notification ot variances, ex­

emptions, nnd non-compltnnco 
with regulations.

141.33 Record maintenance,
Atmiomrv: Sees 1412. 1414, 1445, nnd 1 150 

if tho Public Health Service Act. 08 Slat. lfiflO 
(<9 U.S.C. 30l)g-l. 300g-3. 300J-4, nnd 3n0J -9).

Subpart A— General
§1-11.1 Applicability.

T h is  p a r t  establishes p r im ary  drink ing  
w a te r  regu la tions  p u r s u a n t  to see lion 
1412 o l  the  Public H ea lth  Service Act, ns 
am e n d e d  by the  Safe  D rink in g  W ate r  
A ct (Pub. L. 93-523); a n d  re la ted  tem ila-  
t lons  applicable to public w a te r  .syslt-i’.ts.
g 1-11.2 Definitions.

As used  in  this p a r t ,  the’ te rm :
(a)  "A ct"  m ean s  the  Public H ea lth  

Service Act, ns am end ed  by th e  Safe  
D rink ing  W ate r  Act, Pub. L. 93-523.

(b) " C o n ta m in a n t"  m e an s  any  physi­
cal, chemical,  biological, o r  radiological 
subs tance  or m a t te r  In w ater.

(c> "M ax im um  c o n ta m in a n t  level" 
m ea n s  th e  m ax im u m  permissible level of 
a  c o n ta m in a n t  In w ater  which Is de­
livered to  the  free flowing o u tle t  of Ihe 
u l t im a te  user of a  public w a te r  system, 
excep t  in th e  ease of tu rb id i ty  w here the 
m ax im u m  permissible level is m easured  
a t  th e  p o in t  of en t ry  to  th e  d is tr ibu tion  
system. C o n ta m in a n t s  added  to th e  water 
u n d e r  c ircum stances  contro lled  by the  
user, excep t those resu lt ing  from  corro­
sion of pip ing a n d  p lum bing  caused by 
w ate r  quali ty ,  a r c  excluded from tills 
definition.

(d) "P e rso n"  m e an s  a n  Individual, 
corpora tion , com pany, association, p a r t ­
nersh ip ,  S ta te ,  m unic ipal i ty ,  or Federal 
agency.

(e) "Public  w a te r  sys tem " m ean s  a 
sys tem fo r  the  provision to the  public 
of p iped  w ate r  fo r  h u m a n  consumption, 
if such  sys tem h a s  a t  leas t  fifteen service 
connec t ions  or regularly  serves an  av e r­
age of a t  leas t  twenty-flvo Individuals 
dally  a t  leas t  00 days o u t  of th o  year. 
Such  te r m  includes (1) any  collection, 
t r e a tm e n t ,  s torage, am i d is tr ibu t ion  fa ­
cilities u n d e r  control of th e  o pera to r  of 
such sys tem an d  used p r im ari ly  In con­
n ection  w ith  such  system, am i (2) any 
collection o r  p rc t re n tm c n t  s to rage  facili­
ties no t  u nder  such contro l  which are  
used prim ari ly  In connec tion  with such 
system. A public w a te r  sys tem Is e ither 
a  "co m m u n ity  w a te r  sys tem " or u "non- 
co m m u n lty  w ater  sys tem ."

(I) "C om m u nity  w a te r  sys tem " m eans 
a  public w a te r  system which serves a t  

s ie o s t  15 service connect ions used by ycar-  
I r o u n d  res iden ts  o r  regularly  serves a t  

ieas t  25 y e a r - ro u n d  residents .

(11) "N on -com m u n lty  v a t e r  sy s tem ” 
m ean s  a  public w ate r  sy I ;m  t h a t  Is n o t  
a  com m unity  w ate r  sys te  ■.

if )  "S a n i ta ry  survey ' m ea n s  a n  on -  
slto  r e , l e w  of the  w a te r  source, facili­
ties.  equ ipm ent,  o p e ra t ion  nnd m a in te ­
n an ce  of a  public w a te r  sys tem fo r  the  
purpose  o f  eva lua ting  th e  adequacy  of 
su ch  source, facili ties,  equ ipm ent,  o p ­
e ra t io n  an d  m a in te n a n c e  for p roducing  
au d  d is tr ibu t ing  sa fe  d rink ing  w a te r .

(g) " S t a n d a rd  sam p le"  m ean s  the 
aliquot of finished d r in k in g  w a te r  t h a t  Is 
exam ined  for  th e  presence  of col If a rm  
bacte ria .

4h> " S ta te "  m eans  th e  agency of tho 
S ta te  g o vern m en t  w h ich  has  ju r isd ic ­
tion over public w a te r  systems. D uring  
a n y  period  w hen  a S ta te  does n o t  have 
p r im a ry  en fo rcem en t responsibility  
p u r s u a n t  to Section 1413 of th e  Act, the  
te rm  " S t a te "  m e a n s  the  R egional Ad­
m in is tra to r ,  U.S. E n v iro n m en ta l  P ro te c ­
tion Agency.

tl) "Su pp l ie r  of w a te r"  m e a n s  any 
person w ho owns o r  opera tes  n public 
w a te r  system.
§ 1-11.3 Cox erase.

T h is  p a r t  sha l l  app ly  to each  public 
w a te r  sys tem , unless th e  public w a te r  
sys tem  m eets  all of the  following con d i­
tions:

(a) Consists only  of d is tr ibu tion  nnd 
s to ra g e  facilities (an d  does n o t  h a v e  nny 
collection a n d  t r e a tm e n t  fa c i l i t i e s ) ;

(b) O b ta in s  all of  Its w a te r  f rom , bu t  
is no t  owned o r  o pera ted  by. a  public  w a ­
te r  sys tem  to w hich su ch  regu la tions  
apply:

vc) Does no t  sell w a te r  to any  person; 
an d

(d) is n o t  a  rn r r le r  which conveys 
passengers in in te rs ta te  commerce.
(J I 11.1 Variance* iiiiiI exemption*.

Variances o r  exem ptions  fro m  ce r ta in  
provisions ot these regula tions  m a y  bo 
g ra n ted  p u rs u a n t  lo Sections 1415 a n d  
1-110 of th e  A et  by th e  en ti ty  w i th  p r i ­
m a ry  en fo rcem en t responsibility. P rov i­
sions u n der  P a r t  1-13, National Interim 
I'rimart/ Drinking Water UcQulatious 
hnplcnii'nlut'on—nuh\nu'l E  (V ariances) 
n n d  su b p a r t  P  (E x em p tio ns )— apply 
w here  EPA h a s  p r im ary  en fo rcem en t  
responsibility.

§ 1-11.5 Siting rcquirt-ini nl*.
Before a  person m ay e n te r  in to  a fi­

nanc ia l  co m m itm e n t  fo r  or In itia te  con­
s truc t ion  of a new public w a te r  sys tem 
n r  Increase tb e  capac i ty  of a n  exis ting 
public w a te r  system, ho shall no tify  the 
S ta te  and ,  lo  the  e x te n t  prac t icab le ,  
avoid locat ing  p a r t  or all of th e  new or 
expanded  facility  a t  a  site  w hich :

(a) Is su b jec t  t-o a  s ign if ican t risk 
from earthq uak es ,  floods, fires o r  o th e r  
disas te rs  w hich  could cause  a  b reakdow n 
of tho public w a te r  sys tem  or  a  portion  
thereof; or 

<b) Except fo r  In take  s truc tu res ,  Is 
w ith in  th e  lioodplaln of a 100-year flood 
or Is lower th a n  any  recorded h igh  tide 
where ap p rop r ia te  records exist.

Tho  U.S. E n v iro n m en ta l  P ro tec t io n  
Agency will n o t  seek to overr ide lan d  use 
decisions nlTcctlng public w ater  sys tem s 
si t ing  w hich a re  m ad e  a t  th e  S ta t e  or lo- 
c:d g overnm ent  levels.
§111.6 Effective dale.

T h e  regula tions se t  fo r th  In  tills p a r t  
shall tak e  effect 18 m o n th s  a f t e r  th e  d a te  
of prom ulgat ion .
Subpart B— Maximum Contaminant Levels
§ 111.11 Maximum contaminant levels 

fur inorganic chemical*.
(u) T h e  m ax im um  c o n ta m in a n t  level 

fo r  n i t r a te  Is applicable  to b o th  co m m u ­
nity  w a te r  systems nnd n o n -co m m u n l ty  
w a te r  systems. T h e  levels fo r  th e  o th e r  
inorganic  chemicals apply  only to co m ­
m u n i ty  w a te r  systems. C om pliance  w i th  
m ax im u m  c o n ta m in a n t  levels fo r  In o r ­
gan ic  chem icals  Is calcu la ted  p u r s u a n t  to  
51-11.23.

ib> T h e  fallowing a re  the  m a x im u m  
c o n ta m in a n t  levels fo r  ino rgan ic  c h e m i­
cals o th e r  t h a n  fluoride: Level ,

mi l l igrams
Contaminant per liter

Arsenic _____  _____________ ____ 0. Cfi
Uarltim ____________     ,_-  1,
Cadmium  _________ . . . . . . . . _  0.010
C h ro m iu m _____________________ _ 0.05
I.rnd . . . . _____   - ______ ___________________________ 0.05
Mercury _______________________  0.002
Nltrute (an N)..................................... 10.
S'-lonlum ..........,_________ ______ 0.01
Silver ...............................................  0.05

(c) W h en  th e  a n n u a l  average  of th e  
m ax im um  daily  a i r  t e m p e ra tu re s  for th e  
location in which the  co m m u n ity  w a te r  
sys tem  is s i tu a ted  is th e  following, th e  
m ax im u m  c o n ta m in a n t  levels fo r  fluoride 
a i t :

T» I'M" inline 
1 h'Kirci 

l‘*alilvli!irll
Intfrrtvt CVI.'ltlH

Level, 
ntillluntin* 

|n»r liter

ftj.7 Mini I" low..... . 12,0 nmlholovr........ 2.4
Vt.H lo fM.’.i__  .. ' - .1 to 14 0 . . . ....... 2.2
.Vs 1 to .......... . i ».7 to 17.0.............. 2.0
ti.PI to 7lHl......... . 17.7 to 21 4.............. t.H
70.7 lo 71* -' ___ . :•! to ‘20.2.............. 1.0
7V.3 to «*.:• . . .  . . •:tv.3 to 31.6.............. 1.4

§ Ml.12 Maximum contaminant level* 
for organic rlu-n it-al*.

T h e  following a re  the  m a x im u m  c o n ­
ta m in a n t  levels for o iynnlc  chemicals .  
T h ey  apply  only lo com m unity  w a te r  
systems. C ompliance w ith  m a x im u m  
c o n ta m in a n t  levels for organ ic  chem icals  
Is cult u laled  p u rs u a n t  lo -i 141.24. ,

Level, 
mi l l igrams 

per liter
ml citioilmiipd liytli'ocnrhoiiN:

Kudrin (1.2.3,4.10, 10-hoxivchlora- 0.0002 
ii,7*opuxy-l,4. 4ft,6.(1,7,8,H»*octU" 
hydro-1,4-cndo, chdo-6,0 -  *11- 
midluuto mtpl thnU'tin). 

l,lmlano (1,2,3,4.5.6-hcxachlciro- 0 . 00-1 
cyt-lohcxmic, ipinmm luomnr). 

Mothoxychtnr (t.i .t-Trlchloro- 0. t 
:!. 2 - Ids Ip-molhoxyphcnyl)
I'llllUtO).

I'uxitPhOhft (G1B1I„CI,-Technical 0.003 
chlorinated cnmphono, 07-59 
pi->< cut rl tlnrluc).

fEDERAl REGISUR, VOl.  40, N O .  2 1 8 — WE D NE S D AY ,  DECEMOER 24, 1 9 / 5



. /
(b) Clilorophenoxjs:

2,4 - D, (2.4-Dlchlos vlionoxyftcc- I 
Vic ac id) .

2,4,6-TP Silvex (3,4,5-Trlchloro- 0.01 
phcnoxypmplonlc bcIU).

§141.1 .1  M in im um  eonlaniiiliuil levels 
f u r  turbidity.

T h e  m ax im um  c o n ta m in a n t  level:; fo r  
tu rb id i ty  a re  app licab le  to bo th  com m u ­
n ity  w a te r  sys tem s n n d  non-com m tin i iy  
w a te r  systems using  su r face  w ate r  
sources In whole or In par t .  T h e  m a x i ­
m u m  c o n ta m in a n t  levels for tu rb id i ty  
In  d rink ing  w ater ,  m easured  a t  a  r ep re ­
s en ta t iv e  e n t ry  p o ln t ts )  to the  d is tr ib u ­
tion  sys tem , a rc :

(a) O ne tu rb id i ty  u n i t  (T U ) .  ns d e ­
te rm in e d  by a  m on th ly  a v e n u e  p u rs u a n t  
to  5 141.22. excep t t h a t  five o r  fewer 
tu rb id i ty  un i ts  m a y  be allowed if the

illcr of w a te r  can  d e m o n s tra te  to  th e  
S ta te  t h a t  th e  h ig h e r  tu rb id i ty  docs n o t  
do any  of th e  following:

<1) In te r fe re  with d is in fec t ion ;
(2) P re v e n t  m a in te n a n c e  of a n  effec­

tive d is in fec ta n t  ag en t  th ro u g h o u t  the  
d is tr ibu tion  system; or

(3) In te r fe re  w ith  microbiological 
de te rm ina t io ns .

(b) Five tu rb id i ty  u n i t s  based on a n  
ave rag e  lo r  two consecutive days p u rs u ­
a n t  to  5 141.22.
§ 141.14 M aximum microbiological cou- 

(aodnaol IvvrJfi.
T h e  m a x im u m  c o n ta m in a n t  levels for 

coliform bac te r ia ,  applicab le  to  com ­
m u n i ty  w ate r  systems a n d  n o n -c o m ­
m u n i ty  w a te r  systems, a re  ns follows:

(n> W bcn  th e  m em b ran e  fi lter te c h ­
n ique  p u r s u a n t  to 5 141.21(a) Is used, 
the  n u m b er  o f  co lifonn  bac te r ia  sha l l  
n o t  exceed any  of the  follow tng:

r i )  One p e r  100 m ill il i ters as th e  
a r i th m e t i c  m e a n  of all sam ples exam ined  
p e r  m o n th  p u r s u a n t  lo § 141.21 il>) or 
(c>;

(2) F o u r  p e r  100 milliliters In more 
t h a n  one sam ple  w hen  less th a n  20 a re  
exam ined  per m o n th ;  o r

(3) Four per 100 milliliters In more 
t h a n  five pe rcen t  of th e  sam ples w hen  
20 o r  m ore  a re  exam ined  per  m onth .

(b ) (1 )  Wlmn the  fe rm e n ta t io n  tube 
m e th o d  nnd 10 tnlllll ller s t a n d a rd  po r­
tions p u r s u a n t  to 5 141.21(a) a re  Used, 
coliform bac te r ia  shall n o t  be p resen t  In 
an y  of th e  following:

(1) m o re  th a n  10 p e rc e n t  of th e  p o r ­
tions In any  m o n th  p u r s u a n t  to 5 141.21
(b) o r  ( c ) ;

(II) th ree  o r  m ore  p o r t ion s  In more 
t h a n  one sam ple  when less t h a n  20 s a m ­
ples a r e  cxnmincd p e r  m o n th ;  or

(III) th ree  o r  more port ions In m ore 
t h a n  five pe rcen t  of th e  sam ples when 
20 o r  more sam ples  a r c  exam ined  per 
m o n th .

(2) W hen  the  fe rm e n ta t io n  tube  
m e th o d  and  100 m ill il i ter  s t a n d a rd  po r­
tions p u r s u a n t  lo 5 141.21(a) a rc  used, 
coliform b a c te r ia  shall n o t  be p resen t In 
nny  of th e  following:

(I) m ore  th a n  00 p e rcen t  of th e  p o r ­
t ions In nny m o n th  p u r s u a n t  to 5 141.21
(b) o r  ( c ) ;

(II) five p o r t io ns  In m ore th an  one 
sa m p le  when less t h a n  five sam ples a re  
exam ined  p e r  m o n th ;  o r

(111) five portlo In more than 20 
percent of the sami -s when five or more 
.'ainples are cxami d per month.

(c) For community or non-community 
* vstems that are required to sample at a 
late of less than 4 per month, compli­
ance With paragraphs (a), (b)(1), or 
Un <2 ) ol this section shall be based upon 
sampling during a 3 month period, ex­
cept I lint, at the discretion of the State, 
compliance may be based upon sampling 
during a one-month period

Subpart C— Monitoring nnd Analytical 
Requirements

§141.21 rdicinliinlngiral contaminant 
Kiiiqiliiig i. ml annh licul require­
ments.

(a) Suppliers of water for community 
water systems and non-communlty water 
systems shall analyze for colifonn bac­
teria for the purpose of determining 
compliance with 5 141.14. Analyses shall 
he conducted In accordance with the an­
alytical recommendations set forth In 
"Stnnrlr-d Methods for the Examination 
of W n  r and Wastewater." American 
Public. Health Association, 13th Edition, 
pp. C(i2-G8B, except thatn standard sam­
ple size shall be employed. The standard 
sample used In the membrane filter pro­
cedure shall be 100 milliliters. The stand­
ard sample used In the 5 tube most 
probable number (MI’N) procedure (fer­
mentation tube method) shall be 5 times 
the standard portion. The standard por­
tion Is either 10 milliliters or 100 milli­
liters as described In 5 141.14 (b) and (e). 
Tho samples shall be taken at points 
which are representative of the condi­
tions within the distribution system, 
t!>> The supplier of water for a com­

munity water system shall take colifonn 
density sample;, at regular time Inter­
vals. and In number proportionate to the 
population served by the system. In no 
event shnll'tho frequency be less than as 
set forth below;

M i n i mu m number of 
Population served: samples per month
as to i.non________    i1.001 to a.filltl_______    a8.001 to 3.U00__________   a
а.aoi io 4.IOO__________________  4
4,101 lu 4,1)00_______________________ 6
4.001 to 6,li(K)_____________ -____ nб.1(01 to 0,7(10______     7
0,701 to 7,000__________________  a
7.001 to 0,000_______    0
0,601 to l),400...................    100,101 tb 10,300.!____   11
lo.aoi to 11,100......     la
11 101 lo 12,000......................................  13
l.i.mil to la.iiuo_______     H
18.001 to 13,700...  15
1:1.701 to I I.GOO ............  10
14.001 to 16,500......................................  17
16.501 to 10,000......................................  1«
Pi ,ioi io 17.300.......    10
17.301 lo 18.100................. 20
ii).ioi lo la.ooo ____   si
1U KOI to I!) 000.........._______ . . .  2210,1101 to 20,700_________________ 21
20,701 to 31,000.......    24
21.501 to 22,1100.....    20
22.301 10 23,200_____________   20
2:1.201 to 21,000   _ 2721.001 to 21.000............  2ft
21,'Jill lo 26.000...   211
26.001 to 2U.OOO................. 30
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20.001 to 33,000....... .........  35
33.001 to 37,000_________________ 4037.001 to 41,000_______ _________  45
41.001 to 40,000_________________ 60
40.001 lo 50.000_________________ 65
60.001 lo 54,000__________ ______ GO
64.001 to 50,000_____________ ___ 65
foil'll to 64/KIO_________________ ' 70
Ct.oOl lo 70,000___ ___________  75.
700-I to 713,000 ...____________  80
V OJI to 63.070_________________ 85
t.J ■»')I U. VUiUOQ______________ ... 00
•JO,0u| to 1)5.000__________________  95 i
1)0,001 Vo 111.000_________________  100
111.001 in 130,000 :____________  110
130.001 to 150,000________________  120
inn.noi to 100.000________________  130
mo.ooi to 220.000________________ 140
220 001 to 250,000________________ 150
250.001 lo 200.000____ _.__________ 100
290.001 to 320,000________________ 170
320.001 to 300,000________________ 180
300.001 to 410,000________________ 100
410.001 to 450.000________________ 20C
450 001 to 500.000________________ 211
600.001 to 650,000________________  221
650.001 to 000.000________________ 231
con.oni to OG0.000________________ 34(
000,001 lo 720,000________________ 250
720.001 to 700.000________________ 200
700.001 lo 040.000________________ 270010.001 to 010.000_____________ 200
(110,001 to 070,000___________    200
1)70.001 to 1,050,000______________  300
1.050.001 to 1,140,000____________  310'
1.140.001 to 1,230,000____________  1 820
1.230.001 to 1.320.000............  330
1.320.001 to 1,420.000............   340
1.420.001 10 1.620.000...........    350
1.520.001 10 1.530.000— ............  SCO
1.5.10 r,01 to 1.730,000______________ 370
1.730.001 to 1,050,000_________    3B0
1,060 001 to 1.970.000__________   890
1.970.001 to 2.000,000______________ 400
2,000 001 *0 2.270,000______________ 410
2.270.001 to 2.510.000...........   420
2,610.101 to 2.760,000...........   430
2.760.001 to 3,020.000..........    440
3,O’,10.501 to 3.320,000..........    450
3.320.001 to 3.020,000...........    400
3.G20.IH11 tc 3.960,000...........   470
a.nno.oi'i to 4,310,000...........   <no
4.310.001 to 4.090,000.............   490
4,01)0,00.1 or tiioro____________     COO

Cased on n history of no coliform bac­
terial contamination and on a sanitary 
survey by the State showing the water 
system to be supplied solely by a pro- 
teeted ground water source and free of 
nnnll.iry defects, a community water sys­
tem serving 115 to 1,000 persons, with 
written permission from the Slate, may 
reduce tills sampling frequency except 
thnt In no case shall It be reduced to leas 
Uuiii one per quarter.

<c> The supplier of water for a non- 
Cbiumunlly water system shall sample for 
roliform bacteria In each calendar quar­
ter during which the system provides 
water to the public. Such sampling shall 
begin within two years after the effective 
dale of tliL': part, if the State, on the 
basis of a sanltary smvey, determines 
that some other frequency la more appro­
priate. that frequency shall be the fre­
quency required under these regulations. 
Sut'li frequency slmh be confirmed or 
changed on Uie basis of subsequent 
surveys.

(d)(1) When the coliform bacteria In a 
.single sample exceed four per 100 milli­
liters ({ 141.14(a)), at least two consecu­
tive dully check samples shall be collected 
and examined from the same sampling 
point. Additional chock samples shall be 
collected daily, or at a frequency eslab-
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m e n ia l  Pro lec tion  Audicy, Office of 
Technology T ran s fe r ,  W ash ing ton ,  D C. 
204 GO, 1071.

(2» B a r iu m —Aloinic Abgorpliop M e th ­
od, ‘‘S ta n d a rd  M ethods fo r  th e  l-'.xami- 
n; tion of W a te r  nnd W astew ater ,"  Kith 
E dition , pi>. 210-215, o r  "M ethods for  
Chemical Analysis of W a te r  and  W astes,"  
PP. 77-98, E nv iro nm en ta l  P ro tec tion  
Agency, Ollice of Tech  nolo ;y T ran sfe r ,  
W ashh  nton, D.C. 204GO, 197-1.

( 2 1 C a d m iu m —Atomic Absoriilion 
M ethod, " S ta n d a rd  M ethod , fo r  lire Ex- 
am ina l io r  of W a te r  an d  W astew ater ," 
13th Edition, pp. 210-215, o r  "M ethods 
for  Chemical Analysis of W a te r  nnd 
W astes ,"  p.’>. 101-103, E n v iro nm en ta l  
P ro tec tion  Agency, Office of Technology 
T r a n  for, W ashing ton ,  D.C. 2ulfin, 197-i.

(4i C h ro m iu m —Atomic Absorption
M ethod, " S t a n d a rd  Method- lo r  (.lie E x ­
am in a t io n  of W a te r  i ml W astew ater ,” 
13th Edition, pp. 210-215. or "M ethods 
for  C hem ical Analysis of W a te r  and  
W astes ,"  [ip. 300-10G. E nv iron m en ta l  
Pro lce tton  Agency, Office ol Technology 
T ran s fe r ,  W ashing ton . D.C. 20-100, 1974.

(5) L ead--A tom ic  Absorption Method, 
" S ta n d a rd  Methods lo r  th e  E x a m in a ­
tion  of W a te r  nnd  W aste  .ra ter ,"  13th 
E dition , pp. 210-215, or "M ethods  for 
Chemical Annly: is of W a te r  and  Wastes," 
pp. 112-113, E nv ironm enta l  P ro tec tion  
Agency. Of)tee of Technology T ransfe r ,  
W ash ing to n .  D.C. 20-100, 1971.

(D» M rcury— Blameless Atomic Ab- 
so rp tion  Method, "Mel hods fur C.'hriiurul 
Analysis of W a te r  and  Wa.-.les," pp. 118- 
12G, E n v iron m en ta l  Protect Ion A-cnry , 
Ofllce of T echno lo rv  T iu i .s le r ,  Wa- li- 
ington, D.C. 20-100, 1971.

(7) N it ra te — Brucine Union met Dc 
Method, " S ta n d a rd  Method, for ih e  E x­
am in a t io n  of W a te r  an d  V.'a ; |ev.atcr,"  
13tli Edition, pp. 4(i 1-401, or Cs.-mium 
R eduction  Metliod, "M ethod  . lor c h e m i ­
cal Analysis of W a te r  and  W astes,"  
lip. 201-209. E nv iro nm en ta l  P ro tec tion  
Agency, Office of Technology T ransfe r ,  
W ash in g ton .  D C, 20-10). 1971.

(8) Selen ium —Atomic A h .m p llon  
Metliod, "M etliods for Chem ical Analvsis 
of W a te r  and  W astes," p. 115, En-. Iron- 
m en ia l  Pro tec tion  Arrllcv. Olli-'C of 
Technology T ransfe r ,  Wuslinti' iop. D C  
20-100,197-1.

<9> S ilver—Atomic Absorption M eth ­
od. " S ta n d a rd  Methods for  Ihe E x­
a m in a t io n  of W a te r  a n d  Waslev a te r" ,  
13lit Edition, pp. 210-215, or "Method-; 
fo r  Chemical Analysis of W ate r  and  
W astes",  p. MU. E n v iron m en ta l  P ro tec­
tion Agency, Office of Technology T r a n s ­
fer, W ashing ton .  D C. 204(10. 1974,

(101 Phiorlde— Kleetrodo Mi Iliad, 
“S ta n d a r d  M ethods for Ihe  E xam ina t ion  
of W a te r  a n d  W astew ater" ,  13th Edition, 
pp. 172-17-1, or "M ethods  for Chemical 
Analysis of W a te r  and  Wastes,"  pp. 115- 
07, E nv ironm en ta l  Protection Agency, 
Office of Technology T ransfe r ,  W ash ­
ington. D.C. 204(10, 1074, o r  Colorimetric 
Metliod w ith  P re l im inary  Distillation, 
“S ta n d a rd  Methods for tile E xam in a tion  
of W a te r  an d  W astew ater,"  13th Edition, 
pp. 171-172 a nd  174-170, or “M ethods for 
Chem ical Analysis of W ate r  an d  
Wastes,"  pp. 59-GO, E nv ironm enta l  P ro ­

tection Agency, Office of Technology 
T ra n s fe r ,  Wash! i ".ton, D.c. 201G0, 1974.

J -11.21 Or,-; tiiic <4irniii-.il Moulding
nnd mild}lirnl rcqiiirrmoiil-.

(ni An analysis of subs tances  for the 
purpose of de te rm in ing  compliance v i l l i  
5 1-11.12 shal l  lie m ad e  as  follows:

(1> F o r  all com m unity  w ate r  systems 
ulili/.iriG su r face  w a te r  sources, analyses 
sha l l  be completed  w ith in  one y e a r  fol­
ic, .v in g Lire effective d a te  of ill is par t .  
Samples analyzed  sha l l  lie collected (lur­
ing th e  period of tire y ea r  designated  by 
tbe  S ta te  as  the  period w hen  c o n ta m i­
n a t io n  by pesticides is m ost likely to 
occur. These analyses sha l l  be repeated  
a t  in tervals  specified by tIre S la t e  bu t  
in no event less f requen tly  th a n  a t  th ree  
y ea r  in tervals.

Cii I 'u r  com m unity  w ater  systems 
utilizing only g round  w ater  sources, 
analyses shall be completed  by those sy s ­
tems specified by th e  S ta le .

(h i  If lire resu lt  of an  analysis m ad e  
p u rs u a n t  to p a ra g r a p h  (a) of th is  sec ­
tion indie tes t h a t  th e  level of any  vnn- 
'umitiMiii is lcd in 5 141.12 exceeds the 
m ax im u m  c o n ta m in a n t  level, th e  s u p ­
plier of w a te r  shall repor t  to th e  S ta le  
within 7 days  an d  in i t ia te  th ree  a d d i ­
tional analyses within one  month .

(<-.) W hen  llio average  of four analyses 
onole pu r  m in t  to p a ra g ra p h  <h‘ of this  
section, rounded to the  sam e n u m b e r  of 
. ap p lican t  figures as th e  m ax im um  co n ­
ta m in a n t  level for the  substance  In que - 
Ii hi, i M-reds Ihe m ax im um  coiilumhi.ml 
level, Ihe supplier  <•! vvalel- shall rep o r t  
lo ihe  S ta le  p u r s u a n t  to j 141.31 and  give 
notice In th e  public pin i rm l lo j Ml 32, 
Monitoring a f t e r  public, imli.iei it iuu shall 
la- a t  a frequency de.-ignaled by ihe  S ta le  
an d  shall con tinue  unti l  tlie m ax im um  
eo n ln in h ian t  level bos  not born exceeded 
In two successive sampler, or  unti l  a 
m on ito r ing  schedule  as a  condition lo a 
variance, exem ption o r  enlnreeii ient a c ­
tion shall become effective.

id )  For llm Initial analysis  required 
by p a rag ra p h  <u) <1) an d  i 2 i of this 
Ma iion, d a ta  for su r fa ce  w ate r  acquired  
w ith in  one y ea r  p r io r  to (ho effective 
d a le  o. (hi-, p a r t  and  d a ta  lo r  ground 
wab-r aequii -d w ith in  th re e  years  prior 
lo ilia cll 'crlive (late of th is  p a r t  may lie 
subs ti tu ted  ill tile di c ro t lo n o f  Ih e i i t a le .

<<•) Analyses m ade  to dclci 'inine co m ­
pliance with } M l.12 (a)  shall be made 
In accordance  with “ Metliod for Oj-gnno- 
chlorino I’c:ilclde.s in Indus tr ia l  Klllu- 
ri its ,"  MDQAHL, E nv iron m en ta l  p ro ­
tection  Agency, C incinnati ,  Oh lo, Novem­
ber 2)1, 1973,

(ft Analyses m ad e  lo de te rm ine  com ­
pliance with 5M 1.12ib)  shall be co n ­
ducted In i eenrdnneo w ith  “Methods for  
C h lorina ted  I’ltenox A d d  Her brides in 
Indus tr ia l  K,'incuts," MMQ.-' tL, E n ­
vironm enta l  lV iU ’d in i l  Agelie ", Ciliciu- 
Jin11, Ohio, November 28, 1973.
J5 111.27 AllerimlM- aiud}iiiail leeln

IliipiCH.
W ith  th e  w ri t ten  permission of f.io 

S la te ,  concurred  In by the  Admit s t rn -  
to r  of tho U.S. E n v lrm m e n h i l  Pro tec­
tion Agency, un ulff m o t ive  rnalytlca ' .

technique may be employed. An alterna­
tive technique shall be acceptable only 
if It Is substantially equivalent to the 
prescribed test in both precision and ac­
curacy as it relates to tire determination 
of compliance with any maximum con­
taminant level. The use of the alterna­
tive analytical technique shall not de­
crease the frequency of monitoring re­
quired by this part. -

“Ml I 11.28 Approved Inliornlnrirs.
For the purpose of determining com­

pliance wiili 5 141.21 through 5 141.27. 
samples may be considered only If they 
have been analyzed by a laboratory ap­
proved by the State except that meas­
urement.-. for turbidity and free chlorine 
residual may be performed by any per­
son acceptable to the State.

141.29 Monitoring o f  consecutive poli­
tic «ilcr frVbtcuks.

W h e n  a public water system supplies 
water to one or- more other public water 
sy.-l- ms, the Stntc may modify the moni­
toring requirements imposed by this 
part lo the extent that the intcrconnec- 
ion of the sysema justiies treating them 
as a single system for monitoring pur- 
p o m -s. Any modified monitoring slmll be 
conducted pursuant to a schedule speci­
fied by the Stale and concurred in by the 
Administrator of the U.S. Environmental 
1'rolcclinn Agency.

Sul.part D— Repoiting, Public Notification 
and Record Keeping

I) 111.3) It.porliug I’cquirciiH-iilx,

■ a i Except where a shorter reporting 
period Is specified in tills part, the 
Miuplicr of water shall report to the State 
within 40 days following a test, measure­
ment or analysis required to be made by 
tins part, the results of that test, meas­
urement or analysis.

ib) The supplier of water slmll report 
In the .Slate within 48 hours the failure 
lo comply with any primary drinking 
water regulation (Including failure to 
comply with monitoring requirements) 
m i fori 11 in tills part.

ie i  T h e  supplier of water is not re­
quired lo report analytical results to tho 
Biate in eases where u State laboratory 
performs the analysis nnd reports the 
n Milts to I hc State office which would 
normally receive such notification from 
Hie supplier.

r 111.32 I’ulilic iiolilicnllon.

<a) If a community water system falls 
(o comply with an applicable maximum 
contaminant level established In Subpart 
it. (alls to comply with an applicable 
lest lug procedure established in Subpart 
O of this part, I* granted n variance or 
an exttmplior from an i*’>p)icab)e maxi­
m u m  eoipa'olunnl level, fails to comply 
with 11- cqulmncnts of any schedulo 
prose,ibe I pursuant to a variance or ex- 
eni'.llor, or falls to perform any inonl- 
fi rli", required pursuant to Section 1445

i of the Act, the supplier of water slmll 
notify persons served by Die system of 
Hie failure or grant by inclusion of a no­
tice in Hie first set of water bills of the 
system issued after the failure or grant
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veys and tlio NAS study. CCE was Initially 
used ns a means of taste nnd odor control. 
As concern < vcr adverse health cITccts of

•
 organic chcm'cats grew. CCE was turned to 
as a rough surrogate for organlrs to be tired 
as a health-based standard rath-T than nr. nu 
esthetic standard. Unfortunately, ns more Ir. 
learned about organic chemical pollution of 
drinking witcr. CCE looks less and less elfcc- 
tlvo as a surrogato for harmful orgnuics.

Tho principal dlfflculiy with CCE la lint. 
It Includes only about one-tenth of ihe total 
organic content of tho volume of water 
campled nnd It does not measure organic 
compounds of greatest concern, such ns tho 
volatile haloim tlinncs. Thus, u high CCE test 
result docs not necessarily mean thnt tho 
water tested may pore a hazard to health, 
and a low CCE lest re. hit may bo obtained 
from wnlcr with a high level of potent Inllv 
harmful orgniuc compounds. In short, there 
Is no sound br, ds of correlation between CCE 
test results and the lev !  of he.rmlul org mle 
chemicals In tho water tested.

To establish a maxim.im contaminant level 
under tlieso cliciunstnicos would nllno l cer­
tainly do more harm than good. It could give 
a fnlso senso of security lo persons rer'wd 
by systems which uro within tho ci lablb lied 
level and a false sense of alarm to per unx 
served by systems which exceed the level 
I t  also would divert remirrcn and itllruUon 
from clfnrlx to llnd more eflcclIvo wava of 
dealing wit.lt the organic chemical protilem.

Total organic carbon (TOC) ami dicing d 
oxygen demand iCOli) are miriogah". that 
liavo been oon«i lered. hut they have .mil i- 
tlona also. TOC’ lorn the sdvnni - >■ of I,icing 
quicker and clu per (on a per sample bad i 
than CCE, hut (lie availability of sco.-lllvo 
luslrumenls for this measurement la ques­
tionable. More luvetitlgallon of tho idgnlil- 

• canco of any TOO number it t a health ellcela 
limit hi almi needed, c o l)  Ir. e.olly deter-

•
 mined with readily available Inhniabny 
kqulpmrot, but c o l)  Is not lim.b d lo , guide 
^111)1 pounds, and lii d<|, i ii i i »i> nuillhi i ill* .1 
cannot he adequately related in heanii m> 
Difleniicc at thl lime 

EPA is dived mg nuhatanllal re- i.oi. eii to 
resenreh Into the health etferpi , l i.pnim 
organic chemicals and groiqei of mgaiile 
chemicals Also, II Is expected tha t  the study 
of the National Academy of UclemeH will 
prodiiro further data on health elfocp. How 
over, In view of the significance of the polen 
tlal health prohlem. It Is not enough to w.nt 
for this nddlllrmal health ell'ucts data HIM 
I here fore will uiulertakn lo litonllfy one o, 
more surrogate teMs for organic ehemb’iils or 
organic chcmleal groups, and will also stud, 
hi depth the preseneo of iiperllle organl, 
chemicals In ililiiklug wider aupplie-. H 11 
anticipated that tills ell. rt will result In 
tho development of an additional Mid. or 
MCE's for organic rhemleu’s by amendment 
of the Interim 1’i'nmry Drinking Water Ilcg- 
ulatlonn without having to wall for a mine 
complete resolution of the organic c|iemicals 
question In the Revised Itegnlntlons.

Accordingly, EPA Is adopt log regulations 
on organic chemical monitoring, using the 
authority of Sections l i i t t  and 1160 ot llm 
Act, The regulations require tha t  over 100 
selected public water systems nerving nub- I 
stantlal populations collect samples of raw I 
mu''treated water (or submit, km to e p a  fur 
organlcs analysis. I.PA will analyze the miiii- 
pics for a number of general organic parame­
ters, Including CCE, TOO (volatile and non­
volatile), NVOO. Total Oi ganlc Chlorine 
(TOCI), ultraviolet nb-orlmncy, and flume • 
cencc. Ill nddlllon, (he water will ho nnnlyri d 
for 31 speclllc nignnle coinpoundn. The-,a 
laboratory analyses will he used to evaluate 

extent nnd nature ot orgaulc chemical 
mjjm ilamlnslIon of drinking water, to evaluate 

validity of the general organic parametria 
^ n s  surrogates for ineastiivs of harmful organic

chemicals. and lo dclcrmii >■ whether there 
Ss nu adequate basis for • ■ dishing maxi­
mum rontomhiiit lev ls  lor icclflc organlrs 
or groups of organlcs

In addition, EPA 1:; embarking on an In­
tensive research program to llr.d more defini­
tive answers to tlia following four questions:

1. What arc the eilcrls of commonly 
occurring orgnelo compounds on huinau 
health?

2. What analytical pvoctdun t should be 
Used to itv.nliM finished drinking water lo 
a .svirc that any pilmnry ditnklng water reg­
ulation i dealing will! organlcs are ir.et?

3 IJevnir e roiiiu of these e.rgaule tmc- 
pouiels are formed during Water treatment, 
whit changes in treatment praellecs are ro- 
qilbe.l to minimize the formation of the 
compounds in treated witter?

•1 V.'li \I treatment tcrhnulnpv nuM <c ap­
plied lo reduce contaminant levels lo the 
row entr.V ti ns that ilia, he specified lit tho 
regulation '

this n  i arch will Involve health•'■HceU 
end epidemiological re utiles, tnvistlgallohs of 
andytlral methohdoiy, and pilot plant nnd 
held Miu'1 i of urgedin removal unit pair- 
e-.'t-.. Paine phase i of the ten .ip h aro to ho 
eompleteil hv tills fall, while much nf the 
remainder e. It» he compteled wl'ltln Ihe next 
e deeditr year.

As w in  M. -1111i• ■ tn111 Informnlhm Is derived 
from the moiillirlng prugrnm and related 
re areli, piliuurv dihiking water regulations 
will lie amended r.n (hat Hie Olglthlc I'lM'inl- 
eat.  problem can lie dealt with without 
<b i v Tin- uttmli uln ; pro; rant r. Ill he coin* 
pb-ii d tvlilun one te n .

During II" Interir.i period while • ili-bie- 
lory MC'I,' fur nremlc coiihtinlii.Utott In 
drinking Wilier me being ilevi lo|,id. I PA Wilt 
in I In upeelllu neeii where uppropilalo In 
deal vrllth nrgiihle emilnmlnal km If the Ml’A 
iiumlhirhig program reveals icidmis rpeellle 
f i fe  i of contamination, MPA will work with 
Nliile and local nil I hnrlllco lo Ideitllly the 
lain ,• e mid Ini 11 ire of the g; «ililn/n end In I iil.e 
ten ■ dial netIiiii M'A v III al n aid tie ’Hfipu 
in l li-n11fthie I'ddlLlnied pon.niuiitly wuhr 
..ujipllct lbui require niial),'

\y  \> t'r-it V'nir'i, Propo ell ( i«i.Ml coiP.lined 
Mi I let uaeral organic pr-Llcldct; )i I’d. of 
Ihe i omrilellls on t I 11 Ml (ullt of a total of
1 III! reqile led that tho Mt'M's for pt'Stteiihei 
el| In r he rained m deleted entirety. There 
weie Pvu leipie.Ms for Inehisitiit of llnols for 
a,.|,fi I', one n  quest for al. org.nuiplin .pintle 
In-1 ibide limit, one for a limit on dioxin, 
mol r.ipifs ' i lor llinll ■ for nldrln, dieldrln, 
lit) I' anil i-hloi hie tr let ) Other rommei.ixiitig.
g.osioil ill *i peal lode limits In* restricted to
oiin i . etii li". or i pill... or al b on only to n n -  
f.lre water dill lug periods i t pesllelde me 
TlU'ie wen* al. n leqllealn lor rexesieh oil 
eareoiogenle rb.lt and hlniiiliplllleittlmi,

Tin e proposed pesticides lovcln were rare- 
foil- run,altered In' the Advisory t'ominllbn 
and have bent reviewed In light nf available 
data mi the Iteallh ellcetn of these pestleldi'S 
and Ihrlr Incidence In drinking water sup- 
pile.'. The levels established are ndei|Uitlely 
Mipported by the authorities cited In Ilia 
tjiiilruierit ot ItiiAin and Purport.

A I Unit fur 2,'Mfi-T wan teiilallvely piiipia.cb 
(i f  inn Atlviuiry Committee hut wan tlvlcteiJ 
from Ihe Committee's final report In 11'7.1 on 
Ihe erouuih tha t  MI'As pan on tho u e of
2 Mli T for liquid to use* made n dilnl.lng 
wati i limit tiiuireessary. That ban has now 
het'ti In t’llrel for about live yearn, and It h; 
highly unlikely Hint this heihleldo exist* In 
ill Inking water except perhaps In extremely 
rare cn-.eu In trace nmountr, MPA Is now I it - 
Vi'Mlgntlhg reporl i of 3,4,8-T In suino water- 
wavi. hi Northern luniMaim, nnd will recoh-

, i.Uler llie tlr-.lralilllly of an MCI, for 3,4,S-T If 
I ht'tv data linllmh' tha t tho pesllelde Is np- 
I pcailng In drinking water supplies at a sig­

nificant rule. Dioxin Is it minor contaminant

or T.I.fi-r. and the some baatc considerations
iqiply to it.

The tlrshability of an MCL for org...noplios- 
phorus hitectlchlcs, which was recommended 
In Pj73 by tho Ad'Tsory Coinmrttec. was care­
fully considered by EPA. It  was decided not 
(a adopt such a level, because although these 
pesticides would (mac a serious health risk If 
they were present a t  tho consumer's tap, the 
fact Is tha t thcic Is no evidence tha t  such 
pcstlehle reach the consumer's tap. Tills was 
ill icuiOL'd In the preamble to tho proposed 
piluutrv drinking water standards, at 40 FR 
llp:i:\ A-, noted there, these pesticides reach 
tvaler imureer, usually only by accident or !n- 
UuecHy. and their tendency to degrade rap­
idly nppairnUy has prevented problems which 
might o-ctir when they do reach drinking 
v her inuteoi. The principal threat from 
tn.'.e pe.ieides Lx fnun accidental spills In 
water iu u n  The appropriate way to deal 
V nil Ml. b ■ pills Is by emergency action When 
they occur, not by periodic monitoring which 
w * iilil nut rateh the problem In time.

V.T'h re .pert lo nldrln. dlePlrln and DDT. 
El'.Vr. national survey or the presence of 
those pesticides In drinking water supplies 
ha . not been completed. If tho results of 
tha t s u m  y Indicate tha t  those pesticides aro 
present hi a significant number- of wnlcr 
supplies, nu appropriate amendment of tho 
JnP'ilm ITImsiv Drinking Water Regulations
will Ilil pl.IpllKPd

The pn pi M'd MCI.’a for ehlorUane, hepta- 
t him. and hepl u lilnr epoxide have been de­
ified In rate e I PA Is currently Involved In 
liie.penalnii anti cancellation hearings for 
H u m ;  pr .Hidden. MCE’s will bo roconaldorcd 
at a later date.

Currihl reis areh on pesticides, Including 
Imin niii'i fa of their tneldenco lit tvaier stip- 
pllen anil tlielr hualth edccUi, will be con- 
ltlined and expnnded

:i jtfiiniforlai; /iVqiifrainetift 'Iltere wote 
over '.’.'id comntrnl on | t i l . 21. dealing with 
nioultorhig lor complUnce with llui MCI, s 
lor CCE and pmtlctdrv. However, most ol 
Hu m' enmmeitts were moro related to the 
in. ilia of the Mci.'a than to ih* mniutorlng 
reqiilromonln Tim IXH limit has been din- 
eu . 'ell ubnvo, and Umt. tlMatisslon will not hr 
repealed hero.

A number of connnenU on |  14121 sug- 
gi'i.led tluit monitoring requlremeaus for 
jie.'.lh'lilea he cllmlnaleil, or at leant th a t  the 
respnnslhlllly fm miclt monitoring he as- 
nuineil by epa  or the Slaton rather than by 
piddle wnlcr nystem. Cuneorn was expressed 
liter tie- gust iit mtmltnrlDg for pe.itleldos, 
and ihe i.lmeiiru ol peatliddvr In puhllo Witter 
I.'/stems In some airun.

MPA iigrroH that regular monitoring for 
peilleldi's I:, lull needed for ill piihlln wutrr 
ayaiemx in.log only ground .water source* 
I'c-.lli'ldi". are raiely found in significant 
levels in ground water. Accordingly, tho pro- 
pOM'd (111 ‘.II linn hern mended to provide 
that for a system using only ground water, 
luoulloi'lng -.hall lie required only when speci­
fied by the entlly with primary enforcement 
roiponslhlllly 'I'lilit will mure reaionahly 
limit mnnlliii'liig for pesticides In systems 
using only ground water to those I hid a met 
w hen the IP ale or El'A has tea.-, on to suspect 
the pnaalhlllly ol • nnlitmlnullou.

In the case ol surface waters, tho greater 
tin Ideiiee of the a peiilleules requires moni­
toring aero 'Hie-hoard. For all community 
water lyaleiini udng smfnco water sourt’cii 
for all or pa il of Ihtdr wutor. monitoring for 
li'Miclilt's will lie required within olio year 
i f the elleei.ive dale of the regulations. This 
looiiltidln;; shall lie repented ut Intervals 
a perilled by the Jilnte nnd In no event leu  
Sreqiieotly Hutu at three year Intervals.

Mectlon 142 I bus also been nmonded to re­
quire Hint samples to bo analyzed for peni- 
rldei mnut bo colleototl during a period of 
tbe year dealgnated by the entity With prl •

fCDI RAL nrCISICR, VOl, 40, NO, 318— VM INfSOAy, DCCtMOtR }1, I97i 4



I D N T R O L  O F  T R E E S ,  B R U S H  A N D  E ^ O A D L E A F  W E E D S

L o w ^ V o l a t i l e  B r u s h  a n d  W e e d  H e r b i c i d e  f o r  

I n d u s t r i a l ]  F o r e s t r y ,  R a n g e l a n d  a n d  P a s t u r e  U s e s

ACTIVE INGREDIENT:
2 ,4 .5 -T r ic h lo ro p h e n o x y o c e t ic  Acid,. • ' /

P r o p y l e n e  Gly'bol Butyl E th e r  .E s te r s  . . .’l . V   . . . .    1,69.2% • ' *
2 ,4 ,5 - T r i c h la r d p h e n o x y a c e t i c  Acid E q u iv a le n t  — 45.0%  ■ ■ ■ ' . ! ' . ■ '

6 . 4 P o u n d s  p e r  G allop- .  I '  • •
INERT INGREDIENTS: . . .  .’ ! • ; . . . . . . . . , .  .< L ; . . . . . . .  • • . . . . . . . . . . .  3 0 .8 % . '
E.P.A, R e g is t r a t io n 'N o ,  464-2^5-AA . E.P.A. E s t . 464«M M " .

A G R I C U L T U R A L  C H E M I C A L

Do Not Ship oV Store with Food, Feeds, Or Clothing

PRECAUCION AL.USUARld Si usicd no leo ingles; no uso osio 
productshnstu quo ln\etiquj}tii lo haya sido oxplicada amplianicufn

TRANSLATION: (10 THE USER II you cannot road English, do not 
use this product until the label hos lieeli fully explained to yoii |

’ ' ii '

K E E P  O U T  O F  R E A C H  O F  C H I L D R E N  

. M A Y  B E . H A R M F U L  IF S W A L L O W E D  P M A Y  C A U S E  I R R I T A T I O N

| * Avoid Cqntact with Eyes, Skin a n d  Clothing

...

86-1064  P R I N T E D  IN U.S.A. IN N O VEMBER, 1976.

R E P L A C E S  S P E C I M E N  L A B E L  86-1 0 6 4  P R I N T E D  JUNE, 1976.

D I S C A R D  P R E V I O U S  S P E C I M E N  LABELS

R E V I S I O N S  INCLUDE: N O  NE W  L A B E L  COPY: F R O N T  P A N E L  FO R M A T  R E V I S E D



D O W . - E S T E R O I M  2 4 5  H E R B I C I D E
C o n t a i n s  P r o p y l e n e  G l y c o l  B u t y l  E t h e r  E s t e r s  o f  2 , 4 , 5 - T  •  A c i d  E q u i v a l e n t :  4  P o u n d s  p e r  G a l l o n

DIRECTIONS
ESTERON 245 herbicide is recommended for industrial vegetation control in forest areas; 
on right-of ways, such os communication lines, electricol powerlines, pipelines, high *ay», 
and roilroads; fence rows, and on rongelonds and pastures. This herbicide controls her 
baceous and woody plants including such 2.4 D res:slant species as — ash, block gum. 
brambles, grourdcherry. hawthorn, hotsenetile. maple, mesquite. ook *• ageoronge, 
palmetto, poison ivy. pricklypeor cactus, redbay. solmonberry, sweetgum, w ild  blackberry, 
w ild rose, ond cerfoin species of Ribes. Do not app ly  ESTERON 245 ‘vhere spray drift 
m ay contact nearby 2,4,5-T susceptible craps or otner desirable plants or m a y  contam i­
nate w a ter in tended for irrigation or domestic purposes. Read en d  follow- a ll Use 
Precautions g iven  on this label.

PREPARING THE SPRAY
Use on ly  diesel oil, No . I or No . 2 fuel oil or kerosene where oil is recom m ended in 
the spray m ixture.

O il Spruys: Ad d  ESTERON 245 to the required amount of oil in the spray tonk or mixing 
tank and mm thoroughly. This mixture con be made at ony time before actual use and no 
separation w ill occur. Do not let any water, or oil-woter mixture sprays get into Ihe ESTERON 
245 or into the finished mixture, os it may form o gel.

W ater Sprays: Fill the spray lank about half full with clean water, add  the required omount 
ot ESTERON 245 ond complete filling the tank Mix thoroughly and contirfue agitation 
while spraying. Coufion: See NO TE  in paragraph on O il-W a te r  M ixture Sprays. 

O il-W o te r  M ixture Sprays: W hen vigorous agitation is used, I gallon of ESTERON 245 
will emulsify up to 10 qollons of o il in 100 gallons of spray mixture. First, prvmix the 
f  STERON 245 and oil in a  separate confoiner. Do not allow  any woter or mixtures contain­
ing water to gel intn the ESTERON 245 or the premix Fill the spray tonk about half full 
with water, then slowly odd  the premix with continuous ogitation ond complete filling the 
tank with water. Ii the premix is put in the fot.k without any water, the first water added 
may form a thick "invert" (water in oil) emulsion wh.ch wilt be hard to brook. As an alter 
note procedure, the oil may be odded  after the ESTERON 245 is mixed in the water, but 
highly vigorous mechanicol agitation ii  required ond a  poor en.uliion may he formed 
The premix method is preferred

NOTE: ESTERON 245 in water or oil-woter sprays forms an emulsion, not a solution, ond 
separation may take ploce unless sprays ore ogitated continuously. Mechanical ogitotion 
is recommended

INDUSTRIAL BRUSH A N D  WEED CONTROL 
INCLUDING FORESTRY USES 

H IG H  V O L U M E  S P R AYS  

Foliage Treatment; For control ol woody vegetation up to 8 leet toll, app ly  when foliage 
il well developed and plonts ore actively growing Spraying during prolonged Hot, dry 
weather or after leaves have lost their normol green color ond vigor may not give sotis 
foctory control Use 3 to 4 quarts of ESTERON 24J in 100 gollo.is of water and app ly as a 
full coverage spray Usually 100 to 200 gallons per acre will be required, although dens# 
stands of brush may require up to 400 gallons per acre Com pletely wet all plant ports 
including leaves, stems and bark. Poison ivy, some brambles and many broadleaf weeds 
may be controlled using 2 quarts of ESTERON 245 in 100 gallons ol water

To control grosses os well os broadleaf weeds and woody plonts on conifer forest planting 
sites, ESTERON 245 maj be used In a tank mixture with D O W P O N * grass herbicide Consult 
label directions and precautions for D O W P O N  to determine recommended use of this 
product.

Basal Bark Treatment: Brush ond small trees con be controlled by spraying the basal parts 
of brush stems and tree trunks to a height ot 12 to 15 inches from the ground line. Use a 
solution of 3 gallons of ESTERON 245 in 190 gallons (1 pint in 4 gallons) of oil W ith  cer­
tain resistant species. 4 gallons of ESTTRON 245 in 100 gallons (I pint in 3 radons) of oil, 
is effective. As only the bosul portions of Ihe brush ore treated on o spot P ms. the total 
omount sprayed per acre would not be expected to exceed 100 gallons. Knapsock or power 
equipment moy be used, but complete wetting of the indicated area is necessary, portic 
ulurly ot the ground line This means spraying until run down or run o il to the ground line 
is noticeable. O ld  or rough bark is quires more spray than young or smooth bark low  pres 
sures ore desirable App ly  at any lime, including the winter months, except whon snow, ice 
or water prevent spraying to the ground line O lten de la yed  response and killing can be 
expected

Dormant Brush: Treat any time alter brush it dormant and most ol thn foliage hat dropped 
Spray should be concentrated at the base of stems and in addition, Ihe upper parts ol the 
stems should be broadcast sprayed enough lo wet them. Under rootsuckering species such 
us sumac, persimmon, sassafras and locust, a lto  spray Ihe ground area to control small 
root suckers thnt may not be readily visible. M ix 1 */j gallons of ESTERON 245 In 100 gallons 
of oil Brush ol average density nnd 4 to 6 feet high moy take up to 150 gallons of spray 
mixture per ocre

Stump Treatment: W here growth is more than 6 to B l-tel toll, cut it close to the ground ond 
spray the freshly cut Humps and stubs with 3 gallons nf ESTERON 245 in 100 gallons (1 pint

in 4 golloni) of oil, mixed thoroughly. For more resistant species, use 4 gallons of ESTERON 
245 in 100 gallons (1 pint in 3 gallons) of oil. W et thoroughly all exposed bark, as well as 
cut surfoces. This means spraying until run-down or run-olf ’o the ground line is noticeable. 
O ld  or rough bark requires more sproy volume than young or smooth bork Ap p ly  ot ony 
time, including the winter months, except when ice. snow or woter prevent sproying .o the 
ground line. B*»st results ore obtained or. freshly cut stumps two inches across or larger. 
Adequate coverage normolly requires from 10 to 100 gallons per acre depending on 
density of stumps and stubs.

"F t i l l"  Treatm ent: For large trees, moke o singlehock girdle or " fr il l"  of overlapping oxe 
cuts completely around the tree as close to the ground as feasible Spray the frill *ho«- 
oughly using u mixture of 2 gallons of ESTERON 245 in 100 gollons ( ’/? pint in 3 gallons) 
of oil.

Spot Foliage Treatm ent: Use V *  pint of ESTERON 245 in 3 gallons of water and sproy to 
wet all fob jge , shoots, stems and bork without runolf.

L O W  V O L U M E  SP R AYS

A | n|y low volume sprays containing ESTERON 245 when (:>liage is well developed and plants 
arn actively growing. For best results on woody species, soil moisture should be sufficient to 
promote foliu growth. Spraying during prolonged hot, dry weather or after leaves have lost 
their normal green color and vigor may not g ive satisfactory control. A p p ly  low volume sprays 
by air or ground equipment only when spray drift w ill not be a  problem — note use 
precautions . 4 , ,  _

R ig h t -o f -W a y t  a n d  Forest 5»fe P repa ra tio n  

Folioge Treatm ent: Use 1 to 3 gal!ons ol ESTCRON 245 in enough water to moke 10 to 30 
gollons of total spray per ocre If desired, o il con be added  to the tp t o y  in accordance 
with directions for "O l l -W o ’er Mixture Sprays" given under PREPARING THE SPRAT.

Use W ith  TO R D O N  101 M ixture: ESTERON 245 moy be used with TORDON 101 Mixture 
herbicide in a tonk mix combination spray app lied  by aircraft for improved control o f root 
suckering toec'es ond other species often not adequately controlled wrth 2,4,5-T. Us# 1 to 2V j 
gallons of ESTERON 245 Herbicide plus I '/ j to  2’/j gallons of TORDON 101 Mixture per enre by 
d :‘uting with water to a total sproy volume of 10 to 30 gollons per ocre. Use the higher rates 
where resistant species such as red traple, sourwood. ash, oaks, hawthorn and cedar ore 
prevalent ond especially during unfavorable conditions for plant growth such os drought. Do 
not add  oil or NORBAK  ^articulating ogent to the sproy Aeria l anplications of the tank 
mixture should be made only with a helicopter mounted Microfoil applicator or an equipment 
system providing equivalent drift control.

Read the directiont *md all the  Use Precautions on both labels before using this tank
mix.
Note: Ds. not plant conifer seedlings on -i eoted areas for at least 6 months ofter app lying  2 
gallons or - ore of TORDON 101 p*r acre in such c  tank n ix .

Basal Treatm ent Using Powered Knapsack S p r a y e r -M u  1'/> to 2 gallons ot ESTERON 
245 with fuel oil or kerrsene to make 20 gallons of total spray solution App ly  with o port 
able knapsack mistblower *j  o il sides o! low.tr brush stems including the root collar Good 
coverage ot the root collar is essential for best results Run mistblower of Vi to '/ j throttle 
for best spray delivery and coverage For monimum drift control use o basal nor l ie  attach 
menl and do  not raise n o it le  above the horiiontal position

Forest C o n ife r  R e lease  b y  A ir  or G ro u n d  S p ra ys  

O il Spray — App ly  2 to 3 Quarts of ESTERON 245 in about 10 gallons of oil per acre to 
control undesired hardwoods in dormant Douglas fir. true fir, hemlock ond spruce. Rotes 
higher than 2 quarts may cause conifer injury Do not use this spray on pines (note setlion 
below for pine recommendation) App ly before conifer bud break during late dormancy, 
usually February and March in the northwest. Application of this spray after conifer bud 
break can injure the conifers

W ater Spruy — App ly  2 to J quarts of ES"EROM  245 in 10 to 15 gollons of water per ocre 
to control hardwood species in conifers m iludin? pines App ly during tho summer after the 
comlers ceose Spring growth and hove “hardened o ff". Rates higher than 2 quarts may 
couse conifer injury

Consult your State. Regional or Extension Forester for recommendotions to lit local con­
ditions

RANGELAND A N D  PASTURES 
R A N G E L A N D  A IR  A P P L IC A T IO N  f 0 1  B R USH  C O N T R O L

Consult the Agricultural Experiment Station, yam local Extension Service W eed  or Range 
specialist for best time to treot ond need for re-tre atmenl in your areo Do not use from eorly 
bool lo milk stage where grass seed production h> desired

M esquite : Use I pint of ESTERON 245 plus */> to I galion of ail in enough water to make 
4 gallons of total spray per ocre. App ly  40 'o 90 days alter first leaves appear.

Sand Shirsnety O ck : Use V i  to 1 quart of ESI EROM 245 plus I gallon of oil in enough water 
to make 4 gallons of total spray per acre.

Post ond Blackjack Oaks: Use 2 quorts of ESTERDN 245 plus I go llon ol o il m enough 
woter to make 4 to 6 gallons of total sproy per acre.

P A S 'U R E - F O R  B R O A D L E A F  W E E D  C O N T R O L

Use i  to 3 quarts of ESTERON 245 per ocre by aircraft or ground equipment in the amount 
of wo  - r  needed to obtain uniform application App ly  when weeds are in full leaf and ofter 
gross s well established. Do not app ly on stoloniferous grosses such as bent ond bermuda 
or on I orage legumes because these con be injured or killed. Do not app ly  on newly seeded 
areas, and do not use from eorly boot to milk stoge where grass seed production is desired 
Note : Do not g ro ie  do iry animals on treated areas within 6 weeks after application Do not 
groxe -neat animols on treated oreos within 2 weeks of slaughter

USE PRECAUTIONS
AV O ID  TO NTACT  W ITH  2,4,5-T SUSCEPTIBLE CROPS A N D  OTHER DESIRABLE BR O AD IEAT  
PLANTS —  ESTERON 245 Herbicide it injurious to most broadleof plonts. Therefore, do not 
app ly d rectly to or otheiwise permit even minute amounts to contoct cotton, gropes, tobacco, 
fruit tress, vegetables, flowers, ornamentals or other desirable plonts susceptible to 2 4,5-T. 
Do not use in or near o greenhouse.

DO N O T  APPLY IN  THE V IC IN ITY  OF CO TTO N , GRAPES, TO B AC C O , TO M ATO ES OR OTHER 
DESIRABLE 2,4,5-T SUSCEPTIBLE CROPS OR  O R N AM E N T A L  PLANTS 

DO N O T  - PRAY W H E N  W IN D  IS B LO W IN G  TOW ARDS SUSCEPTIBLE CROPS OR  O R N A M E N - 
T A l P LAN  S

AV O ID  SPFlAY DRIFT —  Applications should be made only when there is no hoiard from sproy 
drift srace very small quantities o f the spray, which may not be visible, may severely injure 
susceptible crops during both growing and dormant periods. Use coarse sprays to minimixe 
drift since, under adverse weather conditions, fine spray droplets may drift a mile or more 
The spray thickening agent, N A L C O -T R O l’ , may be used with this product to o id  in reducing 
spray drift. If used follow all use recommendations and precautions on the product label.

* NAlCO-TROl —  Trademark C* NAICO Chemical Company

G R O U N D  EQ U IPM ENT —  W ith  ground equipment spray drifl can be lessened by keeping 
the spray boom as low as possible; by app lying 20gallon» or more o f sproy per acre; by using 
no more then 20 pounds spraying pressure with large droplet producing noxxle tips, by 
spraying when wind velocity is 8 miles per hour or less. Do not opp ly  with hollow conu-tyne 
insecticide or other noxsles that produce o fine-draplet spray.

AER IAL  APPLICATIO N  — W ith  aircrafl, drift con be lessened by app lying o coarse sproy. by 
using no mans than 20 pounds spray pressure at the noxxles, by using straight stream noxxles 
directed straight back, by using o sproy boom no longer than V *  the wing span of the aircraft; 
and by spraying only when wind velocity is less than 6 mph

DO N O T  A P f lY  BY AIRCRAFT W H E N  A N  AIR TEMPCRATURF IN VER S IO N  EXISTS. Such a 
condition is characterised by little or no wind and with air temperature lower near the ground 
than at higne- levels The use o f a continuous smoke column at or •'ear site of application is 
suggested to indicate direction ond velocity o f air movement, ond to indicate o temperature 
inversion by layering of the .moke.

Al high temperatures (above 95 F i vapors from this product m-*v injure susceptible plants 
growing nearby Do not use in or near a  greenhouse Excessive amounts of this herbicide 
in the soil mcy temporarily inhibit seed germination or plant growth 

Do not use around the home, recreolion oreos or similar sites Do not use on .usceptible 
grasses, such us bent, except for spot spraying, nor on freshly seeded oreos until gross has 
become well established. (Most legumes are usually dam aged or killed).

This product is toxic to fish. Keep out of lakes, streams, ond ponds Do not app ly  where 
run off is I kely to occur. Do not contaminate water by cleaning of equipment or dispoiol 
of wastes

Da r.ot con'am  note irrigation ditches or water used lor irrigation or domestic purposes 
This produc co s be stored in on unheated building but if exposed to subfreexing tempera 
tures. should be warmed to at leost 40 F and mixed thoroughly belore using Do not store 
near fertilisers, seeds, insecticides or furgicides Do not reuse containers To avoid injury 
lo desirable plants, do not store, handle or apply other agricultural chemicals with the 
same conla>nert or equipment usnd with ESTERON 245 except as specified on this label 

Rinse equipment und containers ond dispose ol waste by burying in non crop lands awoy 
from woter -tuppliei Containers should be disposed by punching holes in them and burying 
with waste or follow officia l locol recommendations for container disposal.

Local conditions may affect the use of herbicides Consult your State Agricultural Experi­
ment Stotion or Extension Service weed specialist lor advice in selecting treatments from 
this labe l to bet* fit local conditions. He sure (hot use ol this product conforms to all oppli 
cable regulations 4.pply this product only os specified < n thi* label

NOTICE- Sellnt worrunti that the product conforms to <ls chemi al detcripfion ono n reoionably fit (or 
ihe purpose! toted on the Inbel when used in accordance h directions undei normal conditions of 
use. but neither lh-i warranty nor ony other warranty ol M'RCMANTABIUTV or FITNESS FOR A FAR 
TICUIAR FURt*OSE express or implied extendi to the vie o' this product contrary io lobel instructions, 
or under abnermo conditions, ar under conditions not reasonably foreseeable to seller, ond buyer 
assumes the risk of any such uie
10586 049-5 P676
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L O W - V O L A T I L E  H E R B I C I D E
C O N T A IN S  P R O P Y L E N E  G L Y C O L  B U T Y L  E T H E R  E S T E R S  Q F 2.4-D  

M ' V 2,4-D  A c id  E q u iva le n t:: 4 p o u n d s  per Jgalljon v

Fo r^ the  C on t r o l  o f  M a n y  B r o a d l e a f  W e e d s ,  H e r b a c e o u s  P e r e n n i a l s  a n d  Woody  
P l a n t s  S u s i  e p t i b l e  to 2,4-D in G r a s s  P a s t u r e s ,  C e r t a in  C rop s  a n d  Non-Crop A rea s .
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86-1 0 6 2  P R I N T E D  IN U.S.A. IN APRIL, 1976.

RE P L A C E S  S P E C I M E N  L A B E L  8 6- 1 0 6 2  P R I N T E D  MARCH, 1976. 

D I S C A R D  P R E V I O U S  S P E C I M E N  LABELS.

R E V I S I O N S  INCLUDE: (1)

(2)
(3)

C O N T R O L  O F  W I L D  G A R L I C  IN ST U B B L E  G R A I N  

FIELDS A D D E D

F O R E S T  C O N I F E R  R E L E A S E  A D D E D

R E S T R I C T I O N  ON U S I N G  COR N F O D D E R  A D D E D  T O  W E E D

C O N T R O L  IN CORN.
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E S T E R O N  9 9

C O N C E N T R A T E
WEED LIST

E ST E R O N  9 9  C o n c e n t r a t e  h e r b i c id e  15 r e c o m m e r d e d  fo r  c o n t r o l  o f  n u m e r o u s  b r o a d l e a f  w e e d s  
a n d  c e r t a in  2 .4 -D  s u s c e p t i b l e  w o o d y  p la n t s  w ith o u t  in ju r y  to  m o s t  e s t a b l i s h e d  g r a s s e s  S p e c i e s  
c o n t r o l l e d  i n c lu d e  th e  f o l lo w in g , p lu s  m a n y  o th e r s
b e g g a r t i c k s  • b i t t e r w e e d  •  b lu e w e e d ,  T e x a s  • b r o o m w e e d  • b u c k b r u s h  • b u c k w h e a t ,  w ild  
b u r d o c k  • b u r h e a d  • c a r p e t w e e d  • c a t n i p  • c h a m i s a  • c h i c o r y  •  c o c k l e b u r  • c o f f e t w a a d  
c o r n f lo w e r  • c o y o t a b r u s h  -  c r o to n  • d a n d e l i o n  • d o c k s  •  d o g f e n n e l  • e l d e r b e r r y  • f a n w a a d  
g a l l n t o g a  • g a r l i c ,  w i ld  • g o a t s b e a r d  • h o lo g e t o n  • h em p , w ild  • j e w e lw e e d  • j im s o n w e e d  
l a m b s q u a r t e r  •  lo c o , b l g b e n d  • m a l lo w , V e n ic e  • m a n r a n l t a  • m a r s h a l d e r  • m i lk v e t c h  
m o rn in g g lo r y . a n n u a l  • m u s t a r d s  • n e t t l e s  • o n io n , w ild  •  p e n n y c r e s s  • p e p p e r w e t d ,  f ie ld  
p i g w e e d  • p l a n t a i n s  • p o :  r j o e  • r a b b i t b r u s h  • r a d i s h ,  w ild  • r a g w e e d  • r a p e ,  w ild  • r e d s t e m  
s a g e ,  c o a s t a l  •  s a g e b r u s h ,  b ig  • s a g e b r u s h ,  s a n d  *  s a l s i f y  • s a n d  s h ln n e i y  o a k  • s h e p -  
h e r d s p u r s e  • s l c k l e p o d  • s m a r tw e e d  • s n e e x e w e e d ,  b i t t e r  •  s o w t h i s t l e ,  a n n u a l  • s p a n k  h- 
n e e d l e s  • s u m a c  • s u n f lo w e r  • s w e e t c l o v e r  • t a n s y m u s t a r d  • t a n s y r a g w o r t  • t h i s t l e ,  b u ll 
t h i s t l e ,  m u s k  • t h i s t l e ,  R u s s i a n  • t u m b l e w e e d  • v e l v e t l e a f  •  v e r v a i n s  • v e t c h  • w a t e r  p ln n t a ln  
w il lo w  «  w l t c h w e e d  • w o rm w o o d  • y e l l o w  r o c k e t  • y e l l o w  s t e r t h l s t l e

USE DIRECTIONS
A pp ly  E ST E R O N  9 9  C o n c e n t r a t e  a a  w a t e r  o r  o il s p r e y  d u r in g  w a rm  w e a t h e r  w h e n  w o o d s  o r  b r u s h  
a r o  a c t i v e ly  g r o w in g  A p p l ic a t io n  u n d o r  d r o u g h t  c o n d i t i o n s  o f t e n  w il l g iv e  p o o r  r e s u l t s  U s e  lo w  
s p r a y  p r e s s u r e  to  m in im iz e  d ' t f t  O n c r o p la n d  e n d  a lo n g  r o a d s id e s ,  d o  n o t  e x c e e d  2 0  p s i  p r e s s u r e  
A p p ly  e n o u g h  s p r a y  v o lu m e  to  p r o v id e  u n ifo rm  c o v e r o g e  o f  w e e d s  a n d  b r u s h , u s u a l ly  5  to  2 0  
g a l l o n s  p e r  a c r e  b y  g r o u n d  e q u ip m e n t  a n d  3  to  5  g a l l o n s  b y  a i r c r a f t  H ig h e r  g a l l o n a g e  m a y  b e  u s e d  
if d e s i r e d  to  im p r o v e  s p r a y  c o v e r a g o  G o n o ra l ly . th e  lo w e r  d o s a g e s  r e c o m m e n d e d  o n  t h i s  l a b e l  w ill 
b e  s a t i s f a c t o r y  fo r  y o u n g , s u c c u l e n t  g r o w th  o f  s e n s i t i v e  w o o d  s p e c i o s  F o r  t o s s  s en s it iv e *  s p e c i e s  
a n d  u n d e r  c o n d i t i o n s  w h o r e  c o n t r o l  i s  m o r o  d i f f ic u l t , th o  h ig h e r  d o s a g e s  w il l b e  n e e d e d  F o r  c r o p  
u s e s ,  d o  n o t  m ix  w ith  o il ov o th e r  a d iu v a n t s  u n l e s s  s p e c i f i c a l ly  r e c o m m e n d e d  o n  th is  l a b e l  D e e p -  
r o o t e d  p e r e n n ia l  w o o d s  s u c h  a s  C a n a d a  t h i s t l e  a n d  Hold b in d w e e d  a n d  m Any w o o d y  p la n t s  u s u a l ly  
r e q u i r e  r e p e a t e d  a p p l i c a t io n s  lo r  m a x im u m  c o n t r o l  O o n o t  a p p ly  E ST E R O N  9 9  C o n c e n t r a t e  
w h e r e  s p r a y  d r i f t  m a y  c o n t a c t  n e a r b y  s u s c e p t i b l e  c r o p s  o r  o t h e r  d e s i r a b l e  p l a n t s  o .  m a y  
c o n t a m in a t e  w a t e r  fo r  I r r ig a t io n  o r  d o m e s t i c  u s e .  R e a d  a n d  fo l lo w  a l l  U s e  P r e c a u t i o n s  g i v e n  o n  
t h i s  l a b e l .
N O TE ; If th o ro  a r o  u n c e r t a in t ie s  c o n c e r n in g  s p e c i a l  l o c a l  u s e  s i t u a t io n s  o r  s p e c i f i c  c r o p  v a n o ty  
t o l e r a n c e s  to  2 .4 -D . c o n s u l t  y o u r  S t a t e  A g r i c u l tu r a l E x p e r im e n t  S t a t i o n  o r  lo c a l  E x t e n r i o n  S o r v i c o  
w e e d  s p e c i a l i s t s  lo r  a d v i c e
TO  P R E P A R E  THE S P R A Y : (1) F il l th o  S p ra y  ta n k  a b o u t  h a l l  lu ll w ith  w a to r . th e n  a d d  th e  r o q u n m i 
a m o u n t  o f  E ST E R O N  9 9  C o n c e n t r a t e , w ith  a g i t a t io n , a n d  f in a l ly  t h e  r e s t  o f  i h e  w a t e r  N O T f 
E S T E R O N 9 9  C o n c e n t r a t e  in w a t e r  f o rm s  on  o m u ls to n  w h ic h  to n d s  10 s o p a r a t o  u n l e s s  th o  m ix tu r e  
i s  k e p i a g i t a t e d  U )  If o i l  i s  a d d e d , f ir s t  m ix  th o  E ST E R O N  9 9  C o n c e n t r a t e  a n d  t h e  o i l  e n d  th e n  a d d  
th is  m ix tu r e  to  t h e  w a lo r  H o w e v e r , w ith  a d e q u a t e  a g i t a t io n . Ih e  o i l  c a n  b o  a d d e d  a f t e r  th e  
E ST E F O N  9 9  C o n c e n t r u to  i s  m ix e d  in th e  w a t e r  (3 ) It s t r a ig h t  o i l  i s  u s e d ,  a  s o lu t io n  i s  fo rm o d  a n d  
s e p a r a t i o n  d o e s  n .t l o c c u r  D o  n o t a l l o w  a n y  w a t e r  t o  g o t  in to  th e  o l l -h o r b i c id o  m ix tu r e  to  a v o id  
fo rm a t  o n  o f  a n  in v e r t  e m u ls io n
U SE  IN 1 1 0  J I D  N ITR O G EN  F E R T IL IZ E R : E ST E R O N  9 9  C o n c e n t r a t e  m a y  b o  c o m b in e d  w ith  l iq u id  
n i t r o g e n  f e r h l ix e r  s u i t a b l e  fo r  f o l i a r  a p p l i c a t io n  to  i c c o m p l i s h  w e e d in g  a n d  f e e d in g  o t  c o r n  sm a l l  
g r a in s  «.r g r a s s  p a s t u r a s  in  o n e  o p e r a t io n  U s e  E ST E R O N  9 9  C o n c e n t r a t e  in a c c o r d a n c e  w ith  
r e c o m m e n d a t i o n s  fo r t h o s e  c r o p s  a s  g iv e n  o n  (h is  la b e l . U s e  l iq u id  f e r t i l i z e r  o t r a t e s  r e c o m m e n d e d  
b y  s u p p l ie r  o r  E x t e n s io n  S e r v i c e  S p e c i a l i s t  f i l l  Ih e  s p r a y  la n k  a b o u t  h a l f  fu ll w i lh  th o  l iq u id  
f e r t i l i z e ,  t h e n  a d d  th e  E ST E R O N  9 9  C o n c o n t in t e  w r lh  a g i t a t i o n  a n d  c o m p le t e  li l t in g  t h e  ta n k  w ith  
fe r ti liz e^  A p p ly  im m e d ia t e ly  * n d  c o n t in u e  a g i t a t io n  In t h e  s p r a y  ta n k  d u r in g  a p p l i c a t io n  
A p p l i c a t io n  d u r in g  v e r y  c o ld  w e a th e r  (n e a r  f r e e z in g )  la  n o t  a d v i s a b l e  D o n o t  s t o r e  th e  s p r a y  
m ix tu r e
W EED  C O N TR O L  IN SM A L L  G R A IN S  NOT U N D E R SE E D ED  WITH A  L E Q U M E : N O TE : D o n o t
p e rm it  d a i r y  a n im a ls  o r  m e a t  a n im a ls  b e in g  f in i s h e d  fo r  s l a u g h t e r  to  f o r a g e  o r  g r a z e  t r e a t e d  g r a in  
f i e l d s  w ith in  2  w e e k s  a f t e r  t r e a tm e n t
S p r in g  W h e a t  e n d  B a r l e y ;  A p p ly  ^  to  1 p in t p e r  a c r e  S p r a y  w h e n  g r a in  i s  in fu ll h l l e r  s t a g e  (u su a l ly  
4  to  6  i n c h e s  ta l l)  b u t  b e fo r e  th e  b o o l  s t a g e  a n d  w h e n  w e e d s  a r e  sm a l l  D o  n o t  a p p ly  b e f o r e  th e  t il le r  
s t a g e  n o r f r o m  e a r l y  b o o t  to  t h e d o u g h  s t a g e  H ig h e r r a t e s ,  u p  to  2  p in t s  p e r  a c r e ,  m a y  b o  n n e d o d  to  
h a n d le  d l i l c u l t  w e e d  p r o b le m s  in  c e r t a in  a r e a s  s u c h  a s  u n d e r  d r y  c o n d i t i o n s  e s p e c i a l l y  in w a s to r n  
a r e a s  H o w e v e r , d o  n o t u s e  u n l e s s  p o s s i b l e  c r o p  !n |u ry  w il l b e  a c c e p t a b l e .
W in te r  W h e a l  a n d  R y e .  A p p ly  V* to  p in t p e r  a c r e  in t h e  s p r in g  a t th o  fu l l t i l le r  s t a g e  b u t  b e f o r e  th e  
o a i l v  b o o 1’ s t a g e  F o r  im p r o v e d  c o n t r o l  <>f d i t t k  U lj w o o d s  in c lu d in g  w ild  g a r l i c  a n d  w ild  o n io n , 
a p p ly  1 to  2 p in ts  p e r  a c r e  S i n c e  t h e s e  r a t e s  m ay  In ju re  I h e  c r o p , d o  n o t  u s e  u n le n s  p o s s ib l e  c r o p  ‘ 
in ju ry  w il l .>0 A c c e p t a b le  F o r  t h e  h ig h  r a t e s  o n  sp r  in g  w h e a t  a n d  b a r le y  a s  w e l l  a s  w in t e r  w h e a t  e n d  
r y e  c o n su '1  S t a t e  A g r ic u l tu r a l E x p e r im e n t  S t a t i o n  o r E x t a n s lo n  S e r v i c e  W e e d  S p e c i a l i s t *  fo r 
r e c o m m e n d a t i o n s  o r  s u g g e s t i o n *  to  fit l o c a l  c o n tU lo n s
S p r in g  S e e d e d  O a t s :  A p p ly  Vy p in t p e r  a c r e  a t  th e  t ill t i l le r  s t a g e  b u t  b e f o r e  t h e  e a r l y  b o o t  s t a g e  
O a f s  a r e  l e t s  t o le r a n t  t o  2 .4 -D  th a n  w h e a t  o r  b a r le y  tn d  a r e  m o r e  l ik e ly  t o  s u f f e r  r o m e  in ju ry
F a l l  S e e d e d  O a t a  ( S o u th e r n )  O row n  fo r  G r a in : A p p ly  to to  1to p in t s  p e r  a c r e  a f t e r  fu ll t i l le r in g  b u t  
b e fo r e  th e  r t r l y  b o o t  s t a g e  S o m e  d i f f ic u l t  w e e d s  m ay  r e q u i r e  h ig h e r  r a t e s  to r  m a x im u m  c o n t r o l  
b u t  c r o p  irn u ry  m a y  r e s u l t  O o  n o t  s p r a y  d u r in g  o r im m e d ia t e ly  fo l lo w in g  c o ld  w e a t h e r
P r e h a r v e s t  T * e a tm c n t :  A p p ly  1 to  2  p in t s  p e r  a c r e  w h a n  g r a i n s  a r e  in  ih e  h a rd  d o u g h  s t a g e  to  
c o n t r o l  l a r o e  w e e d s  th a t  m a y  in te r ta r e  w ith  h a r v e s t  L e s t  r e s u l t s  w il l  b e  o b t a i n e d  w h e n  t o i l

m o i s t u r e  i s  s u f f i c ie n t  t o  c a u s e  s u c c u l e n t  w e o d  g r o w th  N O T E : D o n o t f e e d  t r e a t e d  s t r a w  to  
l i v e s to c k
W EED  C O N TR O L IN C O R N : U s e  o n e  o f  t h e  f o l lo w in g  t h r e e  p r o g r a m s  P r e e m e r g t n c e :  A pp ly  1 to  2  
q u a r t s  p e r  a c r e  t o  s o i l  a n y t im e  a f t e r  p la n t in g  b u t  b e fo r e  c o r n  e m e r g e s  D o  n o t  u s e  o n  lig h t s a n d y  
s o i l  E m e r g e n c e :  A p p ly  1 p in t  p e r  a c r e  |u s t  a s  c o m  p la n t s  a r e  b r e a k in g  g r o u n d  P o s t e m e r g e n c e :  
A fte r  e m e r g e n c e  o t c o r n , u s e  Vi p in t p e r  a c r e  A p p l ic a t io n  o f  to  to  1 p in t p e r  a c r e  m a y  b e  n e e d e d  fo r  
m a x im u m  c o n t r o l  o f  s o m e  w e e d s  b u t  s u c h  r a te ,*  a r e  m o r e  lik e ly  lo  in ju re  th e  c o rn  II c o r n  is  o v e r  6  
in c h e s  ta l l , u s e  d r o p  n o z z l e 1:  t o  k e e p  t h e  s p r a y  o f f  t h e  c o r n  t o l i a g e  a s  m u c h  a s  p o s s ib l e  D o n o t 
a p p ly  f rom  th e  t o s s e im g  t o  d o u g h  s t a g e  D o n o t  u s e  w ith  o il . a t r a z m e  o r  o th e r  a d ju v a n t s  C ro p  
in ju ry  i s  m o r e  l ik e ly  to  o c c u r  if c o m  is  g r o w in g  r a p id ly  u n d e r  h ig h  t em p e r a tu r e  a n d  h ig h  s o i l  
m o i s t u r e  c o n d i t io n s . To r o d u c e  b r e a k a g e  o f  s t a l k s  f rom  t e m p o r a r y  b r i t t l e n e s s  c a u s e d  b y 2 ,4 - 0 . 
d e l a y  c u l t i v a t io n  fo r  8  to  10 d a y s  a f t e r  t r o a tm e n t  D o  n o t t o r a g e  o r  f e e d  c o r n  fo d d e r  fo r  7  d a y s  
f o l lo w in g  a p p l i c a t io n  NOTE H y b r id s  v a r y  in  r e s p o n s e  to  2 . 4 - 0  a n d  s o m e  a r e  e a s i ly  m ju ie d  S p r a y  
o n ly  v a r i e t i e s  k n o w n  to  b e  t o le r a n t  t o  2 .4 -D  C o n t a c t  s e o d  c o m p a n y  o r  y o u r  A g r ic u ltu r a l 
E x p e u m e n t  S t a t io n  o r  E x t e n s io n  S e r v i c e  w e e d  s p e c i a l i s t s  t o r  th is  in fo rm a t io n  
P R E H A R V E ST  CO RN  TR EA T M EN T : A fte r  t h e  h a r d  d o u g h  o r  d e n t in g  s t a g e ,  a p p ly  1 to  2  p in ts  p e r  
a c r e  b y  a ir o r  g r o u n d  e q u ip m e n t  to  s u p p r e s s  p e ro n tu o l w e e d s ,  d e c r e a s e  w e o d  s e e d  p ro d u c t io n , 
a n d  c o n t r o l t a l l w e e d s  s u c h  a s  b in d w e e d , c o c k l e b u r .  d o g b a n e ,  j im s o n w o e d  r a g w e e d ,  s u n f lo w e r , 
v e lv e t l e a f  a n d  v in e s  th a t  in t e r f e r e  w ith  h a r v e s t in g  D o n o t f o r a g e  o r  f e e d  c o r n  f o d d e r  fo r 7 d a y s  
f o l lo w in g  a p p l i c a t io n
CO N TRO L O F W ILD  G A R L IC  IN S T U B B L E  G RA IN  F IE L D S : F o l lo w in g  t h e  h a r v e s t  o f  sm a l l  g r a m  o r
c o r n , w ild  g a r l i c  o f t e n  p r o d u c e s  n ew  fa l l g r o w th  T h is  s h o u ld  b e  s p r a y e d  w ith  2  to  q u a r t s  p e r  a c r e  
o f  E ST E R O N  9 9  C o n c e n t r a t e  T h is  i s  a  u s e fu l  p r a c t i c e  a s  o n e  p a r t  o f  a  w ild  g a r l i c  c o n t r o l  p r o g r am  
D o n o t t o r a g e  fo r  7  d a y s  fo l lo w in g  a p p l i c a t io n
W EED  CO N TRO L IN SO RG H U M  (M ILO ): A p p ly  ’ i  p in t  p e r a c r e  w h e n  s o r g h u m  in 5  to  15 in c h e s  ta ll 
A h ig h e r  r a t e  o t  H  to  1 p in t p e r  a c r e  m a y  b e  n e e d e d  lo  c o n t r o l  s o m e  w e e d s  b u t  th o  c h a n c e  fo r  c r o p  
in ju ry  i s  l ik e w i s e  in c r e a s e d  D o  n o t u s o  w ith  o il . D o  n o t tro a f b e f o r e  th e  s o r g h u m  is  b in c h e s  ta ll n o r 
d u r in g  th e  b o o t , f lo w o n n g  o r e a r ly  d o u g h  s t a g e s  It s o r g h u m  is  ta l le r  th a n  8  in c h e s , u s e  d r o p  
n o z z le s  to  k e e p  t h e  s p r a y  o f f  th e  f o l i a g e  a s  m u c h  a s  p o s s ib l e  T em p o ra ry  c r o p  in ju ry  m a y  o c c u r  
u n d e r  c o n d i t i o n s  o f  h ig h  s o i l  m o i s t u r e  nn d  h ig h  a ir  t e m p e r a tu r e ^  V o r io t iv s  va ry  in  t o l e r a n c e  to  
2 .4 -D  a n d  s o m e  h y b r id s  e r a  q u i t e  s e n s i t i v e  S p r a y  o n ly  v a r i e t i e s  k n o w n  to  b e  t o le r a n t  to  2 .4 -D  
C o n ta c t  s o e d  c o m p a n y  o r  y o u r  A g r i c u l tu r a l E x p e r im e n t  S t a t i o n  o r  E x te n s io n  S e r v i c e  w e e d  
s p e c i a l i s t s  fo r  th is  in fo rm a t io n
G R A S S  S E E D  C R O P S . U s e  t t o  1to  p in t s  p e r  a c r e  In th e  o m o u n t  o f  w a ‘o r  r e q u ir e d  fo r  u n ifo rm  
a p p l i c a t io n  b y  a ir  o r  g r o u n d  e q u ip m e n t  A pp ly  to  e s t a b l i s h e d  s t a n d s  in s p r in g  from  ih o  t il le r  to  
e a r ly  b o o t  B tn go  D o  n o t s p r a y  in  b o o t  s t a g o  N ow  s p r in g  s e e d i n g s  m a y  b e  t r e a t e d  w ith  Ih e  lo w e r 
r a t e  nf’ e r  th o  g r a s s e s  h a v e  a t  l e a s t  f lv o  lo a v e s  P n ro n n m l w e e d  r o g r o w th  m a y  b e  t r e a t e d  in th e  fa ll. 
W EED  AND B R U SH  CO N TRO L IN R A N G ELA N D  AND  G R A S S  P A S T U R E S : N O TE : D o  n o t g r a in  
d a i r y  a n im a ls  o n  t r e a t e d  a r e a s  w ith in  7  d a y s  a f t e r  a p p l i c a t io n  D o n o t u s e  o n  b e n t  g r o s s  a l fa l fa , 
c lo v e r , o r  o th e r  l e g u m e s  D o  n o t  u s e  o n  n ow ty  s e e d e d  a r e a s  u n ti l g r a s s  is  w e l l  e s t a b l i s h e d  D o n o t 
u s e  from  e a r ly  o o o t  to  m ilk  s t a g e  w h e r e  g r a s s  f o o d  p r o d u c t io n  i s  d e s i r e d  
B i t t e r w e e d ,  Q io o m w e e d , C ro to n , O o c k t ,  K o c h ie , M a r s h a ld e r ,  M u sk th l s t l e  a n d  O th e r  B r o a d l e a f  
W a e d s :  U s e  2  q u a r t s  o f  E ST E R O N  9 9  C o n c e n t r a t e  p e r  a c r e  in  t h e  am o u n t  o t  w a t e r  n e e d e d  fo r 
u n ifo rm  a p p l i c a t io n  If th e  w e e d s  a r e  y o u n g  a n d  g r o w in g  a c t i v e ly  t q u a r t  p e r  a c r e  w ill p r o v id e  
c o n t r o l  o f  s o m o  s p e c i e s  D e e p r o o t e d  p e r e n n ia l  w e e d s  m a y  r o q u ir e  r e p e a t e d  t r e a tm e n t s  in th e  
s a m e  y e a r  o r  *n s u b s e q u e n t  y e a r s

W ild  G a r ik  a n d  W ild  O n io n : A p p ly  2  to  S q u a r t s  p v r  a c r e ,  m a k in g  t h r e e  a p p l i c a t io n s  ( f a l l - s p n n g - f a l l  
o r  a p r in g b i l l - s p r in g )  s t a r t in g  in ln (e  f a l l  o r  e a r ly  s p r in g
W e e d  C o n tro l in  N ew ly  S p r i g g e d  C o a s t a l  B e r m u d a g r a s a :  A p p ly  1 to  ? q u a r t s  p e r  a c r e  p r e  
e m e r g e n c e  an d /o r  p o s f em m g e n *  3
S a n d  S h ln n o r y  O ak  a n d  S a n d  S a g e b r u s h :  O n th e  o a k . u s e  1 q u a r t  i n 5  g a l l o n s  o f  o i l o r  in 4 g o l lo n s  
o f  w a t e r  p lu s  1 g a l lo n  o f  o i l  p o r „ c r o  A p p ly  b y  a i r c r a f t  b e tw e e n  M ay 15  a n d  J u n e  15 O n th o  
s o g u h ru sh , u s e  1 q u a r t  In 3  g a l l o n s  o f  o il p e r  a c r e  n nd  a p p ly  b y  a i r c r a f t  w h e n  f o l i a g e  11 fu lly  
e x p a n d e d  nn d  th o  b r u s h  i t  a c t i v e ly  g r o w in g
B ig  S a g e b r u s h  a n d  R a b b l tb r u ^ h ; U s e  2  to  3  q u a r t s  p o - a c r e  in 2 lo  3  g q lln n n  o f o il o r  in 3  to  5 
n a t io n s  o f  o i l -w n te r  em u ls io n  s p r a y  F o r  r a b b l lb r u x h  th e  3  q u a r t  r a t a  in u s u a l ly  r e q u i t e d  B ru sh  
s h o u ld  b e  lo a f e d  o u t  a n d  g r o w in g  a c t i v e l y  w h e n  (ru n te d  R n tr e n tm a rd  m a y  b o  n e e d e d  
C h e m is e , M a n x a n l l a ,  B u c k b r u a h , C o a s t a l  Q a g e , C o y c t e b r u s h  a n d  C e r ta in  O th e r C h a p a r r a l  
S p a d e s : U s e  2  lo  3  q u a r t s  p e r  a c r e  in  5  to  10 g a l l o n s  o t  w a ie r  O n e  g a l lo n  o t fu e l o il m a y  b o  in c lu d o d  
in th o  s p r a y  m ix tu r e  for a d d o d  e f f e c t i v e n e s s  M ak e  a p p l i c a t io n *  b y  a i r c r a f t  o r  g r o u n d  a q u ip m e n t  to  
o b t a in  u n ifo rm  s p r a y  c o v e r a g o  F o r o f f e o l lv o  c o n t r o l ,  th o  b r u s h  m u s t  b o  fu lly  lo a f e d  o u t a n d  
g r o w in g  a c t i v e ly  w h e n  s p r a y e d  R e t r o a tm o n t  m a y  b e  n o o d o d
W OODY PLA N T  CO N TRO L IN NON C R O »  A R E A S : To c o n t r o l  s p e c i e s  s u s c e p t ib l e  lo  2 .4 -D  in
r ig h t s - o f -w a y . f o n c e r o w s . r o a d s id e s  a n d  a lo n g  d r a i n a g e  d l t c h b a n k s .  s p r a y  b r u s h  u p  to  5  to  0  f e e t  
t e l l a f t e r  s p r in g  f o l i a g e  IB w e l l  d e v e lo p o d . u s in g  3  lo  4  q u a r t s  o f  E ST E R O N  9 9  C o n c o n t r a te  in 100 
g a l l o n s  o f  w a t e r  am i w e l t in g  a l l p o r ta  o f  Ih e  b r u s h  in c lu d in g  to l i a g e . s t e m s  a n d  b a rk  T h is  m ay  
r o q u ir e  u p  to  4 0 0  g a l lo n s  o t  a p rn y  p e r  s e r e  fo r  a d e q u a t e  c o v e r a g o  o f s o l id  a la n d  o f  b r u s h  M ako  
f p p l i c a t t o n l n s u c h o w a y a s t o  p r e v a n t d r l f t o f t h e s p r a y o l t l h a a r o a b e l n g t r e a l e d  S p r a y in g  c a n  b e  
e f f e c t i v e  a l  a n y  t im e  u p  to  3  w e e k s  b e fo r e  f r o s t  a *  lo n g  a a  s o i l  m o s tu r o  i s  s u f f i c ie n t  fo r a c t i v e  
g r o w th  o f  th e  b r u s h  C o n tr o l w ill b e  l e s s  e f f e c t i v e  in  m id s u m m e r  d u r in g  h o t  d ry  w n a lh o r  w h e n  s o i l 
m o i s t u r e  Is d e f i c i e n t  a n d  p la n t s  a r e  n o t a c t i v e ly  g r o w in g  O il o r  w e .t i n g  a g e n t  m a y  b e  a d d e d  to  tho 
• p ra y , if n o od o c l to r  in c r e a s e d  e f f e c t i v e n e s s
F O R E ST  C O N IFER  R E L E A S E : A fte r  n o r l f  tu rn  c o n i f e r s  jo c k  p in e  ro d  p in o . b la c k  s p r u c o . a n d  w h ite  
s p r u c e  c e a s o  g r o w th  a n d  h a r d e n  o f f ' in  la to  s u m m e r , a  s p r a y  o f  1W lo  3  q u a r t s  o f  E ST E R O N  9 9  
C o n c e n t r a t e  tn 8  to  2 5 g a l l o n s  o f  w a t e r  p e r  e c r e  m a y  b e  a p p l i e d  b y  a ir  10 c o n t r o l  c e r t a in  c o m p e t in g  
h a r d w o o d  s p e c i e s  s u c h  a s  a ld e r , a s p e n ,  b i r c h , h o z e l a n d  w il lo w  S i n c e  th is  t r e a tm e n t  m a y  c a u s e  
o c c a s i o n a l  c o n d o r  in ju ry , d o  n o t u s e  if s u c h  in ju ry  c a n n o t  b e  t o le r a t e d  C o n su l t  y o u r  r e g io n a l o r  
e x t o n s io n  lo r e s t e r  o r  s l a t e  h e r b i c id e  s p e c i a l i s t  fo r  r e c o m m e n d a t i o n s  to  fit l o c a l  c o n d i t i o n s  
W EED  CO N TRO L IN N O N -C RO P  A R E A S  SU C H  A S  LA W N S . O O LF  C O U R SE S , C E M E T E R IE S . 
P A R K S . A IR F IE L D S . R O A D 8 IO E 8 . VACANT LO T S . D R A IN A G E  DITCH B A N K S : A pp ly  t to  3  q u a r t s  
o t  E ST E R O N  9 9  C o n c e n t r a t e  p e r  a c r e  in th e  am o u n t  o t w e 'e r  n e e d e d  fo r  u n ifo rm  e p p l ic e t io n  
U su a lly  2  q u a r t s  p e r  a c r e  p r o v id e s  g o o d  w e e d  c o n t r o l  u n d e r  a v e r a g e  c o n d i t i o n s  T re a t w fte n  
w e e d s  o r e  y o u n g  a n d  g r o w in g  w e l l  D o n o t  u s e  o n  g o l f  g r e e n s  n o r  o n  d i c h o n d r a  o r  o th e r  b r o a d l e a f  
h e r b a c e o u s  g r o u n d  c o v e r s  D o  n o t u s e  o n  c r e e p i n g  g r a s s e s  s u c h  a s  h o n t  a n d  S t  A u g u s t in e  e x c e p t  
fo r  s p o t  b e a t in g ,  n o r  o n  n e w ly  s e e d e d  tu r f u n til g r a s s  i s  w e l l  e s t a b l i s h e d
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R e s e e d in g  o l t r e a t e d  a r e a s  s h o u ld  b e  d e l a y e d  f o l lo w in g  t r e a tm e n t . W ith  s p r in g  a p p l i c a t io n , r e s e e d  
in  th e  f a l l : w ith  fa l l a p p l i c a t io n , r e s e e d  in t h e  s p r in g
L e g u m e s  a r e  u s u a l ly  d a m a g e d  o r  k il le d  s o  d o  n o t t r e a t  a r e a s  w h e r e  th e  l e g u m e s  a r e  d e s i r e d  D e ep - 
r o o t e d  p e r e n n ia l w e e d s  m a y  r e q u i r e  r e p e a t e d  t r e a tm e n t s  in t h e  s a m e  s e a s o n  o r  in  s u b s e q u e n t  
y e a r s
TU LE  (BU LR U SH ) A N D O TH ER  R U SH E S : M ix 2  q u a r t s  o f  E ST E R O N  9 9  C o n c e n t r a t e  a n d  1 g a l l o n o f  
d i e s e l  o i l  o r  k e r o s e n e ,  th e n  a d d  t h i s  m ix t u r e  t o  100  g a l l o n s  o t  w a t e r  S p r a y  to  w e t  a l l  f o l i a g e  
( 4 0 0 -8 0 0  g a l l o n s  p e r  a c r e ) . A d d i t io n  o f  a  w e t t in g  a g e n t  m a y  b e  a d v is a b le . A p p ly  in t h e  s p n n g  d u r in g  
b o w e r  h e a d  e m e r g o n c e  R e s p r a y  if n e e d e d  w h e n  r e g r o w th  i s  3  t o  5  f e e t  ta ll 
S PO T  TR EA T M E N T : To c o n t r o l  b r o a d l e a f  w o o d s  In sm a ! l  n o n - c r o p la n d  a r e a s  w ith  a  h a n d  sp r a y e r , 
u s e  V4 p in t  o f  E ST E R O N  9 9  C o n c e n t r a t e  in 3  g a l l o n s  o f  w a t e r  a n d  s p r a y  to  t h o r o u g h ly  w e t  a l l w e e d  
f o l i a g e  K e e p  s p r a y  m ix tu r e  a g i t a t e d  to  p r e v e n t  s e p a r a t i o n .
S T O R A G E : M ay b e  s t o r e d  in  u n h o a t e d  b u i ld in g
M ISC E L LA N E O U S  U S E S  L o w -B u s h  B l u e b e r r i e s :  C o n ta c t  A g r ic u l tu r a l .S a le s , T h e  D ow  C h em ic a l 
C o m p a n y  P O  B o x  1 7 06 . M id la n d  M ic h ig a n  4 8 6 4 0  fo r  u s e  d i r e c t io n s

USE PRECAUTIONS
AVOIO CONTACT W ITH 2 ,4 -D  S U S C E P T IB L E  C R O P S  AND O TH ER  D E S IR A B L E  BR O A D LE A F  
P L A N T S : E ST E R O N  9 9  C o n c e n t r a t e  h e r b i c id e  i s  in ju r io u s  to  m o s t  b r o a d l e a f  p la n t s . T h e r e fo r e , d o  
n o t a p p ly  d i r e c t ly  t o  o r  o t h e r w i s e  p e rm it  e v o n  m in u t e  a m o u n t s  to  c o n t a c t  c o t t o n , g r a p e s ,  t o b a c c o ,  
fru it t r e e s , v e g e t a b l e s ,  ( lo w e r s , o r n a m e n t a l s  o r  o th e r  d e s i r a b l e  p la n t s  s  j s c e p t i b i o  to  2 .4 -D  D o  n o t 
u s e  m  o r  n e a r  a  g r o e n h o u s e
DO NOT A PPLY  IN THE VICINITY o f  CO TTO N . G R A P E S . TO BAC CO  TO M ATO ES O R  OTHER 
D E S IR A B L E  2 .4 -D  S U SC E P T IB L E  C R O P S  o r  O RN AM EN TAL PLA N T S
DO NOT SPR A Y  W HEN WIND IS  BLO W IN G  TO W ARD S SU SC E P T IB L E  C R O P S  OR  O RNAM ENTAL 
PLA N T S
AVOID 5 P R A \  D R IFT : A p p l i c a t io n s  s h o u ld  b e  m a d e  o n ly  w h e n  th e r e  i s  n o  h a z a r d  f r om  s p r a y  d r i ft  
s in c e  v e r y  sm a ll q u a n t i t i e s  o t t h e  s p r a y , w h i c h  m a y  n o t b e  v i s ib le , m  ty  s e v e r e l y  in ju r e  n u s c o p t lb lo  
c r o p s  d u r in g  b o th  g r o w in g  e n d  d o rm a n t  p e r i o d s  U s e  c o a r s e  s p r a y s  to  m m im lz o d r f f t  s in c e ,  u n d e r  
n dw irn o  w e a th e r  c o n d i t io n s , t in e  s p ro y  d r o p l e t s  m a y  d r i f t  a  rn ilo  o r  m o r e  The s p r a y  th ic k e n in g  
a g e n t . N A LC O -TRO L ' m a y  b e  u s o d  w ith  t h i s  p r o d u c t  to  a id  in  r e d u c in g  s p r a y  d r ift If u s o d  fo l lo w  a i l 
u s e  r e c o m m e n d a t i o n s  a n d  p r e c a u t io n s  o n  t h e  p r o d u c t  l a b e l 
’ N A LCO -TBO L — T ra d em a rk  o f  NALCO  C h em ic a l  C o m p a n y
Q ROUND EQ U IPM EN T ; W ith  g r o u n d  e q u ip m e n t , s p r a y  d r i f t  c a n  b o  le s s o n o d  by k o o p m g  the. s p r a y  
b o o m  a s  lo w  a s  p o s s i b l e ,  b y  a p p ly in g  2 0  g a l l o n s  o r  m o r e  o f  s p r a y  o e r  a e r o , b y  u s in g  n o  m o ro  th a n  
2 0  p o u n d s  s p r a y in g  p r o s sm o  w ith  la r g o  d r o p l e t  p r o d u c in g  n o z / io  t ip s ; b y  s p r a y in g  w h e n  w in d  
v e lo c i ty  i s  lo w . a n d  b y  s to p p in g  a l l  s p r a y in g  w h e n  w in d  e x c e e d s  6 x 7  m i le s  p e r  h o u r  D o  n o t  ap p ly  
w ith  h o l lo w  c o n e - t y p e  in s e c t i c i d e  o r  o th e r  n o z z l e s  (h o t p r o d u c e  t h n e -d r o p le t  s p r a y  
A E R IA L  A PPL IC A T IO N : W ith  a i r c r a f t  d r i ft  c a n  b e  t o a s o n e d  b y  a p p ly in g  a  c o a r s e  r> p r a y . b y  u s in g  
n o  m o ro  th a n  2 0  p o u n d s  s p r a y  p r e s s u r e  a t  th o  n o z z l e s ,  b y  u s in g  s t r a ig h t  s t r e a m  n o z z lo s  d lr o c to d  
s t r a ig h t  b o c k , b y  u s in g  a  s p r a y  b o o m  n o  lo n g e r  th a n  to  th e  w in g  s p a n  o f t h e  a i r c r a f t ,  a n d  b y 
H praym q o n ly  w h e n  w in d  v e lo c i t y  i s  l e s s  t h a n  6  rn ph
0 0  NOT A PPLY  B Y  A IR C R A FT  W HEN  AN  A IR  T EM PE R A T U R E  (N V ERF iO N  E X IS T S  S u c h  a 
c o n d i t io n  Is c h a r a c t e r i z e d  b y  l i t t le  o r  n o  w in d  a n d  w ith  a i r  t e m p e r a tu r o  lo w s r  n e a r  th e  g r o u n d  th a n  
a l  h iQ hoi l e v e l s  T h e u s e  u f a  c o n t in u o u s  sm o k e  c o lu m n  e l  o r  n e a r  s i t e  o f  a p p l i c a t io n  is  s u g g e s t e d  
t o  in d i c a t e  d i r e c t io n  a n d  v o lo c i t v  o f  a ir  m o v em e n t , a n d  to  in d i c a t e  a  t e m p e r a tu r e  in v e r s io n  b y 
la y e r in g  o f th e  sm o k e .
V io len t w in d s t o rm s  m a y  m o v e  s o i l  p a r t i c l e s  If J  4 0  i s  o n  s o i l  p a r t . c l e s  a n d  th e y  a . j  b lo w n  o n to  
s u s c e p t ib l e  p la n t s ,  v ls lb 'e  s y m p to m s  m a y  a p p e a r  S e r io u s  in ju ry  i s  u n lik e ly  Tho h a z a r d  o f 
m o v em en t  o f  2 .4 -D  o n  d u s t  Is r e d u c e d  if f r o n t e d  b o ld s  a r e  I r r ig a te d  o r  it r a in  o c c u r s  s h o r t ly  a f t e r  
application.
At h ig h  t em p e r a tu r o a  ( a b o v e  «!» F) v a p o r s  f r o m  th is  p r o d u c t  m a y  m ju i e  s j s c e p t i b l e  p la n t s  g r o w in g  
n e a r b y  D o  n o t u s e  in a  g r e e n h o u s e .  E x c e s s i v e  a m o u n * s  o l th is  h o r b ic id o  in th o  s o i l  m ay  
t em p o r a r i ly  in h ib it  s e n d  g e rm in a t io n  o r  p la n t  g r o w th
Th is p r o d u c t  i s  t o x i c  • f is h  K e e p  o u t  o f  l a k e s ,  s t r e a m s ,  o r  p o n d s  D o n o t a p p ly  w h e r e  r u n o f f  Is 
l ik e ly  t o  o c c u r  Do n o t c o n t a m in a t e  w a t e r  b y  c l e a n in g  o f  o q u lp m o n t . o r  d i s p o s a l  o f  w a s t e s  O o  n o t 
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SUMMARY

The p h e n o x y  h erbicides, 2,4-D, 2,4,5-T, MCPA, silvex and related materials, 

re s e l ective h e r b ic i d e s  w i d e l y  used in crop p r o d u c t i o n  and in the m a n a ge m e n t  of 

forests, ranges and industrial, u rb a n  and aqua t i c  sites. These chem i c a l s  are r e­

lated to n a t u r a l l y  o c c u r r i n g  plant gro w t h  regulators. They kill plants by c a u s i n g  

m a l f u n c t i o n s  in growth processes. Broad - l e a v e d  plants are ge nerally susceptible 

to the p h e n o x y  h erbicides, w h e r e a s  most grasses, coniferous trees and cert a i n  

legumes are r e l a t iv e l y  resistant.

The p h e n o x y  herbi ci d e s  are used to contr o l  b r o a d -leaved we e d s  in wheat, barley, 

rice, oats, rye, corn, grain sorghums and c e r t a i n  legumes. Such uses increase 

yields, i m pr o v e  product q u a l i ty  and reduce p r oduction costs. The phen o xy  h e r b i c i d e s  

are used i n  forests to suppress u n w anted h a r dwood trees and brush, to reduce c o m­

peti t i o n  w i t h  co n ifers already e s t a b l i s h e d  or to prepare sites for the r e g en e r a t i o n  

of con i fe r s .  T h e y  are used on graz i n g  lands to control u npalatable and noxious 

pl a n t s  and to kill b r us h  and small trees that reduce the p r o d u c t i v i t y  of pastures 

and ranges. 2 34-D and o t h er  p he noxys are used in canals, ponds, lakes and w a t e r­

way s  to kill f l oating w e e d s  such as w a t e r  hyacinth, submerged weeds such as pond- 

w eeds, and emergent and s horeline plants such as cattails and willows. Indust r i a l  

and u r b a n  uses incl u de  control of  b rush on u t i l i t y  and t ra nsportation rights of 

way, cont r o l of dandelions, p l a ntains and o t h er  w e e d s  in turf and su p p r e s s i o n  of 

ragweed, p o i s o n  ivy and o ther plants of public he a l t h  importance.

The principal hazard in the use of the phenoxy.'. is to crops and o t he r  v a l u­

able plants e i t h e r  w i t h i n  the treated are a  or nearby. Treated crops and forest

trees can be injured through a c c i d e n t a l  overdosing, improper timing of treatments, 

unusual w e a t h e r  conditions and o t he r  causes. Injury to n-a r b y  crops and o r n a me n t a l s  

can result from drift of d r op l e t s  or vap o r s of the spray. Such losses are jargely 

p r e v e n t a b l e  through the use of proper formulations and spray e q uipment and the 

e x e r c i s e  of good judgment.

The p h e n o x y  herbi c i d e s  are p r e d o m i n a n t l y  toxic to green plants and are m uch 

less toxic to mammals, birds, fish, reptiles, shellfish, i n s e c t r , worms, fungi and 

bacteria. W h e n  prope r l y  used, they d o  not o c c u r  in soils and w a ^ er  at levels h a r m­

ful to animals and m i c r o o r ganisms. T h e y  do not concentrate in food chains and do 

not persist fro m year to year in croplands. T h e y  are detectable onl y  rarely in 

food and then o nly in i n s ig n i f i c a n t amounts.

A h i g h l y  poisonous kind of dioxl i called T C D D  is an unavoidable c o n t a m i n a n t

in c om m e r c i a l  supplies of 2 , 4 , 5 - T  and silvex. T h e  amount present in c u r r e n t l y

pr o duced f o r m u lations of 2 , 4 ,5 - T  and si l ve x  is not enough to alter the t o x i cological 

p r o p e r t i e s  of these p r e p a r a t i o n s  or to e n d a n g e r  h u m a n  health or to affect plants 

or anim al s  in the environment.

The p h e n o x y  h e r b i c i d es  are w i d e l y  used because they are more eff ic i e n t  and 

u s u a l l y  less h a z a r d o u s  and less injurious to the e nvironment than a lternative 

methods. Use of these che m i c al s  is es t i m a te d  to reduce the cost of p r od u c t i o n  

of the c rops o n  w h i c h  they are used b y  about 5% and to reduce overall ag r i c ultural 

p r o d u c t i o n  costs in the United States by about 1%. Uses in forests an d  n on a g r i c u l -



tural situations provide additional savings. I f  the phenoxys were no longer avail­
able, the cost of  food, forest products, electric  power, transportation and govern­
mental services would be higher. These costs would be borne by consumers.



INTRODUCTION

The p h e n o x y  h e r b i c i d e s  w e r e  d i s c o v e r e d  ov e r  thirty y ears ago, incid e n ta l  to 

research on n a t u r a l l y  o c c u r r i n g  plant h or mones. A s  the c h emical na t ur e  of these 

subs t a n ce s  became known, related c o m po u n d s  w e r e  s ynthesized and tested for effe c t s  

on plant growth. C e r t a i n  phenoxy ac e t i c  acids, i n cluding 2,4-D, w e r e  found to be 

plant gr o w th  r e g u la t o r s  an d  in due course w e r e  disco v e r e d  i nd e p e n d e n tl y  in the 

U n i t e d  St a te s  and Br i t a i n  to be a c t i v e  h e r b i c i d e s  capable of se l e c t i v el y  k i l l i n g  

m a n y  b r o a d - l e a v e d  w e e d s  in cereal grains, g r as s l a n d s  and conif e r o u s forests.

F u r t h e r  r e s e a r c h  led to the comme r c i a l  use of several phenoxy h e r b icides, i n c l u d­

ing 2,4-D, 2,4,5-T, MCPA and silvex. T h es e  pioneer a c c o m p l i s h m e n t s have no w  

e x p a n d e d  into a w o r l d - w i d e  effort by industry and public research a g encies that 

ha s  d i s c o v e r e d  a w i d e  a r r a y  of useful he rb i c i d e s ,  most of w h i c h  are c h e m i c a l l y  a n d  

fun ct i o n a l l y  u n r e l a t e d  to the phenoxys.

D e s p i t e  the d e v e l o p m e n t  of many o t h e r  h e r b i cides, the phenoxys re m a i n  m a j o r  

t o o l s  in v e g e t a t i o n  management. A l t h o u g h  replaced by n e w e r m a t e r i a l s  in some instances, 

th e  phenoxys c on t i n u e  to find a d d i t i o n a l  and e x p an d e d  uses, 3uch that 2,4-D is 

c u r r e n t l y  in c r i t i c a l l y  short supply in w or l d  commerce. A n  important d e v e l o p me n t  

for the tropical n a t i on s  has b e e n  the recent d i s c o v e r y  that a w i d e  range of w e e d s 

c a n  be p r e v e nt e d  in paddy rice by a p p l y i n g  2,4-D to the w a t e r  three or four days 

a f t e r  tr a nsplanting. T h i s  and other d e v e l o p m e n t s  forecast expanded u se f u l n e s s  

for 2,4-D and rela t e d  chem i c a l s  in the m a n a g e m e n t of such dive r s e  res o u r c es  as 

c r o p l a n d s ,  forests, ranges, w aterways, indust r i a l  lands, public u t i l i t y  properties, 

w i l d l i f e  habitats, u rban parks, at h l e t i c  fields and landscape plantings.

T h e  phen o x y  h e r b i c i d e s  are w e a k  a cids that are only slightly soluble in 

w a t e r  and p e t r o l e u m  oils. A l t h o u g h  the aci d is the ac t i v e  form, they are n o r m a l l y  

co n v e r t e d  to w a t e r - s o l u b l e  amines or o i l - s o l u b l e  esters for c o n v e n i e nc e  in h a n d l i n g  

and app li c a t i o n .  T h e s e  are  mixed w i t h  o t h e r  ingredients, such as solvents, e m u l s i­

fiers, thickeners, and w e t t i n g  agents, to make c ommercial fo r m u lations for specific 

uses. T h e  a m in e  forms ar e  diluted w i t h  w a t e r  and sprayed o n  foliage or injected 

u n d i l u t e d  into trees. E s t e r s  are sprayed as oil solutions or as e m ulsions w ith 

water. On e  c lass of a mine salts of the p h en o x y s  is soluble in oil rather than in 

water. T h e  s t r e n g t h of c ommercial for m u l at i o n s  is e xpressed in terms of the e q u i­

valent cont e n t  of the parent acid. Howev e r ,  d i f f e r e n t  products are not e q u a l l y  

e f f e c t i v e  e v e n  on this basis. E s t e r s  g e n e r a l l y  h a v e  g r e a t e r  h e r b i c i d a l  a ct i v i t y  

t h a n  the a mine forms but a re  mor e  expensive. E s t e r s  ma y e v aporate from foliage 

a l t e r  ap p l i c a t i o n ,  r e l easing fumes that c a n  m o v e  outside the treated area and cause 

inj ur y  to se n sitive plants. T his h a z a r d  can be reduced by the use of low-volatile 

esters, but these cost m o r e  than the h i g h - v o l a t i l e  esters and are less e f fective 

as h e r b i c i d e s  in some situations. T h e r e  is no single best fo r mu l a t i o n  f^r all 

p u rposes, and this is reflected in the a v a i l a b i l i t y  of a wi d e  v a r i e t y  of c o m m er c i a l  

p r o d uc t s  for a m u l t i t u d e  of uses. A v a i l a b l e  p r o d u c t s include m i x t u r e s  of p h e n o x y 

h e r b i c i d e s  a nd  m ix t u r e s  of these h e r b i c i d e s  w i t h  u n r e l a t e d he r b i c id e s ,  fertil iz e r s  

and o ther m a terials.

M a n y  p h e n o x y  a c i d s have h e r b i c i d a l  activity. T h e y  form a family of c o m p o u n d s  

that have similar c h e m i c al  and biolo g i c al  pr operties but di ff e r  in d e t a i l s  that 

af f e c t  t heir a c t i v i t y  on individual plants, their cost and other c h a r a c teristics.

Th e  ones pr e s e n t l y  used in the Uni te d  Stat e s  Include 2,4-D, 2,4,5-T, MCPA, silvex,

2,4-DB, M C P B , d i ch l o r o p r o p ,  m e coprop, 2,4- D E P  and erbon. 2,4-D is by far
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the p r e d o m i n a n t  compound. It is w i t h o u t  e q u a l  in c ost and e f f e ct i v e n e s s  for routine 

cont r o l  o f  mo s t  broad-leaved w e e d s  in the presence o f  grasses. O t h er  phenoxys find 

use o n l y  w h e r e  they control w e e d s r e s i st a n t  to 2,4-D or w he r e  crops are less s e n s i­

tive to them than to 2,4-D. In 1971 the amounts of 2,4-D, 2,4, 5 - T and silvex p r o­

duced in the United States were, respectively, 45, 6 and 3 millions pounds, r e p r e­

sen t i n g  o ver 90 percent o f  all phen o x y production. MCPA, 2,4-DB, MCPB, dic h l o ro p r o p  

and m e c o p r o p  hav e  i m p o r t a n t  but limited special uses. 2,4-DEP and e r b o n  are chemicals 

c l o s e l y  related to 2,4-D and 2,4, 5 - T  that act p r i m ar i l y  through the soil. T h e y  are 

not e x t e n s i v e l y  used.

M i x t u r e s  of 2,4-D and 2,4,5-T related to c o mmercial brush killers were employed 

as "de f o l i an t s "  in the w a r  in In dochina, caus in g  partisans in this c o n flict to d e­

nounce this use as "chemical w a r f a r e . "  It was claimed that, in a dd i t i o n  to killing 

plants, the mat e r i a l s  killed people, livestock and wil d  animals and caused h u m a n  

birth defects. T hese charges have b e e n  e x h a u s t i v e l y  inve s t ig a t e d  by s cientists and 

argued e mo t i o n a l l y  in the press and elsewhere. The e v i dence is that in S o utheast 

Asia, as elsewhere, these chemicals have little b iological activity beyond their 

g reat e f f e c t i v e n e s s  as herbicides, a n d that w h at e v e r  e n v i r o n m e n t al  effects they 

h a v e  result from their action on vegetation. However, it is no t  the purpose of

this report to r enew this largely p o l itical controversy, but to take note that

formulations, rates of application, m e t h o ds  of a p p l i c a t i o n  and other factors 

d i f fered g r e a t l y  f rom accepted agricultural practice. Conclu s i o n s  in the one i n­

stance, theref »v not a pply in the other.

HERBICIDAL PROPERTIES

The phenoxy  h e r b i c i d e s  a r e  a b s o r b e d  b y  p l a n t  f o l i a g e ,  r o o t s  and s o f t  s t em  
t i s s u e .  When a p p l i e d  a s  a d r e n c h  i n  d i e s e l  o i l ,  t h e y  c an  s o a k  t h r o u g h  the  d r y  
b a r k  o f  t r e e s  and e n t e r  l i v i n g  t i s s u e s  by  t h i s  means .  Once a b s o r b e d ,  t h e  phenoxy s  
move w i t h i n  t h e  p l a n t  a l o n g  t h e  p a thw a y s  t h a t  c a r r y  fo od  and w a t e r .  They  t e n d  to
a c c u m u l a t e  i n  t h e  a c t i v e l y  g r ow in g  p a r t s  o f  r o o t s  and s t e m s .  As t h e  h e r b i c i d e  d i s ­
t r i b u t e s  t h r o u g h  t h e  p l a n t ,  t h e  l e a v e s  and b u d s  t w i s t  and c u r l ,  f o l l o w e d  b y  m a l f o rm ed  
new g r ow th  o f  s t em s  and l e a v e s .  S e n s i t i v e  yo ung  p l a n t s  may d i e  i n  a few d a y s .  Ha rdy  
s h r u b s  and t r e e s  may su ccumb o n l y  a f t e r  w eek s  o r  mon th s o r  may s u r v i v e  w i t h o u t  e v i ­
d e n t  i n j u r y .

T h e  p h e n o xy  h e r b i c id e s  appear to enter in an imperfect and u nc o ntrolled w a y  i n­

to the r eg u l a t i o n  o f  growth pr o c e ss e s  n o r malLy governed by the natural growth h o r­

mones. There is inte r f e r en c e  w i t h  cel l di v i s i o n  and enlargement, w i t h  food u t i l i z a­

tion and w i t h  a w i d e  array of o t he r  vital processes. The exact m e c h a n i s m  of these 

acti o n s  is not known, and indeed the e xact w o r kings o f  natural plant growth r e gu l a­

tors are e q u a ll y  obscure. P h en o x y  h e r b i c i d e s  are far more toxic to green plants 

than to animals because the kinds of mate r i a l s  that have growth r e gulating activity 

in plants do not act in the sarnq w a y  in animals.

The phenoxys in ad d i t i o n  to their use as herbicides, also find limited use 

as plant gr o w t h  re siators for crops. Fo r  example, they can be used to contr o l  the 

r i p e n i n g  of bananas. 2,4-D Is sprayed on or a n g e  trees to increase fvuit size and 

prev e n t  fruit and leaf drop. Silvex is sprayed on apples to enhance c o lo r i n g  and 

p r e v e nt  p r e m a tu r e  fruit drop. A l t h o u g h -pop u l a r l y  m i s c a l l e d  "defol i a n ts , "  the
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p h e n o x y s  are, in fact, an t i d e fo l i a n t s  and act at low concent r a t i on s  to preve n t  the 

s h e d d i n g  of leaves and fruit. T h e y  e n h a n ce  b l o s s o m  r e t e n t i on  and increase fruit 

set. At low c o n c e n t r a t i o n s  the phenoxys promote the rooting of cuttings and p r e­

sum a b l y  could be used for this purpose in plant propagation. Al t h o u g h  these are 

u s e f u l  properties, the great toxicity o f  the p h e n o x y  herbi ci d e s  to plants limits 

their e m p l o y m e n t  as p u r e l y  plant growth regulators. O r d i n a r i l y  such n e e d s are met 

b y  o t h e r ho r m o n e  de r i v a t i ve s  that are less active as he r b i c i d e s  and are m a rk e t e d  

s p e c i f i c a l l y  for p l a n t  regu l at o r y  purposes.

P R A C T I C A L  USES

The p h e n o x y  h e r bi c i d e s  are used in land and w a t e r  m a n ag e m e n t  w h e r e v e r  their 

p a r t i c u l a r  s e l e c t i ve  prope r ti e s  coinci d e  w i t h  the desired changes in vegetation.

T h e  m o s t  c o m m o n  uses are s u p p r es s i o n  of b r o a d - l e a v e d  plants in the p r e s en c e  of 

grasses, c o n ifers or c e r t a i n  legumes. T h e situa t i o n s in w h ic h  m a n a g e m e n t  o b­

je c t i v e s  are served by this kind of s e l e c t i v it y  are e x t r a o r d i n a r i l y  d i v e r s e ,  

r a n g i n g  from e s s e n t i a l l y  w i l d e r n e s s  areas to i ntensive urban horticulture. Each 

u s e  is g o v erned b y  the known response to the h e r b i c i d e  o f  each kind of plant present. 

Su c h  general rules as " b r o a d -l e a v e d  plants are suscep ti b l e  w h i l e  grasses and co n i f e r s  

are r e sistant" hav e  i m portant exceptions, and n o th i n g  short o f  thorough k n o w l e d g e  

o f  the r e s ponse o f  eac h  kind of plant u n d e r  p re v a i l i n g  condi t i o n s  has made p o ssible 

the e f f e c t i v e  use o f  these chemicals.

H e r b i c i d e s  are mo s t  useful w h e n  e m p loyed in c o o r d i n a t i o n  w i t h  o t h e r  pr ac t i c e s  

in  v e g e t a t i o n  m a n a g e m e n t  systems. The a i m  is to create c o n d i ti o n s  fav o r a b le  to the 

crop, forest trees, range grasses and o t h e r  pr e f e r r e d  species and u n f a v o r a b l e  to 

u n w a n t e d  plants. The total set of m a n i p u l a t i o n s  co n s t itutes the m a n a g e m e n t  s y s t e m  

in e ach case. The phen ox y  herbi c i de s  f un c t i o n  in a wide v a r i e t y  of systems rang in g  

f r o m  forest and w i l d - l a n d  m a n a g e me n t  and cereal and forage p r o d u c t i o n  to indu st r i a l  

land uses. M a n a g e m e n t  o b j ec t i v e s  are diverse, incl u d i n g  p r imarily the p r o d u c t i o n  

of  food, forest p ro d u c t s  and o t h er  c o m mo d i t i e s  and also the m an a g e m e n t  of fish and 

game h a b i t a t s ,  s u p p r e s s i o n  o f  a l l e r g en i c  and p o i sonous plants, m a i n t e n a n c e  of 

n a v i g a b l e  and recr e a t i o n a l w a t e r w a y s  and m a n y  others.

Cropland

F o u r - f i f t h s  o f  the total amount of p h e n o x y  h e r b i c i d e s  used in the United States 

is applied to cr o p l a n d  and rangeland. In 1971, 38 m i l l i o n  pounds of these che m i ca l s  

w e r e  used o n  food and feed crops. The p r i n c i p a l  c rops treated are the grains, wheat, 

corn, barley, oats and rice. The usual treatment is w i t h  2,4-D at a rate of less 

t h a n  one p ound pe r acre.

The small grains are always in f e s t e d  to some extent w i t h  annual and per e n ni a l  

w e e d s  that c a n  be contr ol l e d  b y  the p h e n o x y  herbic i d e s .  If not controlled, these 

w e e d s  reduce crop yield, interfere w i t h  h a r v e s t i n g  and reduce g rain quality. For 

examp l e ,  w i l d  garlic b u l blets h a rvested w i t h  the w h e a t  cause a garlic taste in flour 

m i l l e d  from the grain, m a k i n g  it v i r t u a l l y  w o r t h l e s s.  2 ,4-D is the prin c i p a l  h e r b i­

cid e  used in this c o u n t r y  for control of b r o a d - l e a v e d  weeds in cereal grains. A p­

pro x i m a t e l y  27 m i l l i o n  acres of  these crops are treated w i t h  this c o m p o u n d annually. 

T h e  re co m m e n d e d  rate o f  a p p l i c a t i o n d e p en d s  on the specific w e e d  p r o b l e m  and crop 

r e s i st a n c e  b u t g e n e r a l l y  ranges from 1/4 to 1 pound per acre. Under some conditions,



6

2,4-D is n o t  a d e q u a t e l y  selective in the small grains, and it is common practice 

in such cases to use M C P A  instead. A l t h o u g h  M C P A  is a p p r e c i a b l y  more expensive 

than 2,4-D, about 7 m i l lions acres of small grains are treated w i t h  it annually.

A  s ub s t a n t i a l port i o n  of the U.S. rice acreage also receives 2,4-D, 2,4,5-T or 

M C P A  t r e a t m e nt  for cont ro l  of b r o a d -leaved weeds. 2 , 4, 5 - T  and silvex are often 

used in rice in the s o u th e r n  states, w h e r e  c u r l y  indigo and o ther weeds resistant 

to 2 ,4-D and M C P A  are w idespread.

F e w  a l t e r n a t i v e  p r actices are a v a ilable for control of broa d- l e a v e d  w e e d s  in 

cereal grains. Mech a n ic a l  and h and tillage f o l lowing planting are h o p e l e s s l y  i m­

practical. Of the o th e r  selective h e r b i c i d e s  used for special wee d  problems in 

small grains, n one can be c o nsidered as general s ubstitutes for the phenoxys.

F o r  example, d i c a m b a  can be used to cont r o l  some annual and per e n ni a l  b r o a d-leaved 

w e e d s  in oats and wheat (not barley), but this materi a l  doe s  n o t  control w e e d y  

m u s t a r d s  and o t h e r  important weeds. M o r eover, dica m ba  is r e l a t i v e ly  toxic to 

s m a l l - s e e d ed  legumes and thus cannot be used in the central and e a s t e r n areas of 

the United States w here sraall-seeded legumes are c om m o n l y  i nt e r s o w n  w ith small 

grains. B r o m o x y n i l  controls many annual b r o ad - l e a v e d  w e e d s  in small grains, but it 

is not ef f e c t i ve  against most perennials and cannot be used in w i n t e r  grains and 

w h e r e  sma l l- s e e d e d  legumes are intersown. Pres en t  practice in some areas is to c o m­

bine d i ca m ba  or b r o m o x y n i l  at low rates w i t h  2,4-D or M C P A  to b r o a d e n  the s p e c t r u m 

o f  w eeds controlled. D i n o s e b  is a n ot h e r  a l t e r n a t i ve  h e r b i c i de  w h i c h  controls p r i­

ma r i l y  annual b r o ad - l e a v e d  w eeds in small grains. It is not a t r a n slocated her b i c id e  

and is thus less eff e ct i v e  on peren n i al s  than the phenoxys. T h e r e are e s s e n t i a l l y  

no a l t e r n a t i ve s  to the p h e n o x y  h e r bi c i d e s  in rice production.

2 , 4 - D is iMed to control bro a d - l e av e d  w e e d s  in c o m  and sorghum. This use has 

d e c r e a s e d  since the intr o d u c t i o n of the triazines and o ther eff ec t i v e  preplant 

and p r ee m e r g a n c e  h er b i c i d e s  that kill not only b r oa d - l e a v e d  plants but w e e d y  

grasses as well. However, inc r e a s e d use of these n e w e r  h e r b i c i d e s  has not been 

w i t h o u t  problems. D e e p - r oo t e d  perennial w e e d s  are gen e r al l y  r e s i s t a n t  to these 

m aterials, and their p opulations incre a s e in the absence of p e r i o d ic  treatments 

w i t h  2,4-D, Thus, 2,4-D continues to retain a place in c o m  and sorgh u m  culture, 

w i t h  a p p r o x i m a t e l y  20 m i l l i o n  acres of these crops b eing treated w i t h  2,4-D 

annually. T he  rate of a p p l i c a ti o n  ranges from 1/4 to 1/2 pound per acre. Dica m b a  

is a parti a l  a l t e rn a t i v e  to 2,4-D; however, it does not control all of the species 

contr o l l e d  by  2,4-D and is best used in m i x t u re s  w i t h  2,4-D to extend the s pe c t r u m  

of w eeds controlled.

C u l t i v a t i o n  s up p lemented b y  h o e i n g  is an a l t er native to 2 ,4-D in p roduction 

o f  corn and sorghum. Indeed, c u l t i v a t i o n  is still w i d e l y  practiced wit h  these 

crops, e it h e r  alone or in c o m b i n a t i o n  w i t h  herbicides. However, c u l t i v a t i o n  cannot 

remove w e e d s  o c c u r r i n g  d i r e c t l y  in the crop row. It can provide partial w eed c o n­

trol at low cost but m u s t  be sup p l e m e nt e d  w i t h  hand w o r k  at costs that are pre se n t l y  

prolibitive.

M C P B  and 2,4-DB can be used for c o n t r ol  of broad-leaved w e e d s in legumes. M CPB 

and 2, 4 - D B  are not themselves herbic i d e s  but are p r ec u r s o r s  of the herbicides,

M C P A  and 2,4-D, respectively. T h e y  can be safely used to control c e r t a i n  b r o a d­

leaved w e e ds  in green peas, soybeans, peanuts and s m a l l-seeded forage legumes b e­

cause these crops have less a b i l i ty  to convert them to M C P A  and 2,4-D than do the
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weeds. T h e total amount o f  M C P B  and 2, 4 -D B  used is small, but they make possible 

the control of c e r t a i n  y i e l d - l i m i t i n g  w e e ds  in i m p o r t a n t  leguminous crops. In 

m o s t  instances, no o t h e r  h e r b i c i d e  is e q u a l l y  e f f e c t i v e  for this purpose.

A l t e r n a t i v e s  to the use of 2, 4 - D B  and MCP B  in legumes are limited. D i n o s eb  

c a n  be used as a posteraergence tre at m e n t  o n  some sma l l - s ee d e d  forage legumes, green 

pea s and peanuts for cont r o l  of b r o a d - l e a v e d  annuals, but this m a t e r ia l  is less 

e f f e c t i v e  on p e r e n n i a l s  and cannot b e  used on late e m e r g in g  w e e d s  w i t h o u t  risk of 

c rop damage. C h l o r o x u r o n  and b e n t a z o n  are possible substi t u te s  for posteraergence 

cont r o l  o f  broa d - l e a v e d annual w e e d s  in soybeans; h o w ever, these herb i c i d e s are 

several times mor e  c o s t l y  than 2,4-DB. C u l t i v a t i o n  after p la n t i n g  c o n tinues as a 

r e c o g n i z e d  w e e d  cont r o l  pr a c t i c e  in the larger - s ee d e d  legumes grown as row crops, 

b u t  this p r a c t i c e  h a s thn limitations described e a r l i e r  for corn and sorghum.

P h e n o x y  h e r bi c i d e s  are used to c o n t ro l  s usceptible w e e d s  in such crops as 

apples, aspara g u s ,  bl u e b erries, c r a nb e r r i e s ,  flax, pears, potatoes, s t r a w berries 

ar.d sugarcane. Each crop has specific req u ir e m e n t s  for w e e d  control, inc l u di n g  in 

s om e  i n s t a n c e s  special form u l a t i o n s and unus u al  m e t h o d s  of application. In o r ch a r d s  

and vin e y a r d s  the h e r b i c i d e  need not be truly selective since it c a n be applied 

s e l e c t i v e l y  to the w e e d s  and not to the trees and vines.

The d i v e r s i t y  and v e r s a t i l i t y  o f  the p h e n o x y  h e r b i c i d e s  also provide the a g r i­

cu l t u r i s t  w i t h  man y  options for weed c o n t r o l  around the far m  in nonc r o p  situations. 

Such uses are c o o r d i n a t e d  w it h  p r e v e n t i v e  and cultu r a l  practices, such as proper 

s eedb e d  pre p a r a t i o n,  to m a k e  up e f f i c i e n t  p r o d u c t i o n  systems. Post h a r v e s t  and 

p r e p l a n t i n g  tillage followed by c a r e f u l  seedbed p r e p a r a t i o n  can w e a k e n  perennial 

w e e d s  and prov i d e c l e an  ground for the n e w  crops. The purpose of later p h e n o x y  

t r e a t me n t s  is to c o n t r o l  su s ce p t i b l e  w e e d s  w h i c h  b e g i n  growth w i t h  the crop or 

later.

An i m p o r t a n t  a d v a n t a g e  of h a v i n g  a v a r i e t y  of he r b i c i d e s  and o t h er  practices 

is that it m a k e s  p o s sible the a l t e r n a t i o n  and ro t ation of cont r o l  measures in su c­

cessive years. W h e n  the same m e t h o d s  are used year  a fter year, special p o p u l a ti o n s  

of w e e d s  to l erant to the c o n di t i o n s  crea t e d  build up. R o t a t i o n s  to d i f f e r en t  h e r b i­

cides or to o t h e r  crops, each w i t h  its p a r t i ai a r  h e r b i c i d e s and c u lt u r a l  methods, 

a n d  the use o f  c o m b i n a t i o n s  of h e r b i c i d e s  or com bi n a t i o n s  of h e r b i c i d e s  w i t h  o ther 

m e t h o d s  are the s t o c k- i n - t r a d e m eans of c o m b a t t i n g  w e e d s  in croplands. Thus  the 

p h e n ox y s  are not  o n l y  p r o d u c t i o n  tools in the crops in w h ic h  they are d i r e c t l y  

u s e d  but also in the crops that are p r o d u c e d in rotation w i t h  them.

P a s t u r e s  and Ranges

Pa s t u r e s  and ranges are lands p r o d u c i n g  gras s e s  or o t h e r  forage plants that 

a r e  h a r v e s t e d  by g r a z i n g  with' d o m e s t i c a t e d  animals. Pastures are grazing lands 

that are i n t e n s i v e l y  managed, o f t e n  by p er iodic cul t i v a t i on ,  i r r ig a t i o n  or r ot ation 

w i t h  crops. R a n g e l a n d s  are less i n t e n s i v e l y  m a n a g ed  and are o ft e n  arid or rough 

lands little a l t e r e d  from their n a t u r a l  state.

T h e  centr a l  p r o b l e m  i n h e r e nt  in all g r a z i n g  lands is the fact that livestock 

c o n s u m e  forage pla n t s and leave w e e d y  plants u ntouched and uninjured. The result 

is that v a l u a b l e  species are s u p p r e s s e d  w h i l e u n p a l a t a b l e  or noxious ones remain



u n d a m a ge d  and free to pros p er  u n d e r  reduced competition. Thus, the v e r y  na t u re  of 

g r a z i n g  is to provide an o v e r w h e l m i n g  competitive a d v a n t a ge  to w e e d y  species. The 

ad v a n t a g e is so great that, in the absence of pro p e r  ma n a ge m e n t ,  w e e d s  come to p r e­

domi n a t e  in n e a r l y  all situations, o f t e n  to the n e a r l y  c o m plete e x c l u s i o n  of forage 

species.

W e e d y  v e g e t a t i o n  can be hel d  in c h e c k  to some e x t e n t  and forage y i e l d m a i n t a i n e d  

by the p ro p e r  timing and r o t a t i o n  of grazing and by a v oi d i n g  exc es s i v e  grazing. 

P a s t u r e s  c a n  be plowed and replanted. Ranges can be r e s e ed e d  or seeded w i t h  i m­

proved species. F e r t il i z e r s  can be applied and pests controlled. Such p o s itive 

m e a s u r e s  are useful and n e c e s s a r y  for i n c r e a s i n g  forage production; h o w ever, e f­

fective m a n a g e m e n t  systems m u s t  sooner or later face up to the n e c e s s i t y  of taking 

d i r e c t  d e s t r u c t i v e  a c t i o n  against weeds. A v a i l a b l e  methods for c o n t r o l l i n g  pasture 

and range w e e d s  include c h em i c a l  and m e ch a n i c a l  m e t h o d s  and fire.

Th e  p h enoxys are the p rincipal herbi c i d es  used on g r a z i n g  lands. Their low cost, 

h igh activity, s u i t a b i l i t y for low-volume a p p l i c a t i on  and a b i l it y  to kill m o s t  b r o a d­

leaved plants, in c l u d i n g  w o o d y  species such as raesquite and sagebrush, w i t h o u t  

i n j u r y  to grasses and c e r t a i n  legumes, make t hem w i d e l y  useful in p a s t u r e  and range 

m anagement. As early as 1951, 500, 0 0 0  acres of rangelands w e r e  treated w i t h  2,4-D 

and 2,4,5-T. By 1966, ov e r  10 m i l l i o n  pounds of p h e n o x y  he rb i c i d e s ,  large l y  2,4-D, 

w e r e  being applied a n n u a l l y  to p r i v a t e l y  owned pastures and r a ngelands in the 48 

c o n t i g u o u s states, a m o u n t i n g  to n e a r l y  one-f ou r t h  of the total d o m e s t i c  co n s u m p t i o n  

of p h e n o x y  h e r b i c i d e s  at that time. In 1971, 7.9 mi l l i o n  pounds of p h e no x y  h e rb i c i d e s  

w e r e  applied to p r i va t e l y  owned pastu r e s  and rangelands. A g a i n  the largest amount 

used w a s  2 ,4-D applied to 6 m i l l i o n  acres o f  land. S l i g h t ly  less than 1 m i l l i o n  

pounds of 2,4, 5 -T  wa s  applied to 1.1 m i ll i o n  acres of land, muc h  of it for control 

of me sq u l t e ,  a task for w h i c h  this chemical is u n i q u e l y  adapted.

At present, most of the 2,4-D used on g r a z i n g  lands is b eing applied to 

pastures. T r e a t m e n t  in 1971 amounted to 5 m i l l i o n acres or a p p r o x i m a t e l y  5 p e r­

cent of the present 100 m i l l i o n  acres o f  pastures in the United States. Of the 530 

m i l l i o n  acres o f  rangeland, o n l y  about 2.1 m i l l i o n  acres, a m o u n t i n g  to 0.4 percent 

of the total, are treated wi t h  p h e n o x y  he rbicides each year. One reason for this 

d i f f e r e n c e  is that p a st u r e s  are treated a nn ually and r a ngelands o n l y  e v e r y  6 to 

10 years. A n o t h e r  factor is that w o o d y  plants on r a ngelands reach levels req u i r in g  

treatment on onl y  150 to 200 m i l l i o n  acres and are then treated o n l y  w h e n  returns 

justify the expenditure. A lt h o u g h  treating rangelands w i t h  p h e n o x y  h e r bi c i d e s  

o f t e n  i n c r e a se s  forage p r o d u c t i o n  several fold, the land ma y  be so arid or o c h c r w i s e 

un p r o d u c t i v e  that this level of increase is not en o u g h  to yield an a d e q u a t e return 

on  t reatments c o s t i n g  as little as $3 per acre.

A l t e r n a t i v e s  to phenoxy h e r b i c i d e s are more limited on range l an d s  than on 

pastures. E c o nomic c o n s t r a i n t s  on rangelands are d i c t a t ed  b y  the i n h e r e n t l y  low 

p r o d u c t i v i t y  of these lands. D r a s t ic  treatment such as bulldozing, ripping, or 

r o o t p l o w i n g  followed by s e e d i n g  m a y  cost six times as much as treatment w i t h  ohenoxy 

he r b i cides. T hese p ro c e d u r e s  d e s t r o y  e x i st i n g  forage and d i s t u r b  the soil, m a k i n g  

it s u s c e p t i b l e to wind and w a t e r  erosion. Such a l t e r n a t i ve s  are a t t r a c t i v e  o n l y  on 

sites w i t h  hi g h  produ c t i v e  potential that can be revegetated quickly.

Be f o r e  r a ngelands w e r e  mana g e d  as they are now, natu r a l  fires a p p a r e n t l y  were 

abl e to reduce brush and coarse w e e d s to levels that w e r e  in balan c e  w i t h  forage 

species. M a n  has largely elim i na t e d  fire, p r e s u m a b l y  to p r e v e n t  loss of forage



a nd to red u c e  the d a n g e r  of wildfire. This, in part, accounts for a general i n­

cre a s e  in  w e e d s  o n  range l a n d s  and s u g g e s t s  a ree va l u a t i o n  o f  o u r  at titudes toward 

fire in range management. Fire on range and pasture lands is c l e a r l y  an a l t e r n a t i v e  

to the use of p h e n o x y  h e r b i c i d e s  in some situations, p a r t i c u l a r l y  for brushlands.

T h e  smoke r e s u l t i n g  f r o m  range or past u r e  burning, the d e s t r u c t i v e  a p p e ar a n c e  of 

the fires, the d i f f i c u l t y  of k e e p i n g  fires fro m  spre a d i n g  and the hazard to w i l d l i f e  

are factors d i s c o u r a g i n g  the use of burn i n g  and leading to the p r o l i f e r a t i o n  of 

laws r e s t r i c t i n g  the e m p l o y m e n t  of fire in range and pasture management.

Forests

F o r e s t s  cover a full third of the United States, or 750 m i l l i o n  acres. T wo- 

t hirds o f  this, 5 00  m i l l i o n  acres, is p ro d u c t i v e  enough to be manag e d  for c o m m e r c ia l  

timber. Th e  r e m a i n d e r  is eit h er  too low in p r od u c t i v i t y  for timber, o r  has been 

w ’*-hdrawn for other uses such as w a t e r  yield, grazing, w i l d l i f e  or recreation.

T h r e e - f i f t h s  of the c ommercial timberland (about 300 m i l l i o n  acres) is p r o d u c i n g  

forest p r o du c t s  at less than two-thirds o f  c a pa c i t y  due p r i m a r i l y  to c o m p e t i n g  u n­

desired vegetation. O v e r  100 m i l l i o n  a cres of this area is p r o d u c t i ve  land that is 

s u p p o r t i n g  v i r t u a l l y  no timber desp i t e a h i s t o r y  of high - v a l u e growth. T he s e  are 

the p r i n c ip a l  areas on w h i c h  p h e n o x y  herbicides, m o s t l y  2,4-D, 2, 4 , 5 - T  and silvex, 

are b e i n g  used to hel p  resto r e  a desired forest cover.

The use of p h e n o x y  h e r b i c i d e s  in forestry, as elsewhere, is to d i s c r i m i n a t e  

b e t w e e n  desi r e d  and u n d e s i r e d  plants. In some cases, def e c t i v e trees or und e s i r e d 

s p e c i e s  have become dominant, w h e r e a s  in others there are not en o u g h  trees to form 

a stand beca u s e  of weed, b rush or vine competition. In another, and less common, 

s i t u a t i o n  forests fail to r e generate because w i l d l i f e  habitats hav e  become altered 

in ways that support d es t r u c t i v e  po pu l a t i o n s  of animals.

T r a d i t i o n a l  f o r estry meth o d s  e m p h a s i z e  h a n d - c u t t i n g  for t h i nning and c u l l i n g  

of f o r e s t  stands. Such m e t h o d s  may  be s a t i s f a c t o r y  and e c o n o m i c a l l y  sound, p a r t i­

c u l a r l y  w h e r e  cut m a t e r i a l  is utilized. However, high costs and the s heer m a g n i­

tude of the p r o b l e m  on a n a t io n w i d e  basis make it evid e n t  that large-scale forest 

i m p r o v e m e n t  s i m p l y  will no t be achieved b y  manual means. H erbicides are b e i n g  used 

i n c r e a s i n g l y  as a subs t it u t e  for hand cutting.

Th e  p h e n o x y  h e r b i c i d e s  are used for p r e p a r a t i o n  of sites for tree e s t a b l i s h m e n t  

an d  r e l e a s e  of p r eferred species f rom c o m p e t i n g  w o o d y  plants. Herb i ci d e s  are a p­

plied by aircraft, b y  ground b r oadcast sprays and by treating indi v i d u al  trees.

K a t e s  o f  h e r b i c i d e  a p p l i c a t i o n  for both aerial and ground b r oadcast treatments g e n­

er a l l y  range from 2 to 4 pounds of 2 , 4 , 5 - T  or 2 , 4 - D / 2 , 4 , 5 - T  mixture per acre. 

B r o a d c a s t  a p p l i c a t i o ns  for c o ni f e r  release are based on the greater r esistance of 

the pr i nc i p a l  coni f er  species than of h a r d wo o d s  to the phenoxys. Indi v i d u a l  tree 

i n j e c t i o n s  are m ade through spaced i n c isions around the trunk u s i n g  about one m i l l i­

liter of  2 , 4- D  per cut. Limited use is alao mad e  of basal sprays and stem frills, 

w i t h  p h e n o x y  h e r b i c i d e s  b e i n g  applied in oil so l u t i o n  to the bases of tree trunks 

o r  to cuts on the stems. Such t r eatments have lasting effects and u s u a l l y  need be 

use d o n l y  onc e  or twice in a 30- to 80-y e a r  forest r ot ation cycle. M a n y  areas d o  

n o t  d e v e l o p  c o n d i t i o n s  r e q u i r i n g  treatment; others, once initial c on d i t i o n s  are 

c o r r e c t e d , should n e v e r  need re-treatraent if p r o p e r l y  managed.

On forest land, as on c r o p l a n d  and rangeland, the p h e noxys should be used in 

c o n c e r t  w i t h  o t h e r  m a n a g e m e n t  p r actices and e t h e r  h e r b i c i d e s  to secure o b j e c t i v e s  

beyond the simple s u p p r e s s i o n  of u n w anted plants. T here are m a n y  a l t e r n at i v e  pro-



cedures for b o t h  timber stand i m p r o v e m e n t  and complete rehabilitation. T hese e m p l o y  

bot h c h e mical and n o n c h em i c a l  procedures, in c lu d i n g  the option to take no ac t i on  at 

all.

Cull i n g  and thinning m a y be acc o mp l i s h e d  by i n j e c t i ng  organic arsenicals, 

p i c l o r a m  or dicamba. I n j e c t i o n  does not expose o t h e r  trees to the h e r b i c i d e  nor 

entail s i g n i f i c a nt  c o n t a m i n a t i o n  of the general environment. However, costs g e n­

erally favor us e  of the p h e n o x y  h e r bi cides, often by several dollars per acre.

Site p r e p a r a t i o n  m a y  be a c c o m pl i s h e d  wit h  picloram, d i c a mb a  and a m itrole in 

place of, or in addition to, the phenoxys. T hese chemicals are r el a t i v e l y  less 

sel e c t i ve  a mong w o o d y  species than the phenoxys, and amitrole also kills grasses. 

R e s i d u e s  of p i c l o r a m  and d i c a m b a  are more p ersistent and active than are those o f  

phenoxys. T h e y  can o ften be used e f f e c t i v e l y  d e s p it e  this problem, but at a cost 

of $10 to $40 per acre mor e  than for site p re p a r a t i o n  based on the phenoxys. G e n­

erally, fewer problems are e n c o u n t er e d  w i t h  phenoxys than with  substitutes. The 

use of o t h e r  mat e ri a l s  is u s u a l l y  w a r r a n t e d  o n l y  w h e n  there is a need to control 

species resistant to I.he phenoxys.

M e c h a n i c a l  e q uipment can be used for forest weed control, but u s u a l l y  at 

grea t e r  cost and hazard. P ower saws are more cos t l y  to operate in most c i r c u m­

stances than are injectors. O p e r a t o r  hazard from the use of saws is high, both 

d i r e c t l y  from the equ i p me n t  and i n di r e c t l y  from falling trees. G i r d l i n g  requires 

m u c h  labor and entails a d e l ay  of a year or longer for weed trees to die. B u l l­

dozers m a y  be used to c le a r  land for planting, and rolling choppers can i n c o r p or a t e  

brush and w o o d y  residues into soil. Such extreme methods are c o s t l y  and d is r u p t i v e  

to the soil, and they m a y  lead to e r o s i o n  and s e d i m e n t a t i o n  in streams.

Fire is an important cultural tool that may be used i n d e p e n d e n t l y  or in c o n­

junction w i t h  herbicides and m e c h a n i c a l  methods. However, o b j e c t io n a b l e  smoke and 

the d i f f ic u l t i e s  of fire control restrict the use of fire. H e r b i c i d e s  are often 

used to d esiccate vegetation, so that smoke is reduced, and to a l l o w  areas to be 

burned w h e n  a d j acent areas are green and low in flamnability.

The d e c i si o n  to make no treatment ma y be justified in some instances; however, 

such a d e c i s i o n  is more o f t e n made through neglect rather than through planned 

action. Altera t io n s  to v e g e t a t i o n  r e s u l t i n g  from past m a l p r a c t i c e s  are not a u t o­

ma t i c a l l y  self-repairing. Trees atxl shrubs present on a site tend to remain dominant 

unless removed or killed. If forest c o m p o s i t i o n  is poor for any reason, it will 

likely remain poor. If game habitat is poor in such a stand, it will remain poor. 

Each sel e c t i v e  removal of forest products will increase the p r o po r t i o n  of u n d es irable 

g r o w i n g  stock. The effect of no tre a t m e nt  is therefore likely to persist i n d e f i n i t e­

ly and to perp e t ua t e  the d e g r a d a t i o n  of stands c o n d i tioned by past and present u t i l i­

zation practices.

A q u a t ic  Habitats

Aquatic v e g e t a t i o n  is present in ull surface waters of r e asonable quality. It 

is r esponsible for all food p r o d u c t i o n  in w a t e r  and thus provides the nut r i t i o n a l 

basis for all aquatic life, ranging from m ic r o o r g a n i s m s  to game fish and w a t e r  fowl. 

Under cert a i n  c i r c u m s t a n c es  there is a buildup o f  o v e r w h e l m i n g  masses of aquatic 

w e e d s  that m a y  clog streams, lakes, reservoirs and canals, caus i n g  flooding, inter-



fe r i n g  w i t h  the flow of I r r i g a t i o n  and d r a i n a g e  water, re s t r i c t i n g  navigation, i n­

te r f e r i n g  w i t h  recreation, and i m p a i r i n g  fish and wi l d l i f e  ha bitats.

Th e  growth forms of aquatic plants range from single-celled algae to floating 

m a t s  o f  s u c h  f l owering plants as al l i g a t o r w e e d  and w a t e r  h y a c i n t h  that c o m p l e t e l y  

c o v e r  the w a t e r  surface. Submersed plants, such as the pondweeds, are rooted to 

the b o t t o m  and gro w  e n t i r e l y  u n de r  water. Others, such as c a t ta i l s  and bulrushes, 

are rooted to the b o t t o m  in s h a l l o w  w a t e r  and rise above the w a t e r  surface.

M o s t  o f  the m a n y  desi r a b l e  a t t ri b u t e s  o f  w a t e r  may be served at one time or 

a n o t h e r  by the judicious use of h e r bi cides. D o m e s t i c  w a t e r  r e servoirs are o ften 

t r e a t e d  on a regular basis w i t h  c o p p e r  salts to suppress algae, and in o t he r  s i t u­

at i o n s  va r i o u s  chemicals, i n c l u d i ng  p h en o x y  herbic i d e s ,  are added to the w a t e r  or 

spra y e d  on floating or e m e r ge n t  vegetation.

2,4-D can be used at rates o f  1 to 2 pounds per acre for cont r o l  o f  w a t e r

h y a c i n t h  and at rateu up to 4 pounds for control of man y  o t h er  f l o ating o r  e m e rgent

species. A l l i g a t o r w e e d  is res i s t an t  to 2,4-D but ma y  be c o n t r o ll e d  w i t h  silvex.

2 , 4 - D  is frequ e n tl y  used in the form o f  granules or pellets which, after b eing

s pread o v e r  the w a t e r  surface, s i n k  to the b o t t o m  to k*ll rooted s u b mersed weeds. 

Si l v e x  is si milarly used to cont r o l  w e e d s  m ore r e s istant to 2,4-D. Both 2,4-D and 

s i l v e x  are put in w a te r  in liquid form at 1.5 to 2 ppm or 5 pounds per acre foot of 

w a t e r  for c o n t r o l of some weeds. Bulrushes, cattails, w a t e r  lilies and m ost s h o r e­

line and e m e r ge n t  w e e d s  are c o ntrolled w i t h  o i l - w a t e r  e m u l s i o n  o f  2 , 4- D  est e rs  at 

rates of 4 to 6 pounds per acre.

T h e r e  are some alt e r n at i v e s  to p h en o x y  he r b i c i d e s  for c h e m i ca l  control of 

a q u a t i c  weeds. Diquat can be used to c o n t r o l  w a t e r  hyacinth, w a t e r  lettuce and 

duckweed. A c r o l e i n  and a r o matic solvents are effective for c o n tr o l  of submersed 

w e e d s ,  but both are hi g h l y  toxic to aqua t i c  animals. Endothall, dich l o be n i l ,  diquat, 

and fenac are alte r na t i v e s  to the use of p h e n o x y  h e r b i c i d e s  for c e r t a i n  w e e d s  and 

u n d e r  some conditions. There are no s ui t a b l e  chemical a l t er n a t i v e s  to 2 ,4-D and 

si l ve x  for control of most shoreline or e m e r g e n t weeds. Me c h a n i c a l  a l t e r na t i v e s  

i n c l u d e  u n d e r w a t e r  cutters for rooted w e e d s  and swath cutters for f l o ating m*it3. 

Dr e d g i n g , dragli n i n g,  and u n d e r w a t e r  d r a g g i n g  of chains and o t h e r  d e v i c e s  ma y  be 

used on su i t a b l y  acces s i b l e w a terways. The cost of m e c h a n i c a l  me t h o d s  for control 

of w a t e r  h y a c i n t h  ranges from $150 to $ 1600 per acre c o m p a re d  wi t h  $5 to $60 per 

a cre for t reatments w i t h  the p h e n o x y  h e r b i c id e s .  Costs of mo r e  than $100 per acre 

m a y  be e x p ected w ith the use of a l t e r n a t i v e  herbicides.

The m o s t  ex t e n si v e  use of p h e n o x y  h e r b i c i d e s  in aquatic e n v i r o n m e n t s  is in 

the p r o d u c t i o n  of rice. In v i e w  o f  the w o r l d w i d e  i mportance of this m o s t  critical 

food crop, the use in rice c u lt u r e  may e v e n t u a l l y  become the most im portant use of 

these v e r s a t i l e  h erbicides. The uses in rice and in nonc r o p  aqua t i c  situations have 

mu c h  in common, i n c l u d i ng  the e x i s t e n c e  of few e co n o m i c a l  a l t e r n a t i v e  methods.

In d u s t r i a l  Lands

I n dustrial v e g e t a t i o n  m a n a g e m e n t  is d i r e c t ed  p r i m a r i l y  at m o d i f y i n g  plant 

c o v e r  so that it does not i n t e r f e r e  w i t h  indus tr i a l  o perations. E f f e c t s  on the 

g e n e r a l  e nv i r o n m e n t  and on a e s th e t i c  v a l u e s  mus t  also be c onsidered. M a n a g e m e n t  

a c t i o n s  range from m i n o r  tree pruning, for p r o t e c t i o n  of p o we r  lines and s tructures,



to the total s u p p r e s s i o n  of all p l a n t s  in such i n s t a l la t i o n s  as railroad tracks, s u b­

stations and storage yards. I n d u s t r i a l  a r e a s  r e q u i r i n g  total v e g e t a t i o n  cont r ol  are 

u s u a l l y  treated w i t h  soil s t e r i l a n t s  rat h e r  than p h e n o x y  herbicides. I n du s t r i a l  

lands in the United States subj e c t  to m a n a g e m e n t  of plant c o v e r  are in excess of 

50 m i l l i o n  acres. T his total i n cl u d e s  n e a r l y  4 m i l l i o n  m iles of h i g hway, 200, 0 0 0  

m i l e s  of ra i l r o a d  and about 2 m i l l i o n  m i l e s  o f  o v e rh e a d  electric lines, of w h i c h

3 0 0 , 0 0 0  m i l e s  are h i g h - c a p a c i t y  c i r c u i t s  o c c u p y i n g  4 m i l l i o n  acres.

H o s  utility, h i g h w a y  and r a i l r o a d  r i g h t s - o f - w a y  are i n i t i a l l y  cleared by 

m e c h a n i c a l  means, the cos t  of c l e a r i n g  in w o o d e d  areas v a r y i n g  w i d e l y  w i t h  the 

n a t u r e  of the terrain, labor costs and o t h e r  factors. O n  powei and c o m m u n i c a t i o n  

line r i g hts-of-way, s u b s e q u e n t  c o n t r o l  c o m m o n l y  enta i l s the use of 2,4-D and 2,4,5-T. 

N e w l y  c o n s t r u c t e d  lines c l e a r e d  w i t h  m e c h a n i c a l  e q u i p m e n t  o f t e n  require two h e r b i­

cide a p p l i c a t i o n s  in s u c c e s s i o n  to c o n t r o l  sprouts; s u bs e q u e n t  treat m e n t s  are needed 

less frequently, d e p e n d i n g  upo n  the a g r e s s i v e n e s s  of i n v a d i n g  species. M a i n t e n a n c e  

o p e r a t i o n s  m a y  involve: (1) s e l e c t i v e  basal sprays o f  2 , 4 , 5 - T  or 2 , 4 - D / 2 , 4 , 5 - T

e s t e r s  at rates o f  12 to 16 lb per 1 0 0  gall o n s of oil; (2 ) foliage or s t e m - f o l i a g e 

s prays of 2 , 4 , 5 - T  or 2 , 4 - D / 2 , 4 , 5 - T  m i x t u r e s  in w a t e r  appli e d  w i t h  ground equipment 

at rates o f  3 to 4 lb of c h e m i c a l  per 100 gall on s  of spray mixture; and (3) a i r craft 

a p p l i c a t i o n s  of 2 , 4 , 5 - T  or 2 , 4 - D / 2 , 4 , 5 - T  m i x t u r e  at rates up to 12 lb per acre, 

o f t e n  as invert e m u l s i o n s  or c o m bi n e d  w i t h  a t h i c k e ni n g  agent to reduce s p r ay  drift. 

O t h e r  treat m en t s  incl u de  tree i n j e c t i o n s  of the kind used in forests. S i l v e x  and 

d i c h l o r o p r o p  are used as foliage sp r ay s  at rates s i m i la r  to those used w i t h  other 

p h e n o x y  h e r b i cides. T h es e  c o m p o u n d s  k i l l  c e r t a i n  species not cont r o ll e d  by 2,4-D 

and 2,4,5-T, but o t h e r w i s e  they a f f e c t  a m or e  limited s p e c t r u m  of plants.

The pr e f e r r e d  v e g e t a t i o n  on h i g h w a y  and u t i l i t y  r i g h t s - o f - w a y  is u s u a l l y  grass 

and o t h e r  short v e g e t a t i o n.  The p r o p e r  m a n a g e m e n t  of v e g e t a t i o n  on r o a d s i d e s  is 

important to s a f e t y  b y  p r o v i d i n g  a d e q u a t e  s i g h t d i s t a n c e s  on curves and at junctions 

and int e r se c t i o n s .  Also, tall w e e d s  can c a u se  h a z a r d o u s  snowdrifts. B e f o r e  the 

use of phenoxys, mowing, plowing, hand c u t t i n g  and b u r n i n g  w e r e  about the o n l y  

c ontr o l  m e t h o d s  available. 2,4-D, 2 , 4 , 5 - T  and o t h e r  h e r b i c i d e s  have e li m i n a t e d  

the nee d  for plowing, h and c u t t i n g  and b u r n i n g  and also permit fewer m o wi n g s  per 

year. Che m i c a l s are p a r t i c u l a r l y  u s e f u l  on steep slopes, w e t  areas and areas o b­

structed b y  guard rails and o t h e r  s t r u c t u r e s  and not a c c e s s i b l e  to m o w i n g  machines.

The use o f  p h e n o x y  h e r b i c i d e s  on r i g h t s - o f - w a y  is s o metimes restricted by the p r o x i­

mit y  of d e s i r a b l e  v e g e t a t i o n  s u s c e p t i b l e  to h e r b i c i d e  injury.

A l t e r n a t i v e  m e a s u r e s  for u t i l i t y  r i g h t s - o f - w a y  m a i n t e n a n c e  include such c h e m i­

cals as a m m o n i u m  sulfamate, p i c l o ra m ,  a m i t r o l e  and dicamba. A m m o n i u m  s u l f a m a t e  is 

e f f e c t i v e  for c o n t r o l  of m a n y  w o o d y  plants. H o w ever, since it mus t  be a p p l i e d  as 

h i g h - v o l u m e  sprays, it is not suited to h e l i c o p t e r  applications. A m m o n i u m  su lfamate 

a p p e a r s  to be e n v i r o n m e n t a l l y  safe for w i l d l i f e  and free of residue pvoblems. A m­

m o n i u m  su l f a m a t e  kills grass and is thus n o t  su i t a b l e  for b r o a d c a s t  trea t m e n ts  where 

ground c o v e r  is want e d . P i c l o r a m  is h i g h l y  e f f e c t i v e  o n  m a n y  w o o d y  pl a n t s  and can 

be a p pl i e d  as foli a g e sprays or to the soil in g r a n u l a r  form. It is r e l a t i v e l y  p e r­

sistent in the soil and m u s t  be used w i t h  d u e  regard for this c h ar a c t e r i s ti c .  A m i­

trole, d i c a m b a  and o t h e r  f o l i a r  h e r b i c i d e s  h a v e  i m p o r t a n t  uses in i n dustrial weed 

c o n trol, b u t  u n f o r t u n a t e l y  none of the m  d u p l i c a t e  the h i g h l y  useful s e l e c t i v i t y  

p a t t e r n  of the p h e n o x y  he r b i c i d e s .

A l t e r n a t i v e  m a n a g e m e n t  s y s t e m s  on m o s t  r i g h t s - o f - w a y  in w o o d e d  a reas are similar 

to those used in fo r e s t r y  an d  include: (1 ) p e r i o d i c  h a n d  cutting, (2 ) m o w i n g ,  and

(3) m e c h a n i c a l  c l e a r i n g  by p l o w i n g  or  b u ll d ozing. T e r r a i n  limitat i o n s  g r e a t l y  restric



the use tf ground e q u i p m e n t  as r ep l acements for aerial a p p li c a t i o n s  w h i c h  are c u r­

re n t l y  use d  on more than 2 . 2  m i l l i o n  acres of r i g h t - o f - w a y  annually.

Urban Lands

U r b a n  v e g e t a t i o n  is p r i n c i p a l l y  law n  and turf, s u p p l e m e n t e d  w i t h  s hade trees 

an d  shrubbery. The c e n t r a l  m a n ag e m e n t  e f f o r t  is d i r e c t e d  toward m a i n t a i n i n g  h i g h -  

quality, w e e d - f r e e  turf. T h e r e  are 15 m i l l i o n  acres o f  turf in the Un it e d  States, 

o f  w h i c h  o n e - t e n t h  is go l f  cours e s  and o n e - t h i r d  is home lawns.

2,4-D, 2,4,5-T, silvex, M C P A  and d i c h l o r o p r o p  are used o n  turf to c o n t r o l  

da n d e l i o n s ,  plantains, garlic, ch i c k w e ed  and o t h e r  n o n g r a so  weeds. This is stand a r d  

p r a c t i c e  by the home owner, g r e e n s k e e p e r  and p a r k  m a n a g e r  t hr o u g h o u t  the w<--rld.

O t h e r  h e r b i c i d e s  used in turf m a n a g e m e n t  Include DCPA, ber.efin, b ensulide, a r sonates, 

sidu r o n  and others that c o n t r o l  c r abgrass and c e r t a i n  o t h e r  annual grasses. D C P A  

and d i c a m b a  are e f f e c t i v e  also on selected annual grasses and some p h e n o x y - t o l e r a n t  

b r o a d - l e a v e d  weeds. D i c a m b a  is r e a d il y  ab s orbed by roots f r o m  soil and c a n  injure 

shrubs and shade trees b y  this means. The  use o f  a l t e r n a t i v e  h e r b i c i d e s  to the 

e x c l u s i o n  of p h e n o x y  h e r b i c i d e s  w o u l d  g r e a t l y  reduce the c o n t r o l  o f  b r o a d - l e a v e d  

w e e d s  c r i ti c a l  in turf management.

Th e  p h e n o x y  h e r b i c i d e s  are als o  w i d e l y  used in public h e a l t h  p r o g r a m s  to 

s u p press p o i s o n  ivy and al l e r g e n i c  pla n t s  such as ragweed.

HAZA R D S

All chemicals, Inc l u d i ng  o r d i n a r y  h o u s e h o l d  m a t e r i a l s  and the c o m m o n  I n g r e d i e n t s  

o f  foodstuffs, are to some extent haz a r do u s  to m a n  and o t h er  li v in g  things. A  c h e m i­

cal m a y  be a fire hazard, s tain c l othing, cause the floor to be s l i p p e r y  w h e n  spilled, 

or be p o i s o n o u s  and c au s e  illness or death. In the case o f  p oisoning, the haz a r d  

is c om p o u n d e d  of two vari a b l e s:  the i n h e r e n t  t ox i c i t y  of the c h em i c a l  and the 

d e g r ee  o f  e x p os u r e  to it. High t o x i c i ty  w i t h  little e x p o s ur e  p r e s e n t s  low hazard, 

w h e r e a s  h i g h  e x po s u r e  to m a t e r i a l s  that are not h i g h l y  p o i s o n o u s  m a y  hav e  serious 

c onse q u en c e s .

T h e  t o x icity of the p h e n o x y  h e r b i c i d e s  is known w i t h  r e a s o n a b l e  a c c u r a c y  on 

h u n d r e d s  o f  species o f  plants and animals u nder a v a r i e t y  o f  condit i o n s . Th e  

levels of h e r b i c i d e  p r e s e n t  in the e n v i r o n m e n t  as a result of n o r m a l  use and u n d e r  

c o n d i t i o n s  r e p r e s e n t i n g  p o s s i b l e  mi su s e  are also k r o w n  for a w i d e  v a r i e t y  of s i t u­

ations. T h e se  facts for m  the b asis for the a s s e s s n e n t  of h a z a r d s  r e s u l t i n g  fro m  

the use of the p h e n o x y  h e r b i c i d e s .  The s c i e n t if i c  v'ata are e xhaustive, c o m p r i s i n g  

m o r e  than 3 5, 0 0 0  s c i en t i f i c  pa p e r s and tec h n i ca l  reports o v e r  a 30-y e a r  period.

T h e  ph e noxys are r e l a t i v e l y  old m a t er i a l s  in terras of r e s e a r c h  and a c c u m ul a t e d

e x p e r i e n c e  in their use. It is p o s sible not o n l y  to assess risks p r o j e c t e d  on

the basis of e x p e r i m e n t a l  d a t a  b u t  also to c o n f i r m  o r  d e n y  these p r o j e c t i o n s  on the 

b asis of h a z a r ds  that hav e  d e v e l o p e d  or failed to d e v e l o p  f r o m  a q u a r t e r - c e n t u r y  

of e x t e n s i v e  use t h r o u g h o u t the world.

The p h e n o x y  h e r b i c i d e s  are p o w e r f u l  plant killers, and the p r i n c i p a l  h a z a r d s

from their use accrue f r o m  this fact. The h a z a r d  1 b al m o s t  e n t i r e l y  to plants.

The d a n g e r  is ei t h e r  fro m f a ilures iri s e l e c t iv i t y ,  l ea d i n g  to i n j u r y  of  the c r o p  

o r  o t h e r v a l u a b l e  plants in the treated area, o r  from s pr a y  d r i f t  o r  the m o v e m e n t



o f  h e r b i c i . d e  v a p o r s ,  l e a d i n g  t o  i n j u r y  o f  p l a n t s  o u t s i d e  t h e  t r e a t e d  a r e a .  T h e r e  
i s  a p r e p o n d e r a n c e  o f  e v i d e n c e  t h a t  t h e  phenoxy  h e r b i c i d e s  a r e  n o t  s i g n i f i c a n t l y  
h a z a r d o u s  t o  a n im a l  l i f e  and m i c r o o r g a n i s m s  u n d e r  n o rm a l  c o n d i t i o n s  o f  u s e  and 
i n d e e d  u n d e r  c o n d i t i o n s  o f  s u b s t a n t i a l  m i s u s e .  T h e r e  may be  i n j u r y  t o  a n im a l s  i n ­
d i r e c t l y  a s  a r e s u l t  o f  t h e  c h a n g e s  i n  v e g e t a t i o n .  T h i s ,  h ow e v e r ,  i s  a c o n s e ­
q u e n c e  o f  t h e  c h o s e n  v e g e t a t i o n  management p l a n  and n o t  o f  t h e  means t a k e n  t o  
a c c o m p l i s h  i t .

L o s s e s  to crops du e  to f a i lures in s e l e c t i v i t y  can result fro m  o v e r d o s i n g  

due to m i s m e a s u r e m e n t  of c h emicals, p o o r l y  c a l i b r a t e d spray equipment, o v e r l a p p i n g  

of s p r a y  swaths c a u s i n g  d o u b l e  coverage, and climatic v a r i a ti o n s  that affect crop 

resistance. Rice, for example, is s u s c e p t i b l e  to 2,4-D i nj u r y  at c e r t a i n  stages 

of growth, and m a n y  n o r m a l l y  r e s i s t a n t  plants are subject to inju r y  d u r i n g  f l o w e r­

ing and fruiting. C o n i f e r s  are less r e s i s t a n t  to the phenoxys w h e n  in rapid 

growth. Suc h  injury is w i d e l y  r e c o g n i ze d  by fanners and foresters t h r o u gh o u t  the 

w orld, and the means of p r e v e n t i n g  m a j o r  losses are well k n o w n  but, u n f o r t u na t e l y ,  

are no t  always practiced.

S p r a y  D r i f t

The m ost serious h a z a r d  in the us e  of the p h e n o x y  h e r b i ci d e s  is d r i f t  of the 

c h e m i c a l  to n o n ta r g e t  v e g e t a t i o n  d u r i n g  or a fter application. P h e n e x y  h erbicides 

are e x t r e m e l y  toxic to c o t t o n  and grapes. Beans, tomatoes, me l o n s  and m a n y  o r n a­

men t a l  plants are also e a s i l y  damaged. The hazard is related to the s u s c e p t i­

b i l i t y  of the plants, their stage of d e v e l o p m e n t  and w h e t h e r  they are a ct i v e l y  

g r o w i n g  or not. O t h e r  factors are the d i s t a n c e  f r o m  treated areas to s u s c e p t i b l e  

plants, the amount of h e r b i c i d e  appl i e d  o n  a given day and the nature o f  the h e r b i­

cide f o r m u l a t i o n used. The p r o p o r t i o n  of d r i f t a b l e  small d rops in the emitted 

s pray and the height of the a p p l i c a t i o n  (air or by ground) a bove the surf a c e also 

affect spray drift. W i n d  v e l o c i t y  and d i r e c t i o n  and the d e g r e e e  of t ur bulent 

m i x i n g  can g r ea t l y  i n c rease or d e cr e a s e  do w n w i n d  transport and d e p o s i t i o n  of the 

s pray in the s u s c e p ti b l e  cron area. A i r  tem p e r a t u r e and h u m i d i t y  a lter crop 

response and affect s p r a y  e v a p o ration.

The h e rbicide c a n  m ove as s p r a y  dro p l e t s , or it can e v a p o r a te  and move  as 

v apor s .  The e ster forms o f  p h e n o x y  h e r b i c i d e s  can eva p o r a t e  from d ro p l e t s  in the 

air o r  from plants and o t h e r  s ur f a c e s  a f t e r  cpraying. The va p o r s  can then drift 

in the air to se itive crops and o t h e r  s us c e p t i b l e  plants o u t s id e  treated areas. 

Thi s b e h a v i o r  is m a i n l y  a p r o p e r t y  of the h i g h - v o l a t i l e  esters. Low- v o l a t i le  

e s t e rs  are e s s e n t i a l l y  free o f  this ha za r d  ex c e p t  under c o n d i t i o n s  of v e r y  h i g h  

t e m p e ratures and the close p r o x i m i t y  of sen s i t i v e  crops. In such events, the amine 

salt f o r m u lations provide still f u r t h e r  p r o t e c t i o n  agai n s t the hazard of spray 

drift.

D rift o f  h e rb i c i d e s  as d r o p l e t s  can be gr e a t l y  reduced by sp r a y i n g  the m a t erial 

in the form of larger and h e a v i e r  d r o p l e t s  that tend to settle rapi d l y  in the target 

area. D r o p l e t  size ca n  be i n c r e a s e d  by u s i n g  h i g h e r  spray volume, lower pressures, 

c o a r se  n o z zles, nozz l e s  o f  s p e c i a l design, o r  special systems for ai r craft that give 

c lose control of d r o p l e t  size. T h i c k e n i n g  agents can be added to the s pray m i xt u r e  

to c a u s e  it to form larger d r o p s  r a t h e r  than fine particles.

A p p l i c a t i o n  m a c h i n e s  and t e c h n i q u e s  h a v e  im p ro v e d  s i g n i f i c a n t l y  i n  t h e  p a s t
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few years. It is no lon g e r  n e c e s s a r y  in h a z a r d ou s  situations to apply phenoxys 

w i t h  e q u i p m e n t  and f o r m u l a ti o n s  not s p e c i f i c a l l y  d e signed to reduce drift. A l­

though a larger n u m b e r  of s m a l l e r  d rops m a y  be more effective, larger s p r a y  drops 

of 500 to 1500 m i c r o n s  settle r a p i d l y  and p r o v id e  safer and, o v e r  the long run, 

m o r e  e c o n o m i c al  control.

W i t h  use of the best a v a i l a b l e  technology, it is r o u ti n e l y  p o ssible to d e p o s i t  

97 to 99 percent of the r e l eased s p r a y  w i t h i n  or d inary target areas by e i t h e r  a i r­

craft or ground equipment. A l t h o u g h  such pre ci s i o n  is not w i t h o u t  its meas u r e  o f  

a dded cost, in ha z a r d o u s  s it u a t i o n s  the addit i o n a l  expense is c l e a rl y  w o rt h while. 

E v e n  more e f f e ct i v e  m e a ns  are b e in g  d e v e l o p e d  w h i c h  w i l l  permit use of phen o x y 

h e r b i c i d e s w i t h  s i g n i f i c a n t l y  less d rift than possible w i t h  p r e s e nt  methods.

In h azardous situat i o n s , p h e n o x y  h e rb i c i d e s  sh o u l d be applied o n l y  w h e n  a 

p o s i ti v e  and f i r m  w i n d  is b l o w i n g  a w a y  f rom n e a r b y  s u sc e p t i b l e  crops. T h e y  should 

n o t  be applied w h e n  a t e m p e r a t u r e  i n vsrsion, or a w a r m  layer of air, is overhead 

u nder 1500 ft elevation. Abse nc e  of w i n d  or an i nv ersion c e i l in g  reduce t u rbulent 

m i x i n g  or v e n t i l a t i o n  and promote b u i i d - u p  o f  small drops an d  v a p o r  in the air that 

c a n  d rift as a c o n c e n t r a t e d  mass to s e n s i t i v e  crops.

A final m eans of p r o t e c t i n g  fro m  d r i f t  io to recognize situa t i o n s  that are 

beyond n o r m a l  p r o t e c t i v e  m e a s u r e s  and not s pray at all. W h e n  h i g h l y  s u s c e p t ib l e  

c rops such as cotton and grapes are g rown w i t h i n  3 to 5 miles of large- s c a le  s pray 

o p e r a t i o n s  (over 1 0 0  acres per  day), crop in j u ry  m a y  o ccur despite normal p r e­

cautions. Several states h a v e  r e g u l a t i o n s  that apply to such situations. T h e y  

forbid use of specified h e r b i c i d e s  at c e r t a i n  times of the year and m a y  require 

spec i a l  permits for e x c e T t i o n a l l y  h a z a r d o u s  uses, or they m a y  a l l o w  a p p l i c a t i o n  

o n l y  u n d e r  r e g u l a t o r y  s u pe r vision.

It is an i m p o r t a n t  factor i n  the d e t e c t i o n  and pr e v e n t i o n  of d r i f t  that the 

e f f e c t  of the p h e n o x y s  on pl a n t s  is n o t  insidious. W h e n  plants are injured, the 

s y m p t o m  ■ are p r on o u nc e d  «*nd u nm i s t a k a b le ,  and indeed the symptoms o f t e n  appear 

mo r e  seri o u s  at first than is u l t i m a t e l y  the case. The pattern of injured v e g e­

tation in r e lation to the p r i m a r y  t r e atment Is o r d i n a r i l y  such that the source o f  

s p r a y  d r i f t  is r e a d i l y apparent.

T o x i c i t y

T o x i c i t y  is the d e g r e e  that a s u b s t a n c e  is poisonous. It is coninonly e x pressed 

as the lethal dose, o r  lethal c o n c e n t r a t i o n ,  to 50 percent of the test animals (LD 50  
o r  L C 5 0 ). Dose is u s u a l l y  s t a t e d  in m i l l i g r a m s  of chemical per k i l o g r a m  of body 

w e i g h t  (mg/kg). C o n c e n t r a t i o n  is e x p r e s s e d  as parts per m i l l i o n (ppm) of toxicant 

in food, w a t e r  o r  air.

The acute oral t o x i c i t y  of  a single d ose of the phen o x y  h e r b i c i d e s  to raarnnals 

ranges fro m  1 0 0  m g / k g  to 2 0 0 0  rag/kg, d e p e n d i n g  upon the test animal and the p a r t i­

cul a r  chemical or f o rm u lation. Th e  h e r b i c i d e s  are absorbed a fter inge s t i o n ,  t r a n s­

ported v i a  the plasma, c o n c e n t r a t e d  in the kidneys and rapidly e l i m i n a t e d  in the 

urine. Fo r  2 , 4- D  or 2,4,5-T, the acute oral L D 5 0  la upwards of 300 rag/kg for rats, 

mice, guinea pigs, h a m s t e r s ,  rabbits, p r im a t e s  and vari o u s  liv e s to c k  and large game 

animals. This is e q u i v a l e n t  to a dos e  of 3/4 o unce of c h e m i c a l  for a h u m a n  w e i g h­

ing 164 pounds. The d o g  has lower c a p a c i t y  to excr e te  the phenoxys, and as a result 

these c h e m i c al s  are a bout three times mor e  toxic to dogs than to o th e r  test a n i m a l 6 .



In l o n g - t e r m  feeding trials, test animals tolerate doees of as much as 25 p e r­

cent to as little as 0.4 perc e n t  of the acute oral L D 5 Q fed d aily on a c o n t i n u i n g  

basis w i t h o u t  ill effects. Signs of p o i s o n i n g  include loss of appetite, loss of 

w e i g h t ,  w e a kn e s s ,  lack of coordi n a t i o n ,  altera t i on s  o f  the liver and o t h e r  internal 

organs, and in some instances d e f e c t i ve  offspring. 2,4,5-T is known to be a t e r a­

togen (cause birth defects) w h e n  admi n is t e r e d  at high doses to mice un d e r  some c i r­

cumstance s .  T h e  same m a y  be true for the o ther phenoxys as well, since p r e s u m a b l y  

all b i o l o g i c a l l y  active c h e m i c a l s  can be shown to have this effect u n d e r  some c o n­

ditions o f  exposure. W h e n  g e s t at i n g  animals are poisoned by m a s s i ve  doses of any '*> 

substance, effects on the d e v e l o p i n g  o f f s p r i n g  are inevitable.

The p h e n o x y  h e r b ic i d e s  are g e n e r a l l y  less toxic to birds than to mammals. The 

a c u t e  oral L D 5 0  for 2,4-D and 2 , 4 , 5 - T  for poultry, mallards, pheasants, pige o n s  and 

q uail ranges from 300 to 5000 mg/kg. The L C 5 0  for these c h e micals in feed for birds 

is upwa r d s of 2500 ppm and is ty pi c a l l y  grea t e r  than 5000 ppm. The toxicity to 

fish is h i g h l y  variable. L C 5 0  v a l u e s  range from less than 1 ppm to more than 1000 

ppm in water. These v al u e s  are e q u i v al e n t  to treatments of 10 pounds to 10,000 

pounds of p h e n o x y  her b i c i de  per acre in a pond 4 feet deep. T o x i c i t y  is largely 

a s s o c i a t e d  w i t h  the e s t er  and o i l - s o l u b l e  amine formulations. T h e  w a t e r - s o l u b l e  

amine salts are to all intents n o n t o xi c  to fish. Oysters, crabs, musse l s  and a 

w i d e  v a r i e t y  of other i n v e r t e b ra t e s  are not d i r e c t l y  affected by the p h e n o x y  h e r b i­

cides appli e d  in lakes, ponds and e s t u a r i e s  for aquatic weed control. The ph e noxys 

are e s s e n t i a l l y  n o n toxic to insects and related o r ganisms and are not s i g n i f i c a n t l y  

f ungi c i da l  or bactericidal.

R e s i du e s

W h e n  the phenoxy h e r b i c i d e s  are sprayed on vegetation, a residue of the h e r b i­

cide is d e p os i t e d  on plant foliage, on soil, on fences, poles and structures, and 

o f t e n  into surface waters. Of the h e r b i c i d e  deposits on leaves, some is absorbed 

into the living tissues, o f t e n  k i l l i n g  the plant. The residue r e m a i n i n g  in the 

tissues of dead plants is largely d e c o m p o s e d  as the plant m a t e ri a l  rots; however, 

some is released into the soil. The herbicide, remaining in sur v i vi n g  plants is 

b r o k e n  d ow n  over a period of a few d ays to a few weeks. Forage from pastures 

and ranges treated w l t h  2,4-D, 2,4,5-T, M CP A  or silvex has initial residues in and 

on the plant material of about 1 0 0 p p m  per pound of chemical applied per acre. 

R e s idues in and on forage r a r e l y  exceed 300 ppm, and this only  on sparse v e g e t a t i o n  

from the h e a v i e s t  all ow a b l e  rates of use on grazing lands. Forage residues decl i n e  

w i t h  a h a l f - l i f e  of one to two weeks. Thus, w i t h i n  two to four weeks, levels have 

fallen into the range of o n e - h a l f  to o n e - s i x t e e n t h  of the initi a l  value.

Since d o m estic and w i l d  graz i ng  animals tolerate up to 2000 ppm of p h e no x y  

h e r b i c i d e s  c o n t i n u o u s l y  in feed and larger amounts for short periods, there is no 

h azard to animals from forage resi d u e  even  from treatment of ranges and pastures 

at e x a g g er a t e d  rates. No residues ap p e a r  in the milk of cows c o n s u m i n g  rations 

c o n t a i n i n g  up to 300 ppm of 2,4-D, M C P A  or silvex and up to 30 p p m  of 2,4,5-T.

T h u s  residues could possi b l y  appear in m i l k  following grazi n g  in areas treated 

w i t h  practical rates of 2,4,5-T. To guard against this, there are s t ipulated 

w a i t i n g  peri o d s  for m i l k in g  or sla u g h t e r  of animals grazed on ranges and pastures 

treated w i t h  herbicides.

It is k no w n  that man excretes the phen o x y  h e r b i c i d e s rapidly via  the urine.
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In m o n i t o r i n g  programs, no r e s i d u e s  of 2,4-D or silvex w e r e  d e t e c t e d  by the 

U.S. Food and Dru g A d m i n i s t r a t i o n  in 13,000 samples of m i l k  and 12,000 samples of 

mea t frcm ma r k et  c h a nnels analyzed for these compounds from 1963 to 1969. T r ac e  

amounts of 2,4,5-T w e r e  found in several samples. About 12 perc e n t  of m o r e  than

8,000 samples of mea t  an a l y z e d  by F.D.A. o ver a three-year period w e r e  reported

to c o n t a i n  an average of 0.02 ppm of M C P A  in the fat. This finding, a l t hough of

no h e a l t h  significance, is n e v e r t h e l e s s  p e r p l e x i n g  since such residues cannot be 

e x p e r i m e n t a l l y  induced in cattle and sheep fro m  continuous feeding at rates up to 

50 0  p p m  of M C P A  in the ration. R e s i d u e s  of the phenoxy h e r b ic i d e s  are also 

o c c a s i o n a l l y  d e t e ct a b l e  in plant products used as food, altho u gh  at levels so low 

as to be of no medical interest.

R e s idues of the p h e n o x y  h e r b i c i d e s  leached into the soil are bound to some 

ex t e n t  by soil particles and are hel d  in the u pper part of the soil, ^-hey do not 

leach into w a t e r tables and c o n t a mi n a t e  w e l l s  and springs, n o r  do t hey move s i g n i­

ficantly into streams or to adjacent areas from surface runoff. Howev e r,  wind or 

w a t e r  e r o s i o n  that carries m a j o r  q u an t i t i e s  of soil w ould also transport h e r b i­

cide residues if any w e r e  present. T h e  d i l u t i n g  effect of the soil is such that

levels of the p h en o x y  h e r b i c id e  in the root zone of plants are e x t r e m e l y  low.

N o r m a l l y  the levels are not s u fficient to injure green plants o r  to affect n o n­

green organisms such as bacteria, fungi, worms, insects and rodents.

The phenoxys are, w i t h o u t  e x ception, s u b j e c t  to d e c o m p o s i t i o n  by • arious 

m i c r o o r g a n i s m s  that are u n i v e r s a l l y  present in soils. Whe n  applied to soils at 

typical agricultural rates, 2,4-D is u s u a l l y  d e c o m p o s ed  in one to four weeks.

MCP A requires about six w e e k s  and 2 , 4 , 5 - T  about three months for e s s e n t i a l l y  c o m­

plete destruction. Silvex d e g r a d a t i o n  is s l i g h t l y  slower than that of 2,4,5-T.

Thus the phenoxy h e r b i c i d e s  do not build up in the soil, and treatments can be 

applied to croplands yea r  a f t e r  y e a r  w i t h o u t  accumulation.

D e t e c ta b l e  residues of the p h e n o x y  h e r b i c i d e s  do not a p p e a r  in surface wa t e r s  

un l e s s  the c h emicals are d i r e c t l y  added to the w a t e r  or fall there incidental to 

s p r a y i n g  of rice or sho r e l i n e  and forest v e g e t a t i o n  or unless the che m i c a ls  are 

added as a w a t e r  treatment for the c o n t r o l  o f  aquatic vegetation. In p r a ct i c e  the 

g r e a te s t  residues in streams and lakes r e s u l t i ng  from range and forest uses are 

less than 0.1 ppm. The c o n c e n t r a t i o n  in w a t e r  from treatment of  rice and the 

spraying of floating and emerg e n t  aquatic w e e d s  rarely exceeds 0.1 ppm. T r eatments 

e q u i v al e n t  to several parts per m i l l i o n  of 2,4-D are used to c o n t r o l  such submersed 

aquatic weeds as w a t e r  milfoil. T hese are added as s lo w - release granules c o n t a i n­

ing p h eno xy  esters o r  w a t e r - s o l u b l e  amines. Rates and a p p li cation practices are 

d e s igned to keep w a t e r  residues b e l o w  the a p p roved 0 . 1  ppm level.

Residues in running w a t e r  are s u b j e c t to d i l u t i o n  through st r e a m flow, a d­

sorption by bo t t o m  m u d  and d e c o m p o s i t i o n  by sunlight. The c o n c e n t r a t i o n  in streams 

a fter forest and s h o reline t r eatments u s u a l l y  falls b e l o w  d e t e c t a b l e  levels in a 

few days. In shal l ow  w a t e b s  such as rice paddies o r  stagnant, swampy areas, r e s i­

dues are d e c o m p o s e d by m i c r o o r g a n i s m s  and d e s t ro y e d  by sunlight. R e s idues decline 

at about the same rate as in soils. Th e  d e c o m p o s i t i o n  of the p h enoxys is rapid in 

most waters. The rate is reduc e d  o n l y  u n d e r  c onditions of ox y g e n  deficiency.

D i o x i n

A d i o x i n  c o n t a m i n a n t  r e f erred to as T C D D  is formed in the m an u f a c t u r e  of the



ph e n o l  used to make 2 , 4 , 5 - T  and silvex. T h e  pr e sence and s i g n ificance of this 

im p u r i t y  hav e  become known only  in recent years. 2,4, 5 - T  formerly co n t a i n e d  from 

1 to 80 p p m  of TCDD, c o n c e n t r a t i o n s  suffi c ie n t  to cause skin eruptions called 

c h l o r a c n e  in i n d u s tr i a l  w o r kers. A l t h o u g h  it has not been feasible to eliminate 

this c o n t a m i n a n t  entirely, p r e s e n t  p r o d u c t i o n  m e th o d s  are able to reduce the dioxin 

l ^vel to less than 0.1 ppm.

To h a v e  reduced to a fraction of one percent of itj original content an i m­

pu r i t y  in a c he m i c a l  a l r e a d y  w i d e l y  used and recognized as safe to the public 

w o u l d  a p p e a r  to be a suff i c i en t  solution o f  a routine problem. However, as more 

d a t a  w e r e  ob tained, it became a pp a r e n t  that TCDD  is one of the mos t  toxic c h e micals 

known. T h e  h a z a r d  posed by the p r e sence of a v e r y  v e r y  small amount of this v ery 

v e r y  toxic s u b s t a n c e  has t h e refore b een of concern. As in o ther cases, the hazard 

m u s t  be eva lu a t e d  in terras of t o x i c i t y  and d e g r e e  of exposure.

T C D D  is toxic to l a b o r a t o r y animals at all stages of life, and it also causes 

b i r t h  defects. The acute oral L D 5 0  ranges from 0.0006 m g / k g  (0.6 pg/kg) in male 

gu i n e a  pigs to 115 p g / k g  in rabbits. Dogs are less sensitive to T C D D  than rabbits. 

T o x i c i t y  is a b o u t equal in the rabbit w h e t h e r  the compound is ingested or applied 

to the skin.

The effe c t s  are skin damage, liver damage, h e morrhage and reduced a b i li t y  to 

cope w i t h  d i s e a s e  organisms. D e a t h  from a lethal dose is o ften dela y ed  several 

weeks. F o l l o w i n g  i n g e s t i o n  by the rat, T C D D  is absorbed from the gut, localized 

in the liver and fat, and e l i m i n a t e d larg e l y  vi a  the feces but to some extent 

thro u g h  the urine. A small amount is m e t a b o l i z e d  to harmless materials. About 

h a l f  o f  the i n g e s t e d  m a t er i a l  is e l i m i n a t e d  fro m  the body  in the first 17 days.

Birth defects deve l o p  w h e n  the chemical is ad m i n istered d u r i n g  the time of 

p r e g n a n c y  w h e n  foetal organs are forming. The effect is d i r e c t l y  upon the d e v e l o p­

ing pup ra t h e r  than on the g e n e ti c s  of the mother. T C D D  is more of a toxicant than 

a teratogen. It u s u al l y  causes d e a t h  rather than a wide  range of a bn o rmalities.

TCDD is from 5000 to 5 0 0 , 0 0 0 times m o r e  toxic to mammals than 2,4,5-T. The 

cont e n t  of T C D D  in commercial 2 , 4 , 5 - T  is less than one part in ten million. On 

this basis, a single toxic dos e  of T C D D  would be contained in from 20 to 2,000 

toxic d oses of 2,4,5-T. Thus, the p r e s e n c e  of 0.1 pp m  of T C D D  in 2 , 4 , 5 - T  does 

not c o n t r i b u t e  s i g n i f i c a n t l y  to the t o xi c i t y  of h erbicidal p r e p a ra t i o n s  of 2,4,5-T.

For a per s o n  or animal to be p o i s o n e d  w i t h  TCDD w i t h o u t  first b eing poisoned 

w i t h  2 , 4 , 5 - T  would require the e x i s t e n c e  of a m e c h a n i s m  in nat u r e  that would 

s e p a ra t e  TCD D from 2,4,5-T, c o n c e n t r a t e  it and make it acces s i bl e  for c o n s u m p t i o n  

in food or feed. A n y  p o s tu l a t e d  m e c h a n i s m  mus t  recognize av a i l a bl e  facts about the 

e n v i r o n m e n t a l  fate of dioxin.

The am o u n t  of TCD D di s t r i b u t e d  in *die United States in 2,4, 5 - T  is pr o bably 

n o  m o r e  than eight ounces annually. This m a t erial is distrib u t e d  over a p p r o x i m a t e l y  

five m i l l i o n  acres at the rate o f  a bout 50 m ic r o g r a m s  per acre, an am o u n t  equal to 

an acute ’ethal dose for a large animal, a s s u m i n g  it to be somewhat more s e nsitive 

to T C D D  than the most sus c e p t i b l e k nown test animal. The m a t e ri a l  falling on the 

foliage is not absorbed a p p r e c i a b l y  by plants but gra d u a ll y  disap pe a r s  from the 

leaves by d e c o m p o s i t i o n  due to the ac t io n  of sunlight, e v a p o r a t i o n  into the a t m o s­

phere and w a s h i n g  from the leaves into the soil by rainfall. In a dd i t i o n  to the



loss by d e g r ad a t i o n ,  it should be n o t e d  that losses fro m  v o l a t i l i t y  and w a s h i n g  

into the soil serve furt h e r  to d i l u t e  rather t h a n  to c o n c e n t r a t e  the r e m a i n i n g  

residues.

O n c e  in the soil, r e s i d u es  b e c o m e  f ir m l y  bound to soil p a rticles and are not 

a p p r e c i a b l y  taken up by plants. Th e  T C D D  doe s  not leach d o wnward but remains 

loc a l i z ed  in the surface soil. The c o n c e n t r a t i o n  at this time is less than one 

pa r t  in 1 0  trillion, a d i l u t i o n  r a t i o  e q u i v a l e n t  to a distance of an inc h  in 2 0 0  
m i l l i o n  m i l e s  (roughly twice the d i s t a n c e  to the sun). M i c r o b i a l  d e g r a d a t i o n  then 

comes int o  p la y  and d e c o m p o s e s  the r e m a i n i n g  chemi ca l  to basic m a t e r i a l s o v e r  a 

p e r i o d  o f  p r o b a b l y  a y e a r  or two.

T C D D  sprayed into w a t e r s  r a p i d l y  d i s a p p e a rs ,  e v i d e n t l y  due to v a p o r  d i s t i l l a­

ti o n  into the atmos p h e r e  and to d e c o m p o s i t i o n  b y  s u n l i g h t provided the w a t e r s  c o n­

tain small a m ou n t s  of o r g a n i c  comp o u n d s . It is known that T C D D  can b i o a c c u m u l a t e  

in algae, snails and fish. This p r o p e r t y  is o f  no practical interest, however, 

s i n c e  there is no su b s t a n t i a l  s u p p l y  of the c h e m i c a l  in the e n v i r o n m e n t  s u b j e c t  to 

a c c u m u l a t i o n.  A n a l y s e s  reveal that a c c u m u l a t i o n  in f o o d - c h a i n  org a n i s m s  is not 

a problem. M e a s u r a b l e  levels of T C D D  h a v e  no t bee n  found in h e r r i n g  gulls, sea 

lions, eagles, corcorants, bu t t e r f i s h ,  eels, c ha i n  p i c k e re l s  and large bodies o f  

f r e s h  and salt water. It has not b e e n  p o s s i b l e  to de t e c t  T C D D  in A m e r i c a n  supplies 

o f  food and feed and in fish meal.

T C D D  doe s indeed b e c o m e  set free fro m  2,A , 5 - T  and si l v e x  in the soil as a 

re s u l t  of the more rapid d e c o m p o s i t i o n  o f  the herbicides. However, in the process 

the d i o x i n  beco m e s  d i l u t e d  be y o nd  any p o s s i b i l i t y  of d o i ng  harm. E v a l u a t i n g  the 

h a z a r d  o f  T C D D  in the e n v i r o n m e n t  is larg e ly  a p r o b l e m  of c o m p r e h e n d i n g  n u m e r i c a l  

v a l u e s  far removed from c o m m o n  ex pe r i e n c e .  O n e  is at first likely to be so o v e r­

wh e l m e d  by the e n o r m i t y  of the t o x i c i t y  o f  the c o mpound that he fails to c o m p re h e n d  

the i n f i n i t e s i m a l  levels o f  e x posure.

P r e s e n t  evidence i n d i c a te s  that the d i o x i n  co n t a m i n a nt  in 2 , 4 , 5 - T and silvex 

is a m a t t e r  o f  academic ra t h e r than p r a c t i c a l  interest. It is quite l i t e r a l l y  an 

a c a d e m i c  p r o b l e m  in the s ense that m a n y  q u e s t i o n s  r em a i n  unans w e r e d about TCDD, 

and r e se a r c h  should be c o n t i n u e d  until all aspe c ts  of the toxicity, o c c u r r e n c e  and 

e n v i r o n m e n t a l  fate of this c h e m i c a l  are t h o r o u g h l y  understood.

S o c i o e c o n o m i c  F a c t o r s

T h e  fact that p h e n o x y  h e r b i c i d e s  are w i d e l y  used in cr o p l a n d  agr i c u l t u r e,  on 

r a n g e l a n d s  and pasture, on p r i v a t e  forests and public forest wa t e r s he d s ,  and in a 

v a r i e t y  of indus t r i a l and u r b a n  uses is a m p l e  ev i dence that they are e f f i c i e n t i n­

puts into p r o d u c t i o n  p r o c e s s e s  r e l a t i v e  to av a i l a b l e  alternatives. If these h e r b i­

cides w e r e  not r e l a t i v e l y  e f f i c i e n t  and i n e x p e n s i ve ,  t hey would n o t  be in use.

T h e r e  are a l t e r n a t i v e s  to the use of p h e n o x y  h e r b i c i de s ,  but e ach w o u l d  cost 

m o r e  to a c h i e v e  the same object i v e .  A l t e r n a t i v e s  are almost always ava i la b l e  in 

p r o d u c t i o n  processes. T h e  r e l evant q u e s t i o n s  are (1) h o w  m u c h  do the a l t e r n a t i ve s  

cost; (2) w h o  w ould pay the a d d i t i o n a l  cost; and (3) w h y  should the low-cost method 

be d i s c a r d e d  in the first place?

This re p o r t  has s hown that, w i t h  p r o p e r  a p p l i c a t i o n  and w i t h  cu r r e n t  s t a ndards 

o f  pr o d u c ti o n ,  p h e n o x y  h e r b i c i d e s  do riot hav e  serious u n i n t e n t i o n a l  side effects.



Indeed, w h e r e  cont r o l  o f  w e e d s  or w o o d y  plants is advan t a g e o u s , these h e r b i c i d e s  

u s u a l l y  hav e  less h a r m f u l  side effects o n  the e n v i r o n m e n t  than a l te r n a t i v e  meth od s  

of control.

It is c l e a r  that reduced use of the p h e n o x y  h e r b i c i d e s  on farms w o u l d  result

in inc r e a s e d  costs to c o n su m e r s .  Some p r o d u c e r s  w o u l d  gain at the expense of

others, h i r e d  ag r i c u l t u r a l  labor m i g h t  gai n  m a r g i n a l l y  and nonp a i d  farm family 

labor w o u l d  likely lose. T h e r e  w o u l d  be both s h o r t - r u n  gains and losses followed 

by l o ng-run gains and losses. The net ef f e c t  w o u l d  be loss. T h e  effe ct s  of r e s t r i c­

tion on  forest and in dustrial uses h ave n o t  b e e n  a n a lyzed in detail. However, one 

e f f e c t  w ould su r e l y  be i n c r e a s e d  pri c e s  of forest products. Costs to h o u s e h o l d  

u sers w o u l d  be m o s t l y  i n c r e a s e d  trouble and labor.

T h e  costs of a ^ oossible b a n  o n  all p h e n o x y  h e r b i c i d e s  on a g r ic u l t u r a l  uses 

have b e e n  e s t i m a t e d —  in terms of the r e d u c t i o n in net U.S. farm and ranch income 

that w o u l d  o c c u r  it a l t e r n a t iv e  m e a n s  of w e e d  cont ro l  w e r e  used to m a i n t a i n  curr e nt

levels of a g ri c u l t u r a l  output. The e s t i m a t e s  w e r e  for the late 1960's, but the

g eneral c o n c l u s i o n s  would hold today. W h i l e  both prices and input costs have risen, 

c o s t - p r i c e  ratios have r e m ai n e d  fa i r l y constant. T h erefore, results e x p r e s s e d as 

p e r c e n t a g e s  or ratios s h o u l d  rem a i n  r e a s o n a b l y  valid.

The e s t i m a t e s  s h o w  that the costs o f  a l t e r n a t i v e  w e e d  control m e a s u r e s  w ould 

total about 1 percent of the f a r m  v a l u e  o f  all crops and about 5 percent o f  the

f arm v alue o f  the crops a c t u a l l y  affected. The pe r c en t a g e s  of the total increase

in cost borne by indi v i d ua l  c rops w o u l d  be: corn, 37; wheat, 17; rice, 3; o ther

small grains, 1 0 ; grain sorghum, 4; pastures, 11; rangelands, 12; and o t h e r  crops,

6 . One cost w o u l d  be a bout 20 m i l l i o n  mor e  m a n - h o u r s  of labor to m a i n t a i n  production.

I f  total output w er e  to re m a i n constant, the costs of such a b a n w o u l d  fall

m o s t l y  o n  the pro d u c e r s of the a f f ected crops in those areas of the n a t i o n  wh e r e

p h e n ox y s  had been used. Ne t  farm in c o m e  w o u l d  not be reduced as g r e a t l y  as gross 

f ar m  income since farmers wc tId n a t u r a l l y  make their a d j u s tments in fields and 

areas w h e r e  cont r o l  problems are the least. C o n s u m e r s  w o u l d  not be a f f e c t e d  u nder 

the a s s u m p t i o n  of co n stant total output. The dem a n d  for farm labor w o u l d  rise, 

and far m w a g e s  could rise —  a gain to labor and a cost to farmers.

A l t h o u g h  the a ss u m p t i o n  of c o n s t a n t  ou t p u t is useful for the purp o se  of 

e s t i m a t i n g  a l t e r n a t i v e  contr o l  costs, the actual a d j u s t m e n t s  w ou l d  be more complex. 

W i t h  i n c r e a s e d  p r o d u c t i o n  costs, f a r m  o ut p u t  in the affected crops w o u l d  tend to 

fall. One w o u l d  ex p e c t  a d e c li n e  of less than 5 p e r c e n t — p r o b ab l y  2 to 3 percent. 

S ince the p r o du c t s  involved are p rice i n elastic, a d e c l i n e  in output w o u l d  generate 

a more than pro p o r t io n a l  incre a s e  in price. T ot a l  revenue to farmers p r o d u c i n g  

the a f f ected crops w ould p r o b a b l y  rise, and net income to these same farmers pr o b a b l y  

w o u l d  f a l l — but by less than 5 percent. The price o f  farm labor might rise slightly; 

the prices of pr o ducts to users w o u l d  rise. Since m ost o f  the effe c t s w o u l d  be in 

f e e d - g r a i n  crops, m u c h  of the rise in c o n s u m e r  pr i c e s  w o u l d  pr o b a b l y  be felt in 

prices of meat. Cattle feeders and range c a t t le m e n  w o ul d  p r o b a bl y  be affected

—  ERS and A RS  A g r i c u l t u r a l  E c o nomic R e p o r t  No. 194, N o v e m b e r  1970.
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more than the crop pro du c e r s  themselves, since crop p r o d u c e r s  w o u l d  be r e c e i v in g  

h i g h e r  crop prices and could m a k e  a d j u s t m e n t s in their c r o p p i n g  p r a ct i c e s  and c r o p­

ping patterns that w o u l d  aid in m a i n t a i n i n g  farm income.

D i f f e r e n t  areas of the c o u n t y  w o u l d  be affected in d i f f e r e n t  ways. For example, 

there w o u l d  be a rather severe income decl i ne  in the rice p r o d u c i n g  r e g i o n  of 

L o u i si a n a ,  b a l a n c e d by  n e t  income i n c r e a se s  in the rice p r o d u c i n g  areas of C a l i f o r n i a  

w h e r e  grow er s  are less d e p e n d en t  u p o n  p h e n o x y  h erbicides.

Al l  s h o r t - r u n  ad j u s t m e nt s  end up as i n creases in prices of food, lumber, paper, 

and o t h e r  c o m m o d i t i e s  to consumers. Th e  lo n g - r u n  effects of b a n n i n g  a p a r t i c u l a r  

m a n a g e m e n t  t e chnique in crop, range and forest p r o d u c t i o n  are d i f f i c u l t  to forecast. 

N e w  t e c hn o l o g i e s  are d e v eloped to cope w i t h  c h a n g in g  situations, and m a n a g e r s  shift 

f rom one t e c h n i q u e  to a n ot h e r  to meet c h an g i n g  needs and to get the a d v a n t a g es  of 

n e w  ways  of d o i n g  things. The costs of p r od u c t i o n  u s i n g  p h e n o x y  h e r b i c i d e s  cannot 

be f o r e c a s t  in c o m p a r i s o n  w i t h  the c osts o f  n e w  tech n o l o gy  that m i g h t  a rise in the 

future.
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STATEMENT OF LARRY DINNEEN 
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'■'BEFORE THE 
SENATE RESOURCES COMMITTEE 

STATE OF ALASKA 
FEBRUARY 22 ,  1978

I an n o t  h e r e  t o d a y  t o  p l a y  the numbers game r e l a t e d  t o  the  

c o r p o r a t e  income ta x  l e g i s l a t i o n  b e f o r e  your  Committee.  But I have 

a few p o i n t s  t o  make, based  on my y e a r s  o f  e x p e r i e n c e  in  d e v e l o p in g  

b u s i n e s s  v e n t u r e s  in  s e v e r a l  s t a t e s  and working  f o r  the  A r c t i c  S lo p e  

R e g io n a l  C o r p o r a t i o n  (ASRCj in  A la s k a .

The " b o t t o m  l i n e "  o f  my s ta tem ent  i s  t h i s :  the enactment o f  

th^ separate  a c c o u n t i n g  b i l l  or  the f r a n c h i s e  b i l l  - -  o r  anyth ing  

in between - -  would be bad f o r  A la sk a n s .  A lthough the in t e n t  o f  

both  b i l l s  my be s im p ly  t o  e x t r a c t  more d o l l a r s  out  o f  the m ajor  

o i l  c o r p o r a t i o n s  in  A la s k a ,  the e f f e c t  w i l l  be damaging t o  ASRC, 

to  some 7 0 ,0 0 0  N a t iv e  A laskans  and t o  the f u t u r e  v i a b i l i t y  o f  the 

economy o f  the  S t a t e  o f  A la sk a .  F i r s t ,  I would l i k e  t o  c a l l  your  

a t t e n t i o n  t o  some o f  the s p e c i f i c s  in the p rop osed  l e g i s l a t i o n .

JUST THE OIL COMPANIES?

I t  i s  e v i d e n t  from some o f  the language in both  b i l l s  that  

the i n t e n t  i s  to  exempt the N a t ive  R eg ion a l  C o r p o r a t i o n s  from the 

p r o v i s i o n s  o f  the b i l l s .  I b e l i e v e  th a t  in  e i t h e r  c a s e ,  l i t i g a t i o n  

c o u ld  p r o v e  th a t  N a t iv e  R egional  C o r p o r a t i o n s  would r o t  be exempt.

This is e s p e c i a l l y  true with regard to the s e p arate  accounting  bill 

as the a ct ual ^.amending language in S e c t i o n  2 relates directly to 

" i n c o m e  of any c o r p o r a t i o n  derived in A l a s k a . "  A d d i tiona lly, it appears



- 2 -

d e d u c t i b l e  c o s t s  would n o t  i n c l u d e  the  c o s t s  o f  the c o n s u l t a n t s  

t h a t  we have had t o  h i r e  in  S e a t t l e ,  W ashington ,  D.C. and e ls e w h e re  

t o  d e a l  w i t h  the m y r ia d  o f  governm ent prob lem s  th a t  are  f a c i n g  us . 

and t o  e n s u re  t h a t  we a re  g e t t i n g  the  most e x p e r t  a d v i c e  on our 

b u s i n e s s  m a t t e r s .  S in c e  the  Committee i s  a d d r e s s in g  the  s e p a r a te  

a c c o u n t i n g  b i l l  in  p a r t i c u l a r ,  we f e l t  th a t  i t  i\ras im p or ta nt  to  

b r i n g  ou t  t h e s e  two p o i n t s .

But the  m a jo r  p o i n t  i s  th a t  we do n o t  f e e l  th a t  i t  i s  in  

A l a s k a ' s  i n t e r e s t  - - a n d  p a r t i c u l a r l y  w i th  r e s p e c t  to  ASRC and o t h e r  

N a t iv e  R e g i o n a l  C o r p o r a t i o n s  - -  t o  change the  c o r p o r a t e  income tax  

laws a f f e c t i n g  the m a jor  o i l  companies  or  anyone e l s e ,  p a r t i c u l a r l y  

at t h i s  t ime in  A l a s k a ' s  h i s t o r y .  Even i f  we. were exempted u l t i m a t e l y  

from the la ngu age  o f  the  c o r p o r a t e  income tax l e g i s l a t i o n ,  the 

e f f e c t s  o f  r a i s i n g  ta x e s  on the o i l  in d u s t r y  in  Alaska would be 

d i r e c t l y  damaging t o  ASRC and thousands o f  o t h e r  A la sk a n s .  A lthough  

I w i l l  d e v e l o p  t h i s  p o i n t  f u r t h e r  in  my t e s t im o n y ,  I want t o  m ention  

now t h a t  ASRC and o t h e r  c o r p o r a t i o n s  are  engaged in a g r e a t  d e a l  o f  

c o n t r a c t  work f o r  the m ajor  o i l  c om p an ies .  And, w h i le  no one e x p e c t s  

the Prudhoe Bay companies  to  l e a v e  the S ta te  a l t o g e t h e r ,  th ere  i s  no 

dou bt  but  t h a t  the amount o f  e x p l o r a t o r y  work go in g  on in A laska  c o u l d  

and s h o u ld  be much h i g h e r .  And with  e x p l o r a t o r y  and development work 

comes j o b s  f o r  N a t ive  A laskans in the form o f  c o n t r a c t  work.  Yet  t h i s  

i s  o n ly  one important a s p e c t  o f  the tax i s s u e  that  I would l i k e  t o  c a l l  

to  your  a t t e n t i o n .
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THE BILLION BARREL OIL FIELDS PROBLEM.-

Last  y e a r ,  Revenue Commissioner  S t e r l i n g  G a l la g h e r  spoke about  

our  prob lem  t o  the  F e d e r a l  Energy A d m i n i s t r a t i o n  o f f i c i a l s  d e a l i n g  

w i t h  North  S lo p e  o i l  p r i c i n g  in  d i s c u s s i n g  the  L isbu rn e  and Kuparuk 

o i l  p o o l s :

"The L isb u rn e  and Kupaiuk p o o l s  are  i l l u s t r a t i v e  o f  the 
c a s e  f o r  m o s t - l i k e l y  d i s c o v e r i e s  on M a s k a  N a t iv e  lands  
s e l e c t e d  under the  A laskan  N at ive  Claims S e t t le m e n t  A c t .
I t  i s  f a r  more p r o b a b l e  t h a t  any d i s c o v e r i e s  on N at ive  
lan ds  w i l l  be in  the 1 t o  2 b i l l i o n - b a r r e l  range l i k e  L i s ­
b u rn e -  Kuparuk, than in  the  8 t o  10 b i l l i o n - b a r r e l  range 
l i k e  the  main Prudhoe p o o l . "  1 /

The prob lem  f o r  ASRC i s  th a t  we need t o  r a i s e  c a p i t a l  in  o r d e r  to

f i n d  th e s e  f i e l d s  and we need o i l  company e x p e r t i s e  b o th  t o  f i n d

and d e v e l o p  them. But the f u t u r e  i s  no t  PRUDHOE-BAY SIZED FIELDS.

C o s ts  in  A la sk a  are  e x t re m e ly  h i g h ,  and th e r e  are  many o t h e r  

p l a c e s  s t i l l  l e f t  in the  w or ld  - -  i n c l u d i n g  the North Sea - -  where 

d r i l l i n g  o p e r a t i o n s  are  more p r o f i t a b l e  than they have been and 

e s p e c i a l l y  w i l l  be in A la sk a .  The w e l lh e a d  v a l u e ,  a f t e r  s u b t r a c t i n g  

t r a n s p o r t a t i o n ,  e t c ,  i s  o n ly  about  $3 th e se  d a y s ,  and w ith  s m a l l e r  

s i z e d  f i e l d s  as the l i k e l y  p r o s p e c t  f o r  f u t u r e  d i s c o v e r i e s ,  we can 

n o t  a f f o r d  t o  c o n t i n u e  r a i s i n g  ta x e s  on the o i l  i n d u s t r y  w i th o u t  

d i r e c t l y  r e d u c in g  the l i k e l i h o o d  o f  f i n d i n g  and d e v e l o p i n g  m arg ina l  

f i e l d s .  N e e d le ss  t o  s a y ,  t h i s  i s  o f  some c o n c e rn  to  ASRC in 

p a r t i c u l a r ,  but  a l l  7 0 ,0 0 0  N a t iv e s  are  a l s o  d i r e c t l y  a f f e c t e d . . .

1 /  S tatem ent  o f  Commissioner  S t e r l i n g  G a l la g h e r ,  Department o f  Revenue, 
S t a t e  o f  A laska  t o  the F ed era l  Energy A dm inistraLon  Regarding 
A laska  North S lo p e  Crude O i l  P r i c e  and E n t i t l e m e n t s  I s s u e s ,  
W ash ington ,  D .C . ,  March 21, .1977, p . 3.
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ALASKA NATIVES: THE LOWERING OF EXPECTATIONS

W i t h  t h e  e n a c t m e n t  o f  t h e  A l a s k a  N a t i v e  C l a i m s  S e t t l e m e n t  A c t ,  

i t  w a s  h o p e d  t h a t  t h e  A l a s k a n  N a t i v e  m i g h t  a t  l a s t  b e  a b l e  t o  h a v e  

m o r e  o f  w h a t  s o m e  h a v e  c _ l l e d  T h e  A m e r i c a n  D r e a m .  M o r e  c h o i c e s  i n  

t e r m s  o f  e m p l o y m e n t  a n d  l i f e s t y l e .  A n d  a  s t r o n g  e c o n o m i c  b a s e  f r o m  

w h i c h  t o  b u i l d  f o r  t h e i r  c h i l d r e n  a n d  g r a n d c h i l d r e n .

But p rob lem s  w i t h  the F e d e r a l  Government have m u l t i p l i e d ,  

c a u s i n g  lon g  d e l a y s  in  land  t r a n s f e r  and i n c r e d i b l e  c o s t s .  The 

im p o r ta n c e  o f  the  D2 i s s u e  cannot  be o v e r s t a t e d .  The t h r e a t  to  

v i l l a g e  l i f e s t y l e s  and s u b s i s t e n c e  l i v i n g  i s  v e r y  g r e a t .  Yet  few 

seem t o  r e a l i z e  th a t  the  S ta te  government i s  a n o th e r  d i r e c t  t h r e a t .

I f  e i t h e r  o f  the c o r p o r a t e  income tax b i l l s  were t o  p a s s ,  t h e r e  

would  be an immediate  e f f e c t ,  no t  o n l y  on the o i l  companies  but a l s o  

on e v e r y  N a t iv e  in  A la s k a .  There would be an immediate r e d u c t i o n  

in  the  v a lu e  o f  N a t iv e  land  to  the N a t iv e s  who have made t h e i r  s e l e c t i o n s  

in  l a r g e  measure f o r  r e s o u r c e  v a l u e .  A l l  N a t iv e s  are  a f f e c t e d  b e c a u s e  

o f  S e c t i o n  7 ( i )  o f  the Act  which p r o v i d e s  th a t  70% o f  the revenues  

r e c e i v e d  by an N a t iv e  C o r p o r a t i o n  f o r  hard ro ck  m in e r a l s  o r  o i l  and 

gas d i s c o v e r e d  on the C o r p o r a t i o n ’ s land  w i l l  be shared  w i t h  the 

o t h e r  C o r p o r a t i o n s .

Thus,  i f  ASRC cannot  g e t  a b i l l i o n  b a r r e l  f i e l d  d e v e l o p e d  o r  

more f i e l d s  f o u n d ,  e v e r y  o t h e r  N at ive  C o r p o r a t i o n  and i t s  s t o c k h o l d e r s  

w i l l  a l s o  be a d v e r s e l y  a f f e c t e d .  Not to mention the ad v erse  a f f e c t  

on the  S t a t e  o f  A laska  i t s e l f  o v e r  the  long term.
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•

I n  c o n c l u s i o n ,  I w o u l d  l i k e  t o  h i g h l i g h t  a  n u m b e r  o f  i m p o r t a n t  

p o i n t s  t h a t  M i l t o n  L i p t o n  m a d e  i n  a d d r e s s i n g  t h i s  C o m m i t t e e  o n  

J a n u a r y  2 5 t h .  F i r s t ,  d e s p i t e  a n y  p e r c e i v e d  " d e f i c i e n c y "  i n  A l a s k a ' s  

c o r p o r a t e  o i l  i n c o m e  t a x  l a w s ,  L i p t o n  e u d o r s e d h t h e  A r t h u r  A n d e r s e n  

s t u d y  a n d  s t a t e d  t h a t  t h e  f i g u r e s  a r e  " r e v e a l i n g . "  L i p t o n  a l s o  

p o i n t e d  o u t  t h a t  t h e  L e g i s l a t u r e  s h o u l d  n o t e  t h a t  " t h e  d e f i c i e n c y  

i n  y o u r  c o r p o r a t e  i n c o m e  t a x  r e c e i p t s  f r o m  t h e  o i l  a n d  g a s  p r o d u c i n g  

i n d u s t r y  i s  a t  l e a s t  a n d  p r o b a b l y  m o r e  t h a n  m a d e  u p  b y  h i g h e r  

s e v e r a n c e  a n d  a d  v a l o r e m  t a x a t i o n  w h i c h  t h e  L e g i s l a t u r e  h a s  a l r e a d y  

i m p o s e d  u p o n  t h e  i n d u s t r y . "

A d d i t i o n a l l y ,  L i p t o n  t o o k  a g o o d  b i t of t i m e  e x p r e s s i n g  the 

i m p o r t a n c e  o f  p e r c e p t i o n s . He s t a t e d  t h a t  the i m p r e s s i o n  whicli 

the S t a t e  of  A l a s k a  p r e s e n t s  " m a y  be e v e n  m o r e  i m p o r t a n t  in d i s­

c o u r a g i n g  i n v e s t m e n t  t h a n  the f a c t  of the tax  b u r d e n  p e r  se." He  

s p o k e  a l s o  a b o u t  the d a n g e r s  of g i v i n g  the i m p r e s s i o n  of h a v i n g  an 

"a d  h o c  t a x i n g  p o l i c y "  w h i c h  i n c r e a s e s  t a x e s  y e a r  to y e a r  

" d e d i c a t e d  to the b u d g e t a r y  n e e d s ,  r e v e n u e  d e f i c i e n c e s ,  or w h a t e v e r  

the c a s e  m a y  b e . "  As a b u s i n e s s m a n ,  n o t  an e c o n o m i s t ,  I h a v e  n o t e d  

t h a t  the p e r c e p t i o n  of A l a s k a  as a g o o d  p i c e  to i n v e s t  is a l r e a d y  

p o or .

And L ip to n  s e r i o u s l y  p r e s e n t e d  what lie c a l l e d  the T hird  A l t e r n a ­

t i v e :  n o t  t o  amend the  income tax s t a t u t e .  I t  seems to  me that  the 

two c o r p o r a t e  income tax b i l l s  may make more d o l l a r s  and c e n ts  f o r  

the S t a t e  in  the near  term but  that  i t  makes much more sense  f o r  

Alaska  at  t h i s  p o i n t  t o  s to p  changing  the o i l  .and gas tax laws.

THE THIRD ALTERNATIVE



P r u d h o e  B a y  p r o d u c t i o n  w i l l  b e g i n  t o  d e c l i n e  i n  a b o u t  e i g h t

y e a r s .  O n c e  a  rievr.-field i s  d i s c o v e r e d  i n  A l a s k a ,  i t  t a k e s  a b o u t

e i g h t  y e a r s  t o  g e t  i t  i n t o  p r o d u c t i o n .  W e  n e e d  m u c h  m o r e  e x p l o r a -  
n o w

t i o n / a n d  m a n y  m o r e  d i s c o v e r i e s  i n  t h e  f u t u r e  t o  r e p l a c e  t h e  i n c o m e  

f r o m  P r u d h o e  B a y .  A  t a x  h i k e  n o w  c o u l d  m e a n  t h e  l o s s  o f  f a r  g r e a t e r  

r e v e n u e s  i n  t h e  f u t u r e  f o r  t h e  S t a t e . f r o m  t h e  d e v e l o p m e n t  o f  t h e  

r e m a i n i n g  s m a l l e r  f i e l d s .  A n d  w e  m u s t  f a c e  t h e  f a c t  t h a t  t h e r e  

p r o b a b l y  w i l l  n o t  b e  a n y  m o r e  P r u d h o e  B a y s  i n  A l a s k a .

T h e  N a t i v e  i n t e r e s t  i n  t h i s  m a t t e r  i s  c l e a r y  t h e  v a l u e  o f  

o u i  l a n d ,  r e v e n u e  a n d  j o b s .  B u t  t h e  i m p o r t a n c e  o f  t h e  p e r c e p t i o n  

o f  A l a s k a  i s  i m p o r t a n t  t o  a l l  A l a s k a n s .  W i t h  b i l l i o n s  o f  d o l l a r s  

o f  s u r p l u s  r e v e n u e s  p r o j e c t e d  b y  t h e  S t a t e  f o r  t h e  f u t u r e ,  w e  d o  

h a v e  t i m e .  T h e  p a s s a g e  o f  t h e s e  b i l l s  w o u l d  n o t  j u s t  r e d u c e  o i l  

c o m p a n i e s '  p r o f i t a b i l i t y .  E i t h e r  o n e  w o u l d  b e  d a m a g i n g  t o  t h e  

e c o n o m i c  a s p i r a t i o n s  o f  a l l  A l a s k a n s  a n d  p a r t i c u l a r l y  A l a s k a n  N a t i v e s


