
ONGOING INVESTIGATIONS 

PREVALENCE AND FATE 
OF CLOPYRALID IN COMPOST 
OW THAT clopyralid has been 
found in compost and compost- 
ing feedstocks, the  question 
that  immediately leaps out is 
"What should we do about it?" 
This, of course, is the big ques- 
tion. The answer hinges on the 

answers to lots of other questions like: How 
widespread is the contamination? Is it a re- 
gional problem? Where does the clopyralid 
come from? Why doesn't i t  breakdown dur- 
ing composting? Can we help it to break- 
down faster? What levels are safe enough? 

The discoverv of clo~vralid in compost is 
relatively receit SO thkWeffort to gatger the Lab technicians evaluate plant bioassays for clopyralid injury. 
answers is just beginning. It  may take some 
t i n ~ c  to sort t111,ou~h the~information before 
the big u~iestion can be adcll.cssed. Never- 
theless, the information gathering process 
a t  least has started. There are a number of 
interested parties looking into the issue in- 
cluding the U.S. Composting Council, U.S. 
Environmental Protection Agency, state en- 
vironmental and agricultural agencies, uni- 
versities, laboratories, compost producers, 
compost users, herbicide applicators and 
Dow AgroSciences, the manufacturer of 
clopyralid. 

Not surprisingly, the leading edge of the 
investigation is taking place in Washington 
state, where the problem first hit the fan in 
the United States. Both Washington State 
University (WSU) and Washington State 
Department of Agriculture (WSDA) have 
started collecting and analyzing samples to 
determine how pervasive clopyralid is in 
compost and composting feedstocks. There 
are also new efforts to determine what the 
fate of clopyralid is in the environment (com- 
posting and otherwise) after it is applied. 

WSDA STATEWIDE SAMPLING 

In the wake of the problems resulting 
froill clopyralid-tainted compost, WSDA is 
reexamining the uses of clopyralid in the 
state (see accompanying article, "Clopyralid 
Developments in Washington State"). First, 
WSDA needs to determine whether clopy- 
ralid residue in compost is potentially a 
statewide problem. Up until now, damage 
froin clopyralid in co~npost has been docu- 

More extensive sampling in  Washington 
state shows presence of the herbicide i n  
composts and a variety of feedstocks, while 
a study of grass clippings found both 
significant loss and residue of clopyralid 
10 weeks after application. 
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nlented only in eastern Washington, specif- 
ically in Spokane and Pullman. In addition, 
i t  has been suggested that  the clopyralid 
contamination is due to the nluch higher 
than nornlal use in the eastern region. 

In October, WSDA gathered samples of 
coinposting feedstocks and compost to test 
them for clopyralid and picloram, a clopy- 
ralid-like herbicide that  also has  caused 
problems in compost. The program was vol- 
untary for conlposting facilities. Nine major 
facilities participated, five fro111 western 
Washington and four from the eastern side of 
the nlountains. The facilities known to have 
clopyralid contamination, from Spokane and 
WSU, were not included in this survey. The 



Seven of nine 
compost samples 
from eastern 
Washington and 12 
of 14 compost 
samples from the 
Western region had 
clop yralid 
concentrations 
greater than 20 ppb. 

participating facilities are fairly diverse. In 
addition to their location differences, they 
comprise windrow and forced aeration oper- 
ations and several are enclosed. Most process 
yard trimmings but some operations also 
handle food residuals, paper products or ani- 
mal manures and bedding. 

Separate samples were taken on the same 
day of incoming feedstocks and compost, 
both immature and final products. All sam- 
ples were analyzed by the Anatech Lab. The 
detection limit was one part per billion (ppb). 

The results of WSDA's clopyralid analy- 
sis program are shown in Table 1. Picloram 
was not detected in any of the samples. 
However, clopyralid was detected above 
critical levels a t  every facility. To put the 
numbers into perspective, clopyralid is 
damaging to sensitive crops (e.g, tomatoes, 
potatoes, sunflower, beans, peas) a t  concen- 
trations as low as 10 ppb (and even lower). 
The feedstock analysis does seem to impli- 

cate yard trimmings, and grass clippings in 
particular, as  a primary source of clopy- 
ralid. However, the herbicide also was pre- 
sent in worrisome levels within feedstocks 
that included straw or manure. The most 
alarming numbers came from an  eastern 
Washington facility where clopyralid was 
found in grass clippings a t  1,550 ppb and a t  
477 ppb in immature compost. At the other 
facilities, the clopyralid concentrations in 
the mature or finished compost ranged from 
nondetect to 182 ppb. Seven of nine compost 
samples from eastern Washington and 12 of 
14 compost samples from the Western re- 
gion had clopyralid concentrations greater 
than 20 ppb. This is clearly not an easterl: 
Washington phenomenon. 

It  is worth noting that, for each facility, 
this data represents a one-day in time pic- 
ture. I t  does not necessarily show how the 
clopyralid concentration changes through 
the composting process. 

Table 1. Results of WSDA sampling and analysis of clopyralid in composting feedstocks and compost 

Composting 
Facility Feedstocks 

Clopyralid 
Concentration 
(PPb) Compost 

Clopyralid 
Concentration 
(PPb) 

-- ~- - - Western Washington Results --  - -  

Facility #I Mixed yard trimmings ND Compost 
Dairy manure ND Compost 
Hay and straw (feed) ND 
Corn silage N D 
Feed pellets ND 

Facility #2 Mixed feedstock 12 Immature compost A 
Mature compost B 
Mature compost from grass 
Mature compost Sept. - Feb 
Mature compost - sales pile 

Facility #3 Commercial yard waste 250 Immature compost 
Mixed commercial and Mature compost 

residential yard waste 100 Compost w l  county fair 
Residential yard waste N D feedstocks -straw, wood 

shavings, animal manure 

Facility #4 Mixed yard waste 33 Immature compost 
Mature compost 

Facility #5 Grass clippings, leaves N D Immature compost 
Chipped woody yard waste ND Mature compost 
Straw & manure from fair 62 

Fac~l~ty #6 Feedlot manure 
Apple & grape pomace 
Grape pomace 
Hop waste 

Fac~l~ty #7 Straw 
Grass cllpplngs 
Leaves 
Manure & bedd~ng 

Facility #8 An~mal manure 
Leaves & grass 
Straw 

Fac~l~ty #9 M~xed yard waste from 
staglng area (new) 

M~xed yard waste from 
staglng area (old) 

Eastern Washington Results -- -- 

11 Immature compost 
ND F~n~shed compost 
ND 
ND 

200 Immature compost 
1550 
11 
56 

16 Immature co~npost 
600 Mature compost 
ND F~n~shed compost 

lmmature compost - 
26 beglnnlng of process 

Mature compost from 
35 curlng area 

Mature bagged compost 

ND = Nondetect below practical limit of detection of Ippb (unless noted); 



WSU MONITORING PROGRAM 
Since it was beset by herbicide contami- 

nation in 2000, the WSU composting pro- 
gram has been working to remove and pre- 
vent clopyralid and piclorain from entering 
the feedstock stream. On an  ongoing basis, 
WSU has tested a wide range of feedstocks 
and agricultural residuals that may affect 
compost quality, including animal bedding, 
manure, straw, hay and grain fed to cattle. 
The results of the analysis are available on 
t h e  WSU compost prograin web s i t e  
( W W W . C S S . W S U . ~ ~ L ~ C O ~ ~ O S ~ / ) .  They are re- 
produced in Table 2. 

As Table 2 shows, WSU compost continues 
to contain significant concentrations of clopy- 
ralid. Although timothy hay consistently con- 
tains some clopyralid, the feedstock analysis 
does not point to a specific clopyralid source. 
Rather, the detection of clopyralid in the feed- 
stoclcs is sporadic and variable. While one 
batch of straw or hay can be relatively free of 
the herbicide, the next batch may carry 
enough clopyralid (or piclorain) to contami- 
nate several batches of compost. In general, 
the WSU test results suggest that clopyralid 
contamination is not restricted to grass clip- 
pings. Many agricultural products can move 
the herbicide into compost. For example, the 
horse manure tested (used to amend a local 
garden) showed damaging levels of both 
clopyralid and picloram. 

Several of the feedstock test results are 
notable. First,  hay produced on campus 
(sampled on October 26) still has a high con- 
centration of picloram. This may include 
residual hay from the crop that brought pi- 
cloram into the facility in 2000. (Overall, 
the levels of picloram, the herbicide that  
initially caused WSU problems, has ap- 
peared to have subsided.) Second, one sam- 
ple of barley contained a relatively high 
concentration of clopyralid (114 ppb). This 
is a feed product, not a crop residue. When 
fed to cattle, much of the clopyralid will 
pass through the urine of the animals and 
be collected with the manure. At least one 
other cattle manure compostiilg facility 
(outside of Washington) has reported barley 
as a likely source of clopyralid in compost. 
It  demonstrates that  herbicide residues are 
a concern to any agricultural products 
treated with clopyralid. 

OTHER INVESTIGATIONS 
The clopyralid problem is being investi- 

gated on other fronts as well. For instance, 
Dow AgroSciences is funding several studies 
that  are intended to provide information 
about the degradation of clopyralid after it 
is applied. 

One Dow AgroSciences-funded study is be- 
ing conducted by WSU researchers  i n  
Puyallup. They are looking at  clopyralid con- 
centrations in grass clippings following ap- 
plication. The objective is to identify man- 
agement practices that  might reduce the 
concentrations in clippings collected for com- 
posting. Although the study is not completed, 
some preliminary results are available. The 
average clopyralid concentration in grass 

Table 2. Sampling and analysis by WSU (Pullman) for clopyralid and picloram residues in 
feedstocks and compost 

Sample 
Clopyralid 7 Picloram 7 

Sample Date (PPb) (PPb) 

- - -- Washington State Univers~ty Feedstocks - - -- - 

WSU da~ry cattle manure 10/30/01 3 N D 
WSU beef cattle manure 1 0/30/01 4 24 
WSU beef cattle manure lO/l 1/01 11 N D 
WSU beef cattle manure (vet school) 1011 1/01 27 N D 
WSU da~ry cattle manure 7/31/01 3 N D 
WSU da~ry cattle manure 311 4/01 6 45 
Tlmothy hay 1 0/26/01 25 N D 
Trmothy hay - from campus 10/26/01 ND 117 
Tlmothy hay - f rom campus 10/26/01 N D 136 
Tlmothy hay 1 0/26/01 55 N D 
Oat hay 10/26/01 N D N D 
Bluegrass hay 10/26/01 N D N D 
Tlmothy hay 1 011 101 39 N D 
Trmothy hay 711 8/01 9 N D 
Tlmothy hay 6/6/01 67 N D 
Gram feed - barley (compos~te sample) 1 0/26/01 114 N D 
Gra~n feed - barley (campus) 10/26/01 N D ND 
Gram feed - wheat 1 0/26/01 N D N D 
Gram feed - corn 1 0/26/01 N D N D 
Gra~n feed - corn 10/26/01 N D N D 
Straw purchased for WSU da~ry farm 1 0/26/01 N D N D 
Straw purchased for WSU da~ry farm 10/26/01 N D N D 
Straw purchased for WSU da~ry farm 1011 I01 ND ND 
Straw from an~mal research u n ~ t  7/31/01 N D 12 
Straw purchased for WSU da~ry farm 7/31/01 N D N D 
Straw purchased for WSU da~ry farm 311 3/01 14 N D 
Straw - veter~nary cl~nrc 611 2/01 N D N D 
WSU greenhouse waste2 611 2/01 7 N D 

-- -- Washington State University Composts -- 
-- -- 

Typrcal WSU compost wlth da~ry manure 10/1/01 105 N D 
Typlcal WSU compost wlth darry manure 10/1/01 215 N D 
Typ~cal WSU compost 5/8/01 206 38 
Typ~cal WSU compost 5/8/01 39 18 
Typ~cal WSU compost 5/8/01 25 3 
Typ~cal WSU compost 5/8/01 18 3 
Typ~cal WSU compost 5/8/01 120 72 
Typ~cal WSU compost 5/8/01 184 44 
WSU compost that f~ rs t  caused problems3 1/5/01 11 2 500 
Typlcal WSU compost 1/5/01 3 8 31 
Typlcal WSU compost 10/27/00 7 24 
WSU beddlng compost product 1011 1/01 96 ND 
WSU beddlng compost product 1 011 1/01 169 N D 
WSU beddlng compost product 1 011 101 70 N D 
WSU beddlng compost product 10/1/01 346 ND 
WSU beddlng compost product 10/1/01 94 N D 
WSU beddrng compost product 1 011 101 98 N D 
WSU beddlng compost product 7/31/01 ND (@I0 ppb) ND ( a 1 0  ppb) 
WSU bedd~ng compost product 7/31/01 ND (@I0 ppb) ND ( a 1 0  ppb) 
WSU bedd~ng compost product 3/29/01 66 5 
WSU beddrng compost product4 311 4/01 16 70 
WSU beddlng compost product 311 2/01 102 25 
WSU bedd~ng compost product4 3/9/01 15 250 
- - - - Other Agricultural Products Testedp- -- 

Ch~cken manure 11/30/01 7 N D 
Chrcken manure 11/30/01 N D N D 
Ch~cken feed 11/30/01 N D N D 
Horse manure used ~n garden 7/30/01 67 132 
Tlmothy hay 1011 1/01 421 N D 
Trmothy hay lol l  1/01 446 N D 
Chopped straw used for eroslon blanket 7/30/01 N D N D 
- - 

- Other Composts (Not WSU) -- -- 

Western Wash~ngton sample 8/28/01 ND N D 
Eastern Wash~ngton sample5 8/28/01 278 N D 
- --- Garden Soils That Did Not Get WSU Compost 

Garden so11 treated wlth local manure 8/2/01 3 2 
Garden so11 treated w ~ t h  local manure 
- - -- 

8/2/01 
-- -- -- -- 

4 
- - 

18 
-- 

ND = below practlcal llmlt of detect~on of Ippb (unless noted), lAnalytlcal test by Anatek ( EPA 8151 
modlfled), 2Predomlnantly pottlng mlx, 3Dr1ed and screened, dlsolated from da~ry, 5Chlcken manure and 
bluegrass straw 



CLOPYRALID GETTING 
U.S. EPA'S ATTENTION 

T HE INCIDENTS of clopyralid in 
compost have captured the at- 
tention of the U.S. Environmen- 

tal Protection Agency (EPA) - the 
federal agency responsible for regu- 
lating pesticides on a national level. 
To explore the clopyralid issue, an 
ad hoc work group has been formed 
by EPA's Herbicide Branch, a unit 
within the Registration Division of 
the Office of Pesticide Programs. 
The work group is chaired by Donald 
Stubbs, chief of the Herbicide 
Branch. Members of the group in- 
clude EPA staff chemists, biologists, 
plant scientists, soil scientists, poli- 
cy specialists and attorneys. Jean 
Schwab, with the EPA's Office of 
Solid Waste, also serves on the work 
group and provides a link to the 
composting industry. 

The work group has no specific 
charge. "It is more of an informal ef- 
fort among staff members to learn 
more about the clopyralid contro- 
versy in order to determine whether 
any action needs to be taken by EPA 
to help resolve and prevent prob- 
lems with clopyralid contamination," 
explains Stubbs. The work group is 
just starting the process of gathering 
information about the presence of 
clopyralid in compost and also 
about composting feedstocks, 
methods and practices in general. 
For that purpose, the work group re- 
cently met with Stuart Buckner, ex- 
ecutive director of the U.S. Com- 
posting Council (USCC), Jeff Gage, 
who is on the board of directors of 
the USCC and Washington Organ- 
ics Recycling Council (and who 
manages a composting facility in 
Washington state impacted by 
clopyralid contamination), David 

Bezdicek of Washington State Uni- 
versity and Bob Rynk of BioCycle. 

One of the principal tasks for 
EPA's clopyralid work group is to de- 
termine the extent of clopyralid con- 
tamination in composts - geo- 
graphically and with regard to 
feedstocks. Thus far, most of the in- 
formation has come from Washing- 
ton state. The group would like to 
have documentation of clopyralid 
residues in compost and compost- 
ing feedstocks from other states. 
This includes any documented test 
data from composting facilities, or- 
ganic residuals managers, farmers 
and public agencies that would help 
identify the sources of clopyralid in 
compost and the fate of clopyralid 
during composting (also for organic 
materials that are being land ap- 
plied). Anyone with clopyralid test re- 
sults is encouraged to share the data 
with the work group. Without broad 
information, the matter may be 
viewed as a regional problem or of 
minor economic and environmental 
importance, lnformation for the task 
force can be sent via email to clopy- 
ralid.compost@epa.gov, or via mail 
to Public lnformation and Records 
Integrity Branch (PIRIB), lnformation 
Resources and Services Division 
(7502C), Office of Pesticide Pro- 
grams (OPP), Environmental Protec- 
tion Agency, 1200 Pennsylvania 
Ave., NW, Washington, D.C. 20460. 
If you would like to supply informa- 
tion but prefer to remain anonymous, 
send your information to Bob Rynk at 
BioCycle (41 9 State Ave., Emmaus, 
PA 18049; rrynk@jgpress.com). Bio- 
Cycle will compile the data submit- 
ted and pass it to the task force with- 
out identifying the specific facility. 

clippings niowed ten weeks after lierbicicle 
applicatioil were less than one percent of tlie 
initial concentration. However, tliat average 
co~lce~ltratio~l was 150 ppb, still high enough 
to potelltially cause plant damage. 

In conjullctio~l with these trials, Woods 
End Research Laboratory is conductilig stucl- 
ies investigating tlie fate of clopyralicl cluring 
and after compostiag. Woods Elid also is at- 
tenipti~ig to deter~iiine what iliay be accept- 
able uses for co~lipost that co~itai~ls various 
levels of clopyralid contamination. Clopyralid 
behaves in a very specific manner. So~iie 
plant species - illostly in tlie grass fanlily - 
are not affected a t  all a t  nioderate to low lev- 
els, while others - in the broadleaf family - 
are severely affected. In conju~lctioil with 

transportatioli agencies that use coll~posts 
for roadsicles, Woods Elid is determining 
which species of plants will not be affected in 
tlie time between application and sufficient 
biodegradation of the herbicide residues. Ac- 
cording to Woods End, "tlie goal is not at all 
to co~ldo~le clopyralicl in composts, but to help 
retain value of colllposts by showing appro- 
priate uses tliat do not affect crops." 

Tlie fact tliat research is finding clopy- 
ralicl difficult to eradicate should not be 
surprising. First, it is k ~ l o w ~ l  to be a mocl- 
e r a t e ly  pe r s i s t en t  c l~emica l  ( s ee  t h i s  
montli's &&A column). Although it is clan- 
gerous to generalize, the test results from 
both WSDA and WSU suggest that  clopy- 
ralid is sticking arou~id tlirougli the coin- 
postiiig process (see Tables 1 and 2). More 
importantly, we are trying to achieve resicl- 
ual levels on the order of a few parts per Dil- 
l ion.  Even s u b s t a ~ i t i a l  clegradation of 
clopyralicl coulcl leave beliincl damaging 
concentrations as is being de~lloiistrated by 
the WSU grass clippings study. 

Woods End researchem stress from plant 
studies that  clopyralicl does not affect all 
crops in tlie saille way, ancl certain genus 
are largely unaffected except by very high 
levels. Thus, certain co~iiposts tliat colitain 
sollle residues can still be safely used, liow- 
ever, this requires good coiii~iiu~licatio~l be- 
tween the producer and the user. Whether 
such coln~~iu~licat io~i  is practical in the long 
tern1 re~iiains to be seen. 

END NOTE ON LAB ANALYSES 
With regard to laboratory analyses for 

clopyralid, labs have had to adjust their 
~llethods in order to get detection a t  the 
parts per billion level. (More COIIII~IOI~ detec- 
tion is in the parts per ~llillio~i range.) Tlie 
adjust~i ie~i ts  basically revolve around the 
methods to extract tlie chemical fro111 the 
sample. For example, the Anatecli lab cited 
earlier has been able to lower its detectioil 
level to one ppb. 

However, Woods End Researcli Labora- 
tory, in a separate study, has foulid that  
other test ~ ~ ~ e t l z o d s  give different concen- 
tration levels, depending on how the sam- 
ple is extracted. More aggressive extrac- 
tion metl~ods for plant tissue from Europe 
show higher levels present, according to 
Will Brillton of Woods End, but conversely, 
suggest lesser toxicity of the residues. For 
this reason, Woods Encl stresses tliat bioas- 
says may more accurately reflect the real 
situation, since they report probable dam- 
age levels to crops. 

In general, bioassays are a less expensive 
~llethod to determine whether cla~iiage may 
occur from clopyralid. Several bioassay 
~liethods are available, including ones cle- 
veloped by Woods End and WSU (posted on 
the  WSU web si te  a t  the  address  cited 
above). However, bioassays niay show dam- 
age tliat is not related to clopyralicl, such as 
high soluble salts, therefore it is i~llportaiit 
to look a t  the probability of co~lta~l l i~lat io~i  in 
feedstocks before making a judge~ileilt on 
the bioassay aloae. 4 


