












































































































































































































5 Conclusions and 
Recommendations 

Conclusions 

Triclopyr, as the herbicide product Garlon 3A, applied to Eurasian watermil­
foil stands in Lake Minnetonka rapidly degraded to its metabolites, TCP and 
TMP. These metabolites, along with the parent triclopyr, were temporarily 
sequestered by various matrices, such as sediment, fish, shellfish, and plants, in 
relation to the quantities present in the water column. However, these com­
pounds all dissipated rapidly from all matrices examined. Concentration in the 
water column was the driving force for accumulation in the other matrices. 

Treatment with triclopyr at the full label rate resulted in complete control of 
Eurasian watermilfoil rooted plants (the target species) in both treatment sites, as 
evidenced by biomass and transect data. Many native plant species survived, 
although some were affected by the treatment. Native species distribution and 
diversity both had small but statistically significant decreases. Native plant 
biomass was affected at one treated site, but not the other. However, native plant 
biomass, cover, and diversity remained higher after triclopyr treatment than 
values for those parameters at the untreated reference plot, which remained 
infested with Eurasian watermilfoil growth throughout the evaluation period. 

No adverse effects on water quality were found following triclopyr 
applications. Following eradication of the target species, Eurasian watermilfoil, 
water quality conditions generally improved, particularly with respect to pH and 
DO levels. 

No treatment-related deaths occurred in any of the seven species of fish and 
shellfish contained in cages in the center of the triclopyr applications. 

Although photolysis can be a significant route of triclopyr degradation in the 
aquatic environment, the results of this study showed that triclopyr applied 
beneath a dense submersed plant canopy where bulk water exchange is relatively 
slow and where UV light is quenched in the surface waters also degraded 
rapidly, possibly due to microbial action. This would indicate that a rapid 
decline of triclopyr will be observed in waters of various indices of light 
transmission. 
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Appendix A 
Summary of Average Residue 
Values for All Matrices (ng/g) 

Appendix A Summary of Average Residue Values for All Matrices A1 



PLOT PERIOD Matrix Portion l!:i~I()IJ}~_ TCP TMP 
.'-"-' .. - ....... ---.. ---.-"'~.-- ... "'---.- -,,~, ... --.---... -.,,-.. -...... ." -~.~-., ... -.,- .-.. ----..... - .. 

Phelps Pre Water NO NO NO 
Phelps 1 Hour Water 2074.80 18.53 0.00 
Phelps 3 Hour Water 3068.59 24.41 0.31 
Phelps 6 Hour Water 2770.61 21.19 0.90 
Phelps 12 Hour Water 2254.20 13.24 2.18 
Phelps 1 Day Water 2844.56 14.55 4.03 
Phelps 2 Day Water 2090.54 8.25 3.43 
Phelps 3 Day Water 1912.90 3.03 4.34 
Phelps 5 Day Water 718.23 1.66 NA 
Phelps 1 Week Water 440.46 1.88 NA 
Phelps 2 Week Water 56.39 0.19 NA 
Phelps 3 Week Water 18.71 NO NA 
Phelps 4 Week Water 8.45 NO NA 
Phelps 6 Week Water 2.42 NO NA 

Carsons PRE Water NO NO NA 
Carsons 1 Hour Water 3058.44 19.90 0.00 
Carsons 3 Hour Water 3727.10 13.51 0.27 
Carsons 6 Hour Water 2862.55 13.41 0.94 
Carsons 12 Hour Water 2526.35 11.33 1.72 
Carsons 1 Day Water 2264.82 6.68 2.16 
Carsons 2 Day Water 2369.92 8.18 3.93 
Carsons 3 Day Water 2169.66 7.73 4.18 
Carsons 5 Day Water 1808.65 6.74 NA 
Carsons 1 Week Water 1438.99 4.46 NA 
Carsons 2 Week Water 295.24 4.78 NA 
Carsons 3 Week Water 163.24 1.62 NA 
Carsons 4 Week Water 61.95 1.90 NA 
Carsons 6 Week Water 8.54 0.20 NA 

Carman Pre Water NO NO NA 
Carman 1 Week Water NO NO NA 
Carman 4 Week Water 0.59 NO NA 
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'. w"....""' __ ~_ 
~-,,-,--~ 

PLOT PERIOD Matrix Portion }~icl()pyr TCP TMP 
...... - .... -.~ _ ...• 

Phelps PRE Sediment ND ND ND 

Phelps 6 Hour Sediment 121 ND ND 

Phelps 12 Hour Sediment 119 NQ ND 

Phelps 1 Day Sediment 121 NQ ND 

Phelps 3 Day Sediment 257 NQ ND 

Phelps 1 Week Sediment 104 15 ND 

Phelps 2 Week Sediment 13 25 ND 

Phelps 3 Week Sediment NQ 27 ND 

Phelps 4 Week Sediment ND 21 ND 

Phelps 6 Week Sediment ND 8 ND 

Carsons PRE Sediment ND ND ND 

Carsons 6 Hour Sediment 373 ND ND 

Carsons 12 Hour Sediment 357 ND ND 

Carsons 1 Day Sediment 187 ND ND 

Carsons 3 Day Sediment 334 NQ ND 

Carsons 1 Week Sediment 318 NQ ND 

Carsons 2 Week Sediment 152 NQ ND 

Carsons 3 Week Sediment 45 NQ ND 

Carsons 4 Week Sediment 15 NQ NQ 

Carsons 6 Week Sediment ND 30 ND 
65 ND 

Carman Pre Sediment ND 38 ND 

Carman 1 Week Sediment ND 18 ND 

Carman 4 Week Sediment ND 

Phelps Pre Target Plant ND ND ND 

Phelps 1 Hour Target Plant 3170 35 9 

Phelps 3 Hour Target Plant 10370 56 43 

Phelps 6 Hour Target Plant 12200 64 109 

Phelps 12 Hour Target Plant 15100 91 236 

Phelps 1 Day Target Plant 8450 79 148 

Phelps 3 Day Target Plant 19100 205 216 

Phelps 1 Week Target Plant NS NS NS 

Phelps 2 Week Target Plant NS NS NS 

Phelps 3 Week Target Plant NS NS NS 

Phelps 4 Week Target Plant NS NS NS 
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A4 

PLOT 

Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 

Carman 
Carman 
Carman 

Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 

Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 

PERIOD 

Pre 
1 Hour 
3 Hour 
6 Hour 
12 Hour 
1 Day 
3 Day 
1 Week 
2 Week 
3 Week 
4 Week 

Pre 
1 Week 
4 Week 

Pre 
1 Hour 
3 Hour 
6 Hour 
12 Hour 
1 Day 
3 Day 
1 Week 
2 Week 
3 Week 
4 Week 

Pre 
1 Hour 
3 Hour 
6 Hour 
12 Hour 
1 Day 
3 Day 
1 Week 
2 Week 
3 Week 
4 Week 

Matrix 
... --•.. - ..... -

Target Plant 
Target Plant 
Target Plant 
Target Plant 
Target Plant 
Target Plant 
Target Plant 
Target Plant 
Target Plant 
Target Plant 
Target Plant 

Target Plant 
Target Plant 
Target Plant 

Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 

Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 
Non-Target Plant 

Portion 
.---------.. ~ 
T~c1°PJr __ 2c::P 

NO NO 
23166 90 
3971 20 
6859 27 

14247 36 
5033 24 

12189 43 
4880 39 

NS NS 
NS NS 
NS NS 

NO 
NO 
ND 

ND 
3580 
4410 
3220 
2220 
1505 
1330 
220 
NS 
10 

NS 

ND 
2723 
2739 
2590 
4121 
3210 
1563 
443 
219 
NS 
NS 

ND 
NO 
ND 

ND 
34 
18 
21 
16 
20 
16 

NO 
NS 
NO 
NS 

NO 
22 
18 
11 
34 
23 
13 

NO 
ND 
NS 
NS 

TMP 

NO 
69 
17 
40 
94 
43 

171 
105 
NS 
NS 
NS 

NO 
NO 
ND 

ND 
14 
22 
23 
38 
70 

136 
51 
NS 
NA 
NS 

NO 
10 
15 
14 
89 
45 
97 

NA 
27 
NS 
NS 
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___ ~~ __ , __ """,v".~"~<<<_-"""=,,,,,.,,,_,,~ __ ' __ ~ ___ ~'"'W~ __ ~'~'W-'''''_'''''''"'_, _____ 

PLOT PERIOD Matrix Portion Triclopyr TCP TMP 

Carman Pre Non-Target Plant ND ND ND 

Carman 1 Week Non-Target Plant ND ND ND 

Carman 4 Week Non-Target Plant ND ND ND 

Phelps Pre Bass Edible ND ND ND 

Phelps 1 Hour Bass Edible ND ND ND 

Phelps 3 Hour Bass Edible NQ ND 10 

Phelps 6 Hour Bass Edible ND ND 127 

Phelps 12 Hour Bass Edible ND NQ 538 

Phelps 1 Day Bass Edible ND NQ 721 
Phelps 3 Day Bass Edible ND 18 931 

Phelps 1 Week Bass Edible ND 23 521 
Phelps 2 Week Bass Edible NS NS NS 
Phelps 3 Week Bass Edible NS NS NS 

Phelps 4 Week Bass Edible NS NS NS 

Phelps Pre Bass Inedible ND ND ND 

Phelps 1 Hour Bass Inedible 47 NQ ND 

Phelps 3 Hour Bass Inedible 70 NQ 97 

Phelps 6 Hour Bass Inedible 95 9 357 

Phelps 12 Hour Bass Inedible 52 21 1576 

Phelps 1 Day Bass Inedible 66 44 1611 

Phelps 3 Day Bass Inedible 83 83 2365 

Phelps 1 Week Bass Inedible 25 183 1670 

Phelps 2 Week Bass Inedible NS NS NS 

Phelps 3 Week Bass Inedible NS NS NS 

Phelps 4 Week Bass Inedible NS NS NS 

Carsons Pre Bass Edible ND ND ND 

Carsons 1 Hour Bass Edible 37 ND ND 

Carsons 3 Hour Bass Edible NQ ND NQ 

Carsons 6 Hour Bass Edible 17 ND 25 

Carsons 12 Hour Bass Edible ND ND 59 

Carsons 1 Day Bass Edible NQ NQ 155 

Carsons 3 Day Bass Edible 24 17 702 

Carsons 1 Week Bass Edible ND 10 208 

Carsons 2 Week Bass Edible ND NQ 103 

Carsons 3 Week Bass Edible ND ND 69 

Carsons 4 Week Bass Edible NS NS NS 
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A6 

PLOT PERIOD Matrix 
_~,_,~ __ _ .. ~~ ___ ,,_~ ___ ~~_." ___ ~m_"~·~ 

Carsons Pre Bass 
Carsons 1 Hour Bass 
Carsons 3 Hour Bass 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 

Carman 
Carman 
Carman 

Carman 
Carman 
Carman 

Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 

6 Hour 
12 Hour 
1 Day 
3 Day 
1 Week 
2 Week 
3 Week 
4 Week 

Pre 
1 Week 
4 Week 

Pre 
1 Week 
4 Week 

Pre 
1 Hour 
3 Hour 
6 Hour 
12 Hour 
1 Day 
3 Day 
1 Week 
2 Week 
3 Week 
4 Week 

Bass 
Bass 
Bass 
Bass 
Bass 
Bass 
Bass 
Bass 

Bass 
Bass 
Bass 

Bass 
Bass 
Bass 

Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 

_____ ~ __ Portion. __ ~T-=--ricl0PJ~ __ ~C! __ T~~ 
Inedible ND ND NQ 
Inedible 247 14 NQ 
Inedible 92 9 20 
Inedible 
Inedible 
Inedible 
Inedible 
Inedible 
Inedible 
Inedible 
Inedible 

Edible 
Edible 
Edible 

Inedible 
Inedible 
Inedible 

Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 

73 
49 

121 
88 
53 

NQ 
NQ 
NS 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
NQ 
NQ 
NQ 
NQ 
26 

ND 
ND 
ND 
ND 
ND 

9 52 
10 199 
21 548 
59 1769 

138 1181 
161 587 
128 616 
NS NS 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND 13 
ND 123 
NQ 159 
NQ 211 
17 435 

NQ 111 
NQ 39 
ND NQ 
ND ND 
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PLOT PERIOO Matrix Portion TCP TMP 
-----,~-,-.~~-,-~,~-~.~- .. --~---
Carman Pre Bluegill Inedible NO 34 NO 
Carman 1 Week Bluegill Inedible NO NO NO 
Carman 4 Week Bluegill Inedible NO NO NO 

Carsons Pre Brown Bullhead Edible 26 NO NO 
Carsons 1 Hour Brown Bullhead Edible 8 NQ NO 
Carsons 3 Hour Brown Bullhead Edible 13 NO NO 
Carsons 6 Hour Brown Bullhead Edible 23 NQ NQ 

Carsons 12 Hour Brown Bullhead Edible 13 18 49 
Carsons 10ay Brown Bullhead Edible 22 14 59 
Carsons 30ay Brown Bullhead Edible 13 32 174 
Carsons 1 Week Brown Bullhead Edible 10 43 222 
Carsons 2 Week Brown Bullhead Edible NO 13 86 
Carsons 3 Week Brown Bullhead Edible NO 6 49 
Carsons 4 Week Brown Bullhead Edible NO NQ 16 

Carsons Pre Brown Bullhead Inedible NQ NO NO 
Carsons 1 Hour Brown Bullhead Inedible 89 NQ NO 
Carsons 3 Hour Brown Bullhead Inedible 94 NQ NO 
Carsons 6 Hour Brown Bullhead Inedible 117 NQ 34 
Carsons 12 Hour Brown Bullhead Inedible 45 66 106 
Carsons 10ay Brown Bullhead Inedible 47 56 115 
Carsons 30ay Brown Bullhead Inedible 41 105 154 
Carsons 1 Week Brown Bullhead Inedible 66 315 965 
Carsons 2 Week Brown Bullhead Inedible NQ 90 303 
Carsons 3 Week Brown Bullhead Inedible NQ 466 241 
Carsons 4 Week Brown Bullhead Inedible NQ NQ 40 

Carman Pre Brown Bullhead Edible NO NO NO 
Carman 1 Week Brown Bullhead Edible NO NO NO 

Carman 4 Week Brown Bullhead Edible NO NO NO 

Carman Pre Brown Bullhead Inedible NO ND ND 
Carman 1 Week Brown Bullhead Inedible ND NO NO 

Carman 4 Week Brown Bullhead Inedible ND ND NO 
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PLOT PERIOD Matrix 
,_y_" __ '¥~~'~",~_'¥ ____ '~_~'m __ ~_,~~ 

Phelps Pre Sucker 
Phelps 1 Hour Sucker 
Phelps 3 Hour Sucker 
Phelps 6 Hour Sucker 
Phelps 12 Hour Sucker 
Phelps 1 Day Sucker 
Phelps 3 Day Sucker 
Phelps 1 Week Sucker 
Phelps 2 Week Sucker 
Phelps 3 Week Sucker 
Phelps 4 Week Sucker 

Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 
Phelps 

Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 
Carsons 

Pre 
1 Hour 
3 Hour 
6 Hour 
12 Hour 
1 Day 
3 Day 
1 Week 
2 Week 
3 Week 
4 Week 

Pre 
1 Hour 
3 Hour 
6 Hour 
12 Hour 
1 Day 
3 Day 
1 Week 
2 Week 
3 Week 
4 Week 

Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 

Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 
Sucker 

Appendix A Summary of Average Residue Values for All Matrices 

Portion 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 

Inedible 
Inedible 
Inedible 
Inedible 
Inedible 
Inedible 
Inedible 
Inedible 
Inedible 
Inedible 
Inedible 

Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 
Edible 

__ I~~~opxr __ ~::r~~_I_MP 
ND ND ND 
12 
19 
24 
26 
51 
40 
20 

ND 
ND 
ND 

ND 
138 
105 
140 
120 
202 
182 
42 

ND 
ND 
NO 

ND 
21 
41 
41 
53 
61 
43 
43 
12 

NO 
ND 

12 
NO 
NO 

8 
35 
25 
20 

NO 
NO 
NO 

ND 
NO 
20 

148 
352 
232 

83 
29 

NO 
NO 

ND ND 
ND ND 
ND 17 
NO 58 
NO 488 
50 657 
86 1172 
42 175 

ND 96 
ND 69 
ND 26 

ND ND 
NO ND 
NO NO 

7 58 
19 261 
20 423 
21 446 
16 175 

NO 125 
NO 44 
10 46 
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"~----~-----" 
PLOT PERIOD Matrix Portion .Tri~lop~r ..... TCP TMP 
-~---,~-".,- ----.~ --~-,-.",,~~, ~--~-"'-~~"-'-"" '~'~~--'-"-' ----

Carsons Pre Sucker Inedible 0 0 0 
Carsons 1 Hour Sucker Inedible 146 ND 0 
Carsons 3 Hour Sucker Inedible 172 NQ 19 
Carsons 6 Hour Sucker Inedible 184 NQ 124 
Carsons 12 Hour Sucker Inedible 210 31 430 
Carsons 1 Day Sucker Inedible 225 50 761 
Carsons 3 Day Sucker Inedible 201 75 1764 
Carsons 1 Week Sucker Inedible 181 86 1113 
Carsons 2 Week Sucker Inedible 80 31 217 
Carsons 3 Week Sucker Inedible 45 48 89 
Carsons 4 Week Sucker Inedible 16 57 93 

Carman Pre Sucker Edible ND NQ ND 
Carman 1 Week Sucker Edible ND NQ NQ 
Carman 4 Week Sucker Edible ND ND ND 

Carman Pre Sucker Inedible ND ND ND 
Carman 1 Week Sucker Inedible ND ND ND 
Carman 4 Week Sucker Inedible ND ND ND 

Phelps Pre Clam Edible ND ND ND 
Phelps 1 Hour Clam Edible NQ ND ND 
Phelps 3 Hour Clam Edible 95 NQ NQ 
Phelps 6 Hour Clam Edible 126 6 NQ 
Phelps 12 Hour Clam Edible 130 13 14 
Phelps 1 Day Clam Edible 147 12 52 
Phelps 3 Day Clam Edible 132 12 262 
Phelps 1 Week Clam Edible 40 NQ 50 
Phelps 2 Week Clam Edible NQ ND 17 
Phelps 3 Week Clam Edible NQ ND NQ 
Phelps 4 Week Clam Edible ND ND ND 
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---_. 
PLOT PERIOD Matrix Portion !!!~}9PX~_ TCP TMP 
_~~_.,,"_,_, "_" ___ • __ .,,~~_,, ________ ~ __ .~~~~ __ .~ ___ ~, "m"~_~~'_ .« ... -'-"'''-~-- "."¥_----

Carsons Pre Clam Edible ND ND ND 

Carsons 1 Hour Clam Edible 75 9 ND 

Carsons 3 Hour Clam Edible 134 19 NQ 

Carsons 6 Hour Clam Edible 158 13 18 
Carsons 12 Hour Clam Edible 154 11 36 
Carsons 1 Day Clam Edible 153 13 132 
Carsons 3 Day Clam Edible 164 15 344 
Carsons 1 Week Clam Edible 156 20 268 
Carsons 2 Week Clam Edible 55 8 113 
Carsons 3 Week Clam Edible 64 8 52 
Carsons 4 Week Clam Edible 32 20 18 

Carman Pre Clam Edible ND ND ND 

Carman 1 Week Clam Edible ND ND ND 

Carman 4 Week Clam Edible ND ND ND 

Phelps Pre Crayfish Edible ND ND ND 

Phelps 1 Hour Crayfish Edible NQ ND ND 

Phelps 3 Hour Crayfish Edible 42 NQ ND 

Phelps 6 Hour Crayfish Edible 41 NQ NQ 

Phelps 12 Hour Crayfish Edible 90 7 NQ 

Phelps 1 Day Crayfish Edible 178 11 42 
Phelps 3 Day Crayfish Edible 162 29 118 
Phelps 1 Week Crayfish Edible 85 30 57 
Phelps 2 Week Crayfish Edible 19 NQ NQ 

Phelps 3 Week Crayfish Edible 16 NQ ND 

Phelps 4 Week Crayfish Edible NQ ND ND 

Phelps Pre Crayfish Inedible ND ND ND 

Phelps 1 Hour Crayfish Inedible 106 NQ ND 

Phelps 3 Hour Crayfish Inedible 260 23 ND 

Phelps 6 Hour Crayfish Inedible 244 44 NQ 

Phelps 12 Hour Crayfish Inedible 348 58 6 
Phelps 1 Day Crayfish Inedible 503 98 70 
Phelps 3 Day Crayfish Inedible 537 161 185 
Phelps 1 Week Crayfish Inedible 347 212 100 
Phelps 2 Week Crayfish Inedible 193 68 6 
Phelps 3 Week Crayfish Inedible 102 45 NQ 

Phelps 4 Week Crayfish Inedible 95 25 ND 
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'~_~_~~ ___ ~'_'_'-"-"A~""'_~'_~~'''''''' ____ ''' __ ~''_~_= ___ ''-'-"",,~~'~_~ _____ """"'"_" 
PLOT PERIOD Matrix Portion Triclopx! TCP TMP 

Carsons Pre Crayfish Edible ND ND ND 
Carsons 1 Hour Crayfish Edible 68 NO ND 
Carsons 3 Hour Crayfish Edible 32 ND ND 
Carsons 6 Hour Crayfish Edible 73 NO 12 
Carsons 12 Hour Crayfish Edible 52 8 49 
Carsons 1 Day Crayfish Edible 107 14 83 
Carsons 3 Day Crayfish Edible 178 31 243 
Carsons 1 Week Crayfish Edible 156 37 206 
Carsons 2 Week Crayfish Edible 52 13 49 
Carsons 3 Week Crayfish Edible 58 13 33 
Carsons 4 Week Crayfish Edible NO 8 NO 

Carsons Pre Crayfish Inedible 29 14 10 
Carsons 1 Hour Crayfish Inedible 334 16 0 
Carsons 3 Hour Crayfish Inedible 236 42 0 
Carsons 6 Hour Crayfish Inedible 297 51 21 
Carsons 12 Hour Crayfish Inedible 293 54 50 
Carsons 1 Day Crayfish Inedible 435 95 157 
Carsons 3 Day Crayfish Inedible 493 184 267 
Carsons 1 Week Crayfish Inedible 687 231 322 
Carsons 2 Week Crayfish Inedible 280 122 36 
Carsons 3 Week Crayfish Inedible 311 77 19 
Carsons 4 Week Crayfish Inedible 98 85 NO 

Carman Pre Crayfish Edible ND ND ND 
Carman 1 Week Crayfish Edible ND ND ND 
Carman 4 Week Crayfish Edible ND ND ND 

Carman Pre Crayfish Inedible ND 29 ND 
Carman 1 Week Crayfish Inedible ND NO ND 
Carman 4 Week Inedible ND ND ND 
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'<"~n ____ """'~~_""''-~''''''''''''''',""","", ,-,--~ 

Plot Period Station Triclopyr TCPng/g Distance from Plot 

Phelps 1 Hour 6 NQ ND 100m 

Phelps 3 Hour 6 033 ND 100 m 

Phelps 6 Hour 6 26,82 OJ2 100 m 

Phelps 12 Hour 6 240.12 NQ 100 m 

Phelps 1 Day 6 166.95 0.70 100m 

Phelps 2 Day 6 121.23 0.30 100m 

Phelps 3 Day 6 77.53 0.13 100 m 

Phelps 5 Day 6 179.11 0.53 100m 

Phelps 1 Week 6 95.96 0.19 100m 

Phelps 2 Week 6 36.55 0.17 100 m 

Phelps 3 Week 6 16.76 NQ 100m 

Phelps 4 Week 6 8.08 NQ 100 m 

Phelps 6 Week 6 2.32 ND 100m 

Phelps 1 Hour 7 NQ ND 100m 

Phelps 3 Hour 7 ND ND 100m 

Phelps 6 Hour 7 7.74 ND 100m 

Phelps 12 Hour 7 2.37 ND 100 m 

Phelps 1 Day 7 16.87 NQ 100m 

Phelps 2 Day 7 17.53 NQ 100m 

Phelps 3 Day 7 41.26 0.11 100m 

Phelps 5 Day 7 61.46 0.12 100m 

Phelps 1 Week 7 52.42 0.24 100m 

Phelps 2 Week 7 33,85 0.12 100m 

Phelps 3 Week 7 14.29 NQ 100m 

Phelps 4 Week 7 9.33 NQ 100m 

Phelps 6 Week 7 2.28 NQ 100m 
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.,...,.,."'''-'_ ,_~'>o.""_#~~_''''''''''~_~''''''''_ -----~---~~-~-=-------->~~-

Plot Period Station Triclopyr TCPnglg Distance from Plot 

Phelps 1 Hour 8 ND ND 100m 

Phelps 3 Hour 8 ND ND 100 m 

Phelps 6 Hour 8 ND ND 100m 

Phelps 12 Hour 8 NO ND 100m 

Phelps 1 Day 8 2.92 ND 100m 

Phelps 2 Day 8 51.39 0.19 100 m 

Phelps 3 Day 8 65.21 0.16 100 m 

Phelps 5 Day 8 52.67 0.11 100m 

Phelps 1 Week 8 130.87 0.63 100m 

Phelps 2 Week 8 24.90 NO 100m 

Phelps 3 Week 8 19.02 NO 100m 

Phelps 4 Week 8 9.00 NO 100m 

Phelps 6 Week 8 1.99 ND 100m 

Phelps 3 Hour 9 ND ND 400m 

Phelps 6 Hour 9 ND ND 400m 

Phelps 12 Hour 9 0.61 ND 400 m 

Phelps 1 Day 9 6.99 NO 400 m 

Phelps 2 Day 9 0.86 0.01 400m 

Phelps 3 Day 9 8.71 ND 400m 

Phelps 5 Day 9 26.10 ND 400m 

Phelps 1 Week 9 48.23 0.29 400 m 

Phelps 2 Week 9 24.77 NO 400m 

Phelps 3 Week 9 11.20 NO 400m 

Phelps 4 Week 9 8.90 0.11 400m 

Phelps 6 Week 9 2.25 NO 400m 
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Plot Period Station Triclopyr TCP nglg Distance from Plot 

Phelps 3 Hour 10 ND ND 800 m 

Phelps 6 Hour 10 ND ND 800m 

Phelps 12 Hour 10 0.39 ND 800 m 

Phelps 1 Day 10 NQ ND 800 m 

Phelps 2 Day 10 NQ ND 800 m 

Phelps 3 Day 10 0.89 ND 800m 

Phelps 5 Day 10 12.08 ND 800m 

Phelps 1 Week 10 30.03 0.20 800m 

Phelps 2 Week 10 15.56 0.05 800m 

Phelps 3 Week 10 11.61 0.09 800m 

Phelps 4 Week 10 7.15 NQ 800m 

Phelps 6 Week 10 2.26 ND 800m 

Phelps 3 Hour 11 ND ND 1600 m 

Phelps 6 Hour 11 ND ND 1600m 

Phelps 12 Hour 11 ND ND 1600 m 

Phelps 1 Day 11 ND ND 1600 m 

Phelps 2 Day 11 ND ND 1600 m 

Phelps 3 Day 11 NQ ND 1600 m 

Phelps 5 Day 11 12.49 ND 1600 m 

Phelps 1 Week 11 7.56 0.12 1600 m 

Phelps 2 Week 11 13.78 NQ 1600 m 

Phelps 3 Week 11 5.82 NQ 1600 m 

Phelps 4 Week 11 5.45 NQ 1600m 

Phelps 6 Week 11 1.76 ND 1600m 

Phelps 6 Hour 12 361.87 1.91 100m 

Phelps 12 Hour 12 583.24 2.83 100m 

Phelps 1 Day 12 557.57 2.46 100m 

Phelps 2 Day 12 692.28 2.57 100m 

Phelps 3 Day 12 599.67 2.09 100m 

Phelps 5 Day 12 751.28 3.48 100m 

Phelps 1 Week 12 43.98 0.32 100m 

Phelps 2 Week 12 47.45 0.51 100m 

Phelps 3 Week 12 15.03 0.12 100m 

Phelps 4 Week 12 6.13 0.12 100 m 

Phelps 6 Week 12 2.58 NQ 100m 
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Plot Period Station Triclopyr TCP nglg Distance from Plot 

Phelps 6 Hour 13 NO NO est. 400 m 

Phelps 12 Hour 13 26.33 0.16 est. 400 m 

Phelps 1 Day 13 13.56 NO est. 400 m 

Phelps 2 Day 13 93.13 0.25 est. 400 m 

Phelps 3 Day 13 36.90 0.22 est. 400 m 

Phelps 5 Day 13 44.00 0.07 est. 400 m 

Phelps 1 Week 13 3.62 0.03 est. 400 m 

Phelps 2 Week 13 18.39 0.13 est. 400 m 

Phelps 3 Week 13 7.48 NO est. 400 m 

Phelps 4 Week 13 4.81 NO est. 400 m 

Phelps 6 Week 13 2.56 NO est. 400 m 

Phelps 12 Hour 14 NO NO est. 600 m 

Phelps 1 Day 14 NO NO est. 600 m 

Phelps 2 Day 14 0.65 NO est. 600 m 

Phelps 3 Day 14 NO NO est. 600 m 

Phelps 5 Day 14 0.55 NO est. 600 m 

Phelps 1 Week 14 0.39 NO est. 600 m 

Phelps 2 Week 14 0.79 NO est. 600 m 

Phelps 3 Week 14 1.78 NO est. 600 m 

Phelps 4 Week 14 0.99 NO est. 600 m 

Phelps 6 Week 14 0.62 NO est. 600 m 

Phelps 2 Week 15 2.66 NO est. 800 m 

Phelps 3 Week 15 2.05 NO est. 800 m 

Phelps 4 Week 15 2.46 NO est. 800 m 

Phelps 6 Week 15 1.27 NO est. 800 m 
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Plot Period Station Triclopyr TCP nglg Distance from Plot 

Carsons 1 Hour 6 ND NQ 100m 

Carsons 3 Hour 6 ND ND 100m 

Carsons 6 Hour 6 NQ ND 100 m 

Carsons 12 Hour 6 291.24 2.49 100m 

Carsons 1 Day 6 147.11 0.53 100m 

Carsons 2 Day 6 150.46 0.58 100 m 

Carsons 3 Day 6 147.97 0.74 100m 

Carsons 5 Day 6 44.79 0.22 100m 

Carsons 1 Week 6 121.49 0.83 100m 

Carsons 2 Week 6 21.05 0.40 100m 

Carsons 3 Week 6 42.08 0.39 100m 

Carsons 4 Week 6 17.34 0.19 100m 

Carsons 6 Week 6 5.89 0.13 100m 

Carsons 3 Hour 7 ND ND 400m 

Carsons 6 Hour 7 ND ND 400m 

Carsons 12 Hour 7 31.12 0.18 400m 

Carsons 1 Day 7 10.50 NQ 400m 

Carsons 2 Day 7 31.66 NQ 400 m 

Carsons 3 Day 7 20.88 0.13 400 m 

Carsons 5 Day 7 20.02 NQ 400m 

Carsons 1 Week 7 57.55 0.37 400m 

Carsons 2 Week 7 6.76 0.22 400m 

Carsons 3 Week 7 18.22 NQ 400m 

Carsons 4 Week 7 13.70 NQ 400m 

Carsons 6 Week 7 0.65 NQ 400m 
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Plot Period Station Triclopyr TCPng/g Distance from Plot 

Carsons 3 Hour 8 ND ND 800 m 

Carsons 6 Hour 8 NO ND 800 m 

Carsons 12 Hour 8 ND ND 800 m 

Carsons 1 Day 8 0.69 ND 800 m 

Carsons 2 Day 8 0.79 ND 800 m 

Carsons 3 Day 8 6.82 ND 800m 

Carsons 5 Day 8 17.82 NO 800m 

Carsons 1 Week 8 17.27 0.13 800m 

Carsons 2 Week 8 17.59 NO 800 m 

Carsons 3 Week 8 13.88 NO 800m 

Carsons 4 Week 8 9.12 NO 800m 

Carsons 6 Week 8 5.01 ND 800m 

Carsons 3 Hour 9 ND ND 1600 m 

Carsons 6 Hour 9 ND ND 1600 m 

Carsons 12 Hour 9 ND ND 1600m 

Carsons 1 Day 9 ND ND 1600 m 

Carsons 2 Day 9 ND ND 1600 m 

Carsons 3 Day 9 ND ND 1600 m 

Carsons 5 Day 9 0.27 ND 1600 m 

Carsons 2 Week 9 9.37 NO 1600 m 

Carsons 3 Week 9 3.72 ND 1600 m 

Carsons 4 Week 9 1.54 ND 1600 m 

Carsons 6 Week 9 5.11 NO 1600 m 

Appendix 8 Summary of Average Off,Plot Water Residue Values 87 



REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

Publlr. reporting burden for thIs collectIon of information IS estimated to average 1 hour per response, including the time for reVIewing Instructions, searching existing data sources, gathenng 
and maintaining the data needed, and completing and revieWing the collection of information. Send comments regarding this burden estimate or any other aspect of thIs collection of 
Information, including suggestions for redUCing this burden, to Washington Headquarters Services, DIrectorate for Information OperatIons and Reports, 1215 Jefferson Davis Highway, 
Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. 

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED 

May 1998 Final report 

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS 

Aquatic Dissipation of the Herbicide Triclopyr in Lake Minnetonka, Minnesota 

6. AUTHOR(S) 

David G. Petty, Kurt D. Getsinger, John D. Madsen, John G. Skogerboe, 
William T. Haller, Alison M. Fox, Bruce A. Houtman 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION 

See reverse. REPORT NUMBER 

Technical Report A-98-1 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING 

U.S. Army Corps of Engineers AGENCY REPORT NUMBER 

Washington, DC 20314-1000 

11. SUPPLEMENTARY NOTES 

Available from National Technical Information Service, 5285 Port Royal Road, Springfield, V A 22161. 

12a. DISTRIBunON/AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE 

Approved for public release; distribution is unlimited. 

13. ABSTRACT (Maximum 200 words) 

The aquatic fate of the triethylamine (TEA) salt formulation of tricIopyr (3,5,6-trichloro-2-pyridinyloxyacetic acid) 
was studied in Lake Minnetonka, Minnesota. This study determined dissipation rates of tricIopyr and metabolites, TCP 
(3,5,6-trichloropyridinol) and TMP (3,5,6-trichloro-2-methoxypyridine) in water, sediment, finfish, and shellfish. 

Two plots containing Eurasian watermilfoil-dominated plant communities were treated at 2.5 mglL triclopyr. The 
dye rhodamine was applied with tricIopyr to provide water-exchange information during the study. 

Water and sediment residue samples were collected from within and outside of plots. All nontarget animals were 
caged in the center of each plot. Water and sediment samples were collected through 6 weeks posttreatment, while non-
target organisms were collected through 4 weeks posttreatment. 

TricIopyr and TCP dissipation half-lives in water were 3.7 to 4.7 days and 4.2 to 7.9 days, respectively. Small 
amounts of TMP «5 nglml) were measured in the water in treated plots. Triclopyr sediment values were 257 to 
335 nglg (mean half-life = 5.4 days). TCP sediment levels were 27 to 65 nglg (mean half-life = 11.0 days). TMP was 
found in sediment at trace levels. An untreated reference plot tested ND for tricIopyr, TCP, and TMP in water and 
sediment. 

14. SUBJECT TERMS 

Aquatic plant control Garlon 3A 
Aquatic herbicide Myriophyllum spicatum 
Eurasian watermilfoil 

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 
OF REPORT OF THIS PAGE 

UNCLASSIFIED UNCLASSIFIED 

NSN 7540·01·280-5500 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

J.Continued) 
15. NUMBER OF PAGES 

129 

16. PRICE CODE 

20. LIMITATION OF ABSTRACT 

Standard Form 298 (Rev. 2-89) 
Prescribed by ANSJ Std. Z39·18 
298-102 






