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Table IV-8:  Eagle Creek Subwatersheds – Impervious Surface Analysis 
  Impervious Pervious 
Subwatershed (mi2) % (mi2) % 
Eagle Creek Dixon Branch 0.6 3.4% 16.0 96.1% 
Eagle Creek-Finley Creek  0.6 5.4% 10.0 94.2% 
Eagle Creek -Kreager Ditch 0.3 2.7% 11.9 96.7% 
Little Eagle Branch-Headwaters 1.1 6.8% 14.7 92.9% 
Mounts Run- Neese Ditch 0.2 1.3% 15.9 98.5% 
Little Eagle Branch- Woodruff 1.7 12.5% 12.0 87.0% 
Eagle Creek- Jackson Run 2.4 12.7% 16.4 86.6% 
Fishback Creek (Eagle Creek Reservoir) 2.1 10.0% 18.9 89.2% 
Eagle Creek- Long Branch/Irishman Run 5.2 27.3% 13.4 70.2% 
Eagle Creek Reservoir-School Branch 3.0 14.9% 14.7 73.3% 
Total Eagle Creek Watershed 17.2 10.5% 143.8 87.5% 
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igure IV-7:  Eagle Creek Watershed – Impervious Surfaces F

 

 46



2005 EAGLE CREEK WATERSHED PLAN 
An Integrated Approach to Improved Water Quality 

Recr

W
us
ag
li
C

T
su
su ers can access this area of the stream via under 
bridge put-ins or Eagle Creek Park. 
 
T

eation Areas 

hile the streams in Eagle Creek Watershed and Eagle Creek Reservoir are designated for 
e for Full Body Contact Recreation, much of the upstream reaches are bordered by 
ricultural land, making access to the streams limited.  Public Access to Eagle Creek is 

mited to a few parks:  Eagle Creek Park (Indianapolis), Starkey Nature Park (Zionsville), 
reekside Nature Park (Zionsville), and Lions Park (Zionsville) (Table IV-9). 

he main trunk of Eagle Creek in the Long Branch & Irishman Run subwatersheds are 
fficiently deep to allow for shallow drafting, low horsepower or paddle driven water craft 
ch as jon boats, kayaks and canoes.  Boat

able IV-9:  Recreational Areas in Eagle Creek Watershed 
Park City Size Amenities 
Eagle Creek Park Indianapolis 3,900 acres Bait shop, Sailboat Marina, 

Outdoor Theater, Concession 
Stands, Fishing Areas, Fitness 
Course, Nature Center, Retreat 
Centers, Picnicking, Boat Ramps 
and Slips, Swim Beach,, Boat 
Rentals, Cross-Country Ski Paths, 
Marsh & Bird Sanctuary, 
Pistol/Archery Range, Woodland 
Wildlife Preserve 

S

C
L ds, 

    

tarkey Nature Park Zionsville 77 acres Hiking Trails, Nature Study, 
Picnicking, Access to Stream 

reekside Nature Park Zionsville 18 acres Hiking Trails, Access to Stream 
ions Park Zionsville 18 acres Baseball and Softball Diamon

Sand Volleyball, Picnicking 

 
Farming Practices 

Corn and soybeans are the predominant crops in Boone, Hamilton, and Hendricks 
Counties, the three agricultural counties in which Eagle Creek Watershed lies (Figure 
III-17).  (The area of Marion County in which Eagle Creek Watershed lies does not have 
a significant amount of agriculture).  In 2000, approximately 53,900 acres of land in 
Eagle Creek Watershed were used for agriculture (Tedesco et al., 2003).  In 2004, 
221,014 acres in Boone County, 106,430 acres in Hamilton County, and 114,085 acres in 
Hendricks County were used for the production of corn and soybean (Table IV-10). 
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Tillage Practices 
Tillage practices can affect water quality by i nc th n sed nt that is 
ero and transp rted to streams, lakes, and reservoirs.  Agricultural 
ch  as nutrients and pesticides,  oft ran
sediments, which can increase concentrations of these contaminants in surface water.  
Soil erosion and runoff are considered (by volume) the greatest surface water 
contaminant in Indiana watersheds (Evans et al., 2000).  No-till, a conservation-tillage 
system, which leaves more than 30% crop ue ve e ds, th  
effective soil conservation practice for reducing soil erosion and improving water quality. 
Le % crop in s rat ate s in  am t 
of soil lost to agricu ral runo
an ed as g p ce ssa r ing ricu l 
run ter quality (Evans et al., 2000) however, no-till practices can 
res of a r icals. 
 
 
Table IV-10:  Corn and Soybean Acreage and Tillage Practices 

nflue ing e amou t of ime
ded from fields 

emicals, such
o

are en t sported along with eroded 

resid  co r on th  fiel is e most

aving more than 30  cover 
ff. As such, conservation tillage

crease infilt ion r s, thu
6 along with filter strips 

reduc g the oun
ltu

d buffers is recogniz a mana ement racti nece ry fo reduc  ag ltura
off and improving wa
ult in an increased use gricultu al chem

    Corn
    T M h Total Acres No Till ulc ill Conventional 

(acres) (acres) % (acres) % (acres) % Year County 
2004 Boone 114,543 12  9  

9,0 1 1 2 4  
48,372 12,093 25 7,25 15 29,0
68,6 2 4 5  3  

25 13,867 28% 15,848 32% 19,810 40%
      

8,018 7% 11% 82%,600 3,925
2003 Hamilton 5
2004 Hamilton 

58 1,221 9%
%

4% 
%

,362 
6 

5,475
23 

77%
60%

2003 Hendricks 79 9,532 3% ,494 8% 3,653 49%
2004 Hendricks 49,5

   
  Soybean  
  Total Acres No-Till Mulch Till Conventional 

ty (acres) (acres) % (acres) % (acres) % 
  

Year Coun
2004 Boone 106,471 70,271 66% 19,165 18% 17,035 16%

003 Hamilton 55,161 38,613 70% 3,861 7% 12,687 23%2

2
2

2004 Hamilton 58,058 42,963 74% 10,450 18% 4,645 8% 
003 Hendricks 57,736 42,147 73% 7,506 13% 8,083 14%
004 Hendricks 64,560 49,711 77% 14,203 22% 646 1% 

 
 

                                                 
6 Any tillage system leaving at least 30% of the crop residue cover on the soil surface after planting. 
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No-till:  Any direct seeding sy g
minimal soil disturbance. 
Mulch Till:  Any stem

Conventio

stem includin  strip preparation with 

 tillage sy  leaving greater than 30% of the crop 
residue cover after planting, excluding 

nal:  Any tillage 
cover after planting. 

system
no-till. 

 leaving less than 30% crop residue 



2005 EAGLE CREEK WATERSHED PLAN 
An Integrated Approach to Improved Water Quality 

 50

Indiana’s Division of Soil C
practices in the counties in which Eagle Creek Watershed lies are dominated by 
c ent tillage, le soybean crop tillage practices are dom
practices (T
 
F re ost heavily fertilized of soybean and corn crops (see 
following section on Agricultural Chemicals) and that corn is most often farmed using 

n i e  suggests that corn field run-of  a
’ e

 

Agricultura icals 
Agricultura e lizers, s e e  in crop 
production in Indiana.  Soil erosion, runoff, a  
a source of ntamin  in Indiana watersheds; therefore, a ma lant 

rbicides, and pesticid
nd grou  water is from chemical applications to row crops. 

As infor n   l
Watershed, usage was estim s nted of each crop within Eagle 
Creek W percentages of soybean and corn acres.  
The state total acreage of soybean and corn fields was added to obtain the Total 
Agricultural Acreage.  (Other crops such as wheat, hay, and oats were not included in 
th al  visu s sments of the Eagle Creek Subw ey 
a e e e gricultural 
Acreage to determine  percentage of agricultural land used for production 
a he same calculat pleted for corn.  These calculation  an 
estimated annual state agricultural land-use average of 48% soybean and 52% corn 
product These percentages were applied to the acreage of agricultural land 
delineated in 2002-2003 land cover assessment for each Eagl re atershed to 
estimate acres of soybean and corn ent of the 
subwatersheds verifies that agricultural land is approximately 50% soybean fields and 
50% corn f ate the amount of agricultural chem
Creek Basin, the total mass of chemicals applied in the state was divided by the total 
acreage of crop (soybean or corn) to determine an rage statewid tion rate 
(lbs/acre-year or ton/acre-year  Mass of applied chem
2002 Chemical Usage Reports.  T r was then applied to the Eagle Creek 
Subwatersheds to estimate m tural fields 
in Eagle Creek W tershed (Tab
 
Of the crops to which fertilize ost is 
applied to corn—it receive
phosphorus.  One percent of the nitrogen and 13
soybeans.  Application m
depending on the weather, soil fertility, tilla
goals, and farm prefere t- gen, and 

onservation 2003 and 2004 data show that corn field tillage 

onv
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urea in so  ar ost widely used nitrogen-based fertilizers for corn 
(S oe  a the 1
are applied in Indiana to corn per y 2).  
T ini atment nhydrous ammonia applied 1 to 2 weeks before planting or 
liquid nitrogen or urea applied at planting.  After corn is about 1 foot tall (usually early 
to ent is applied.  Some farmers also apply nitrogen-

rs afte st, especially if they plan to grow winter wheat.  As 
s reatest 

d in s  and corn production (Dixon Branch, Mounts Run-Neese 
Ditch, and Fishback Creek) consistently show the highest estimated fertilizer 
application (Table IV-11– shaded rows). 
 
Herbicid  to t e se in 
In na reasonable to believe that, this is also tru le 
Creek Basin.  Herbicides are applied in the spring during planting to virtually all corn 

ops.  In iana, herbicide with the highest statewide average application 
1  o e (1.58 lb/acre-year).  Corn 

c h the h est statewide average application e 
lb/acre-year), Dimethenamid (1.18 lb/acre-year), Metolachlor (1.66 
S-Metola or (1.23 lb/acre-year) (Table IV-12).  Because of increased -till 
far iana  sig fic
g o
prior to planting to kill a  pla c s  d er to 
about 25 cent of the corn crop and typically are not applied to  
Agricultural Statistics Service, 1998).  As estimated herbicide us
acreage, those subwatersheds with the greatest amount of land in soybean and corn 
p c a d
show the hig s stim rbicide application (Table IV-12 a

lid form
belen

tial tre

e the m
rs, 

is a

chn

he 

nd o 996).  Typically, two applications of nitrogen based fertilizer 
ear (Indiana Agricultural Statistics Service, 199

mid-June), a second, larger treatm
based 
estimated fertilizer us
amoun

fertilize

t of lan

r harv
age w

oybean

e
as based on acreage, tho e subwatersheds with the g

es applied
 and, therefore, it is 

 corn and soybeans domina e h rbicide and pesticide u
e for the Eag

are Atrazine (1.32 
lb/acre-year), and 

 use of no

uring the summ
 soybeans (National
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ded rows). 
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T  I timated er Application in Eagle Creek Subwat s able V-11: Es  2002 Fertiliz ershed
   Soybean Corn 
   N* P† Potash N* P† Potash

li on Rate 
(lbs/acre/yr)‡

  
2 52 111 147 71 125 

App cati

 
 

      
  

  
      

   Soybean Corn 
 Acres Planted° N* P† Potash N* P† Potash
Subwat d ershe Soybean Corn (tons) (tons) (tons) (tons) (tons) (tons)
Eagle Creek Dixon 
Branch 4,600 4,283 4.1 121 256 315 151 268 

Eagle Creek-
Creek  

F 6 172 82 146 

Eagle Creek -Kreager 
h 3,088 2,875 2.8 81 172 212 101 180 

le ranch- 7 205 253 121 215 

inley 2,504 2,332 2.2 6 139 

Ditc
Litt
Headwater

 Eagle B
s 3,698 3,443 3.3 9  

Mounts Run- Neese 
Ditch 4,497 4,187 4.0 118 250 308 148 262 

Little Eagle Branch- 2,455 2,286 2.2 64 136 168 81 143 

son 
Woodruff 
Eagle Creek-
Run 

 Jack 3,451 3,213 3.1 90 192 236 113 201 

Fishb  Creek (Eagle ack
Creek Reservoir) 4,170 3,882 3.7 109 232 286 137 243 

l ng 
un 1 90 

2, 1 1 187 89 159 

Total Applied in Eagle 
ek rshed  32,738 30,480 29.3 858 1,819 2,24 5 

Eag
Branch/Iri
Eagle Creek 
Scho

e Creek- Lo
shm

Re
ol Branch 

an R
servoir-

 1,550

724

 

 

1,

2,

443

536

 

 

1.

2.

4 

4 

4

7

86 106 51 

51 

Cre  Wate 3 1,075 1,90

* Nitrogen 
†  Phosphor
‡ Applicatio ate based n total mass applied in Indiana divided by total acres of land 

Indiana used for each crop (NASS USDA 2002 Chemical Usage Reports). 
° Acres Planted was estimated based on statewide averag

production.  In Indiana, annual averages show that 52% of farm
production while 48% is used for soybean
applied to the acreage of agricultural land delineat
assessment for each subwatershed to  each 
crop.  Visual assessment of the subwater
approxim tely 50% corn fields and 50% s
wheat, hay, and oats) were negligible.  

 

ous 
n r  o

in 
es for corn and soybean 

any acres were plan

land is used for corn 
 production.  These percentages were 

ate ho
ed in 2002-2003 land cover 

w m estim ted for
sheds verifies that 

oybean fields and that other crops (e.g., 
agricultural land is 

a
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Table IV-12: Estimated 2002 Herbicide Application in Eagle Creek Subwatersheds 
  Soybean 

  2,4-D Chlorimuron-
ethyl Fenoxaprop Fl -uazifop

P-butyl Fomesafen Glyphosate Glyphosate, 
diam. Salt 

Common Name(s)  
(Canopy, 
Classic, 

Authority) 
(Fusion) 

(
T
Fu

(Reflex, 

Typhoon) 

(Roundup, 
, 

e, 
o) 

own) 
Fusilade, 
yphoon, 

sion) 
Flextar, Protocol

Extrem
Bronc

(Touchd

Application rate (lbs/acre/yr)* 0.29 0.  14 0.04 0.31 22 90 
      

02 0. 1. 0.
  

  
2,4-D Chlorimuron-

ethyl Fenoxaprop Fluazifop-
P-butyl Fomesafen Glyphosate Glyphosate, 

diam. Salt 
Subwatershed (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
Eagle Creek Dixon Branch 1,348 79 650 206 1,428 5,590 4,142 
Eagle Creek-Finley Creek  734   11   3 255 

5   13   3 781 
8  16  1,  4 330 

43 354 2 777 3,04 2,
Eagle Creek -Kreager Ditch 90 53 437 8 958 3,75 2,
Little Eagle Branch-Headwaters 1,0 4 64 523 6 148 4,49 3,
Mounts Run- Neese Ditch 1,318 78 636 202 1,396 5,465 4,049 

0   11   4 211 
1  15  1,  4 107 

Little Eagle Branch- Woodruff 72 42 347 0 762 2,98 2,
Eagle Creek- Jackson Run 1,0 2 60 488 5 071 4,19 3,
Fishback Creek (Eagle Creek 
Reservoir) 1,222 72 590 187 1,294 5,067 3,754 

nch/Irishman 9 69 1 3 395 

8   12  8  0 453 

6 4 8 1, 8 10  4 77 
 

Eagle Creek- Long Bra
Run 
Eagle Creek Reservoir-School 

454 27 21 48 1,88 1,

Branch 
Total for Eagle Creek Watershed 

79 47 385 2 45 3,31 2,

9,59 56 4,62 46 ,1 06 39 78, 29,4
       

* Application rate based on total mass applied in Indiana divided by total acres of land in Indiana used for each crop (NASS USDA 2002 
Chemical Usage Reports).  These estimates show the amount of herbicide possibly applied if all farms used all herbicides at all times.  This is 
not the case:  each farm utilizes only one to a few chemicals for each crop.  Therefore, these estimates only give the possible amount of herbicide 
used in each watershed. 
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Table IV-12: Estimated 2002 Herbicide Application in Eagle Creek Subwatershed tinued) s (con
  Soybean 

  Imazaquin Imazethapyr Metribuzin Pendimethalin Sulfentra
zone Sulfosate 

 

Common Name(s) ( cor, 
 
y) 

(Scepter, Squadron, 
TriScept, Steel) 

(Pursuit, 
Lightnight, Steel, 
Extreme, Res.) 

(Canopy
Turbo, Sen

Aziom,
Boundar

, Prowl, Steel, 
Pursuit Plus, 
Squadron) 

(Authority
, Canopy, 
Gauntlet) 

(Touchdown) 
(2001 Data) 

 
Application rate (lbs/acre/yr)*   

  
0.07 0.06 0.16

   
0.90 0.10 1.58 

   

  
Imazaquin Imazethapyr Metribuzin Pendimethalin Sulfentra

zone Sulfosate  

Subwatershed (lbs) (lbs) (lbs) (lbs) (lbs) (lbs)  
Eagle Creek Dixon Branch 337 262 730 4,124 465 7,257  
Eagle Creek-Finley Creek    
Eagle Creek -Kreager Ditch   
Little Eagle Branch-Headwaters   

184 142 397
226 176 490
271 210 587

2,245 253 3,951 
2,769 312 4,872 
3,315 373 5,834 

Mounts Run- Neese Ditch 330 256 713 4,032 454 7,094  
2,201 248 3,874 
3,094 349 5,445 

Little Eagle Branch- Woodruff   
Eagle Creek- Jackson Run   

180 140 389
253 196 547

Fishback Creek (Eagle Creek 
Reservoir) 306 237 661 3,738 421 6,578  

1,389 156 2,445 

2,442 275 4,297 

29,351 3,306 51,647 
   

Eagle Creek- Long Branch/Irishman 
Run   

Eagle Creek Reservoir-School 
Branch   

Total for Eagle Creek Watershed   
   

114 88 246

200 155 432

2,399 1,863 5,193
  

* Application rate based on total mass ap Indiana us
Chemical Usage Reports).  These estim ied if all fa
not the case:  each farm utilizes only o hese estim e 
used in each watershed. 

 

plied in Indiana divided by total acres of land in 
ates show the amount of herbicide possibly appl

ne to a few chemicals for each crop.  Therefore, t

ed for each crop (NASS USDA 2002 
rms used all herbicides at all times.  This is 
ates only give the possible amount of herbicid
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002 Herbicide Application in Eagle Creek Subwatersheds (continued) Table IV-12: Estimated 2
  Corn 

 Acetamide Acetochlor Atrazine Clopyralid Dicamba Dicamba, 
Dimet. Salt Di d methenami

Common e(
 P
ss
tc

tr
p,
X

(B
o
e

O

(  
o ll)  Nam s) 

(

D
D

Axi
Epi
efi

om

om,
c, 
nte,
ain)

 

 
. 

(Har
S

To

ness
urpa
pNo

lus, 
, 
h) 

(A
Bice

azine, 
 Degree, 
tra) 

(Curtail, 
Stinger, 
Hornet) 

N
C

anvel, 
rth Star, 
lebrity, 
p Till) 

(Distinct, 
Range Star, 

Sterlin) Fr
Guardsman,
ntier, Op Ti

Applica
 

ti te ) 9 1.  
 

on ra  (lbs/acre/yr * 0.44 
 

0.1  
 

32 0.10 
  

0.12 0.10 
  

1.18

  
Acetamide Acetochlor Atrazine Clopyralid Dicamba Dicamba, 

Dimet. Salt Dimeth d enami

Subwatershed (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
Eagle Cre ixek D on Branch 1,903 807 5,640 419 529 416 5,036 
Eagle C
Eagle C
Little E

re in 9 3, 2,7  
re r  2 3, 3,3  
ag a aters 1,53 9 4, 4,0  

ek-F
ek -K
le Br

ley Creek  
eager Ditch
nch-Headw

1,03
1,27

6 43
8 54
0 64

 
 
 

071 228 
787 281 
534 337 

288 227 
355 280 
425 335 

42
81
49

Mounts R Neun- ese Ditch 1,861 789 5,514 410 517 407 4,9
g a uff 1,01 1 3, 2,6  

Eagle Creek- Jac 1,42 5 4, 39 3,7  

23 
88
79

Little Ea le Br nch- Woodr
kson Run 

6 43
8 60

 
 

011 224 
232 315 

282 222 
7 312 

Fishback k k Cree (Eagle Cree
Reservoir) 1,725 731 5,113 380 479 377 4,5

re o rishman 64 272 1, 17 1,6  

Eagle Creek Reser 1,127 478 3,340 31 2,9  

 Cre rshed 13,547 5,743 40,14 3,76 35,  
   

65 

97

82

842

Eagle C
Run 

Branch 
Total for E
 

ek- L

agle

ng Branch/I

voir-School 

ek Wate

1  

 

 

900 141 

 248 

1 2,984 
  

8 140 

3 247 

3 2,963 
  

* Application rate based on total mass applied in Indiana divided by cres or e  2002 
cal Usage R   These estimates show the amount of h  pos s use mes.  
 case:  each ilizes only one to a few chemicals for e .  T  onl unt of ide 
 each water

 total a
erbicide
ach crop

of land in Indiana used f
sibly applied if all farm
herefore, these estimates

ach crop (NASS USDA
d all herbicides at all ti
y give the possible amo

Chemi
not the
used in

eports).
 farm ut
shed. 

This is 
herbic
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Table IV-12: Estimated 2002 Herbicide Application in Eagle Creek Subwatersheds (continued) 
  Corn 

  
Flumetsulam Glyphosate Imazapyr Imazethapyr Is utoxafl ole Metolachlor Nicosulfuron 

C N Bic

A
ommon ame(s) 

(Broads
Accent 

Bice

trike, 
Gold, 
p) 

(Ro
Pro
Ex

Glyp

undup, 
tocol, 

treme, 
homax) 

(Lightning, 
Pursuit, 
Steel) 

(Pursuit, 
Lightning, 

Steel) 

(Bala
Epi

nce, 
c) 

(Dual, Dual II, 
ep, Turbo) 

( ccent Gold, 
Celebrity, 
Steadfast) 

A n    
    

pplicatio  rate (lbs/acre/yr)* 0.10 
 

0.68 0.00 
  

0.01 
 

0.06 1.66 0.02

  
Flumetsulam Glyphosate Imazapyr Imazethapyr Isoxaflutole Metolachlor Nicosulfuron 

Su hbwaters ed (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
Ea ek ngle Cre  Dixon Bra ch 412 2,895 16 32 256 7,112 79 
Ea ek ee 57   
Ea ek Di 94   
Li le a 32   

gle Cre
gle Cre
ttle Eag

-Finley Cr
 -Kreager 

 Branch-He

k  225
tch 277
dwaters 332

 1,
 1,
 2,

6 9 
4 11 
7 13 

17
21
26

 
 
 

14
17
20

0
2
6

3,872
4,775
5,717

43 
53 
64 

M u counts R n- Neese Dit h 403 2,830 16 31 250 6,952 78 
42 
60 

Li le o 54   
Ea ek Ru 17   

ttle Eag
gle Cre

 Branch- W
- Jackson 

odruff 220
n 309

 1,
 2,

5 8 
2 12 

17
24

 
 

13
19
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Table IV-12: Estimated 2002 Herbicide Application in Eagle Creek Subwatersheds (continued) 
  Corn 

  
Primisulfuron S-Metolachlor Chlorpyrifos Clyfluthrin Fipronil Teupirimphos Tefluthrin 
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Application rate (lbs/acre/yr)* 
 

0.02 1.23 
  

0.90 
 

0.00 0.13 0.11 
   

0.12 
 

  
Primisulfuron S-Metolachlor Chlorpyrifos Clyfluthrin Fipronil Teupirimphos Tefluthrin 

Subwatershed (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
Eagle Creek Dixon Branch 99 5,289 3,847 20 544 466 523 
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Eagle Creek -Kreager Ditch 
Little Eagle Branch-Headwaters
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Herbicides are the most commonly occurring agricultural pesticides in surface waters in 
the White River Basin (Crawford, 1995; Crawford, 1996).  Typically, 1 percent of the 
applied herbicide is washed into surface water (Crawford, 1995).  Most of this wash off 
usually occurs during the first rainfall after application.  The percentage of the 
herbicides applied that wash off increases as the time between pesticide application and 
the next rainfall decreases.  Concentrations of herbicides in streams are usually elevated 
for a several week to several month period from mid-May to early July (Crawford, 
1995).  Herbicides washed into Eagle Creek Reservoir can accumulate there because of 
the reservoir residence time (51 days) and the persistence of some chemicals.  For 
example, depending on temperature, pH, and organic matter content, Atrazine has a 
half-life of 64 days.  Given an increase in organic matter, degradation can be twice as 
fast; however, given a pH of 7-9 (typical of Eagle Creek Watershed Streams), 
degradation can be 2-3 times as slow.  In general, herbicide persistence is dependent on 
the degradation kinetics of the particular herbicide and the presence of bacteria capable 
of facilitating degradation. 
 

Tile
ality in diana is affected by tile drains.  Since the beginning of 

  in Indiana have been im  for farming 
gure IV-1).  Ne only 

a in trenches in fields beneath the plow zone.  
r ains short circuit the natural flow of water 
r in fields, draining excess soil moisture in the 

 groun ables, and transporting water 
 er and lo of tile-drain 

n r  expect th ly all poorly 
drained farmlands contain tile-drain systems (Schnoebelen et al., in press) which would 

 ershed.  As re a tr echanism 
that often bypas age can be particularly problematic to 

diately following appli of fertilizers 
or pesticides.  Ti  be a significan t and 

o

 Drains 
Water qu many parts of In
the 20th Century
by the installation of

many poorly drained soils
 tile-drain systems (Fi

proved
wer tile drains comm

consist of perfor ted, flexible tubes buried 
Older systems a e usually clay tile.  Tile dr
through soil by emoving standing water 
unsaturated zone, draining seasonally high d-water t
to nearby ditches or streams.  Information on the numb cation 
systems in India a is not available, but agricultu al experts at near

include much of the Eagle Creek Wat  tile drains a ansport m
ses riparian buffers, tile drain
ality if rainfall occurs immesurface-water qu cation 
le drains have been shown to
rt to streams in central Indiana (Fenelon, 1998; Fenelon and Moore, 

t pathway for nutrien
herbicide transp
1998). 

 58


