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Tile/P
T any 
o
other regulated drainage pipes.  Agricultural tiles have been common practice in the 
Midwest since the 19th century.  Their purpose is to drain excess surface water from 
farm fields to enhance crop production.  When managed properly, the agricultural tile 
drainage network can be a beneficial practice for environmental farm management.  
However, when improperly managed, tile outflow can carry contaminants and pollute 
nearby waterways.  Increased nitrogen, pesticides and pathogens have been found to 
move through tile drains impacting water quality. 
 
During the windshield survey, tiles were noted in all subwatersheds.  Eagle 
Creek/Dixon Branch, Fishback Creek, Mounts Run, and School Branch subwatersheds 
had pipes noted at 60% or more of the survey sites.  Eagle Creek/Finley Creek 
subwateshed had the least amount of pipes observed with only one site out of nine with 
a pipe in viewing range.  Figure V-10 shows the survey sites with pipes observed. 
 

ipe Discharge 
he presence of pipes was noted in all subwatersheds of Eagle Creek watershed.  M
f the pipes observed represent agricultural tiles, although a few are stormwater and 

 
Mounts Run – Pipe discharging into stream. 
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Figure V-10:  Visual Assessment – Location of Tile/Pipes Observed in Watershed 
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NPDES Point Source Data 

T
b
al
o
a 
m
d
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F
E of the fifteen permitted 
discharge pipes (outfalls).  Little Eagle Branch–Headwaters and Little Eagle Branch–
W
C
h
an
n
F
 
F
E
en ct.  Although Clark’s Pork Farm is shown to 
fall outside of the Eagle Creek Watershed boundary, it is important to note the location of 
th
w
w

 

he National Pollutant Discharge Elimination System (NPDES) Program was established 
y the Federal Water Pollution Control Act Amendments of 1972.  Under this program, 
l facilities that discharge pollutants from a point source into any US waterway must 
btain a permit.  The permit regulates the amount of allowable pollutants discharged from 
point source.  Point sources are specific locations of discharge such as pipes or man-
ade ditches and include “discharges from publicly owned treatment works (POTWs), 

ischarges from industrial facilities, and discharges associated with urban runoff” 
SEPA, www.epa.gov/npdes/pubs/101pape.pdf).  Concentrated animal feeding 

perations (CAFOs) are also considered a point source and require NPDES permits, 
though most other agricultural activities are non-point sources. 

ifteen NPDES permitted pipes are located within Eagle Creek Watershed (Table V-9).  
agle Creek–Long Branch/Irishman Run subwatershed has eight 

oodruff Branch subwatersheds each have two and Eagle Creek–Dixon Branch, Eagle 
reek–Jackson Run, and Fishback Creek (Eagle Creek Reservoir) subwatersheds each 
ave one permitted discharge pipe.  Table V-9 lists the NPDES pipe discharge sources 
d the type of discharge that is permitted with each pipe.  The permit number and outfall 

umber in Table V-9 for which GPS data are available correlate with the pipes mapped in 
igure V-11. 

our confined animal feeding operations (Figure V-12 and Table V-10) are located in 
agle Creek Watershed.  These operations are permitted through the NPDES program to 
sure they comply with the Clean Water A

is CAFO with respect to Eagle Creek Watershed because of it close proximity to the 
atershed and the possibility of the tile drainage system transporting water across 
atershed boundaries. 

 86



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

 
Table V-9:  NPDES Point Sources in Eagle Creek Watershed 

Permit 
Number  

Outfall 
Number Subwatershed Facility Name Waste Description 

INP000025 001A Eagle Creek – Dixon Branch le ScrBidd ew Products Co. Process Water 

IN0055280 001A Little Eagle Branch – Headwaters etownEagl  Treatment Plant Sanitary 

IN0109762 001A Little Eagle Branch – Headwaters etownEagl  Estates M.H.P. Sanitary 

ING340063 001A Little Eagle Branch – Woodruff Branch tville TerJolie minal - Country Mart Cooperative Stormwater Runoff 

ING340063 002A Little Eagle Branch – Woodruff Branch tville TerJolie minal - Country Mart Cooperative Stormwater Runoff 

IN0020796 001A Eagle Creek – Jackson Run estown M
tment Plan

Whit
Trea

unicipal STP Waste Water 
t Sanitary 

ING080130 001A Fishback Creek (Eagle Creek Reservoir) key's Gas t Stuc Station Groundwater Treatmen 

ING080225 001A Eagle Creek – Long Branch/Irishman Run ge Pantry nt Villa  471 Groundwater Treatme

IN0055760 001A Eagle Creek – Long Branch/Irishman Run  TownshiClay p Regional Waste District Sanitary 

IN0060054 001A Eagle Creek – Long Branch/Irishman Run  Chemic t DOW al Biological Lab Groundwater Treatmen 

IN0045209 001A Eagle Creek – Long Branch/Irishman Run Buckeye Term inals LLC Zionsville Other 

IN0045209 002A Eagle Creek – Long Branch/Irishman Run Buckeye Term inals LLC Zionsville Other 

IN0045209 003A Eagle Creek – Long Branch/Irishman Run Buckeye Term inals LLC Zionsville Other 

IN0043559 001A Eagle Creek – Long Branch/Irishman Run y Hills UtShad ility Company, Inc. Sanitary 

ING080082 001A Eagle Creek – Long Branch/Irishman Run ers Point t Trad #1 IDOT Garage Groundwater Treatmen

IN0061832 001A Eagle Creek Reservoir - School Branch s Group Lewi Wastewater Treatment Plant Sanitary 

IN0059544 001A Little Eagle Breek – Headwaters field MunWest icipal Wastewater Treatment Plant Sanitary 

IN0059544 001T Little Eagle Branch – Headwaters field MunWest icipal Wastewater Treatment Plant Sanitary 

IN0025569 001A Eagle Creek – Jackson Run  Ridge MPine obile Home Park Sanitary 

IN0036951 001A Eagle Creek – Long Branch/Irishman Run sville WaZion stewater Treatment Plant Sanitary 
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Figure V-11:  NPDES Point Sources in Eagle Creek Watershed
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Table V-10:  Confined Animal Feeding Operations in Eagle Creek Watershed 
Permit 
Type Subwatershed Facility Name 
CAFO Eagle Creek – Dixon Branch Double Bridge Farm 
CAFO Eagle Creek – Kreager Ditch Tom's Place - Primary 
CAFO Eagle Creek – Kreager Ditch Kouns Farms Incoroporated 
CAFO Fishback Creek (Eagle Creek Reservoir) Kaser Farm Partnership 

CAFO 
 Thompson Ditch 

(outside Eagle Creek Watershed) Clark's Pork Farm Number 1 
White Lick Creek - Wiley
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Figure V-12:  Confined Animal Feeding Operations in Eagle Creek Watershed 
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Septic Systems 

Unsewered communities are a possible source of human waste contamination into 
stream onia o ciated with 
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E. coli and 
ents, especially ammonia and ammon diana, 

c t a
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al., 19
 
As tic 
Watershed, the lo  and efficiency of se atershed 
health.  However, septic system location and f btain.  
Sources of infor a ften rm s or prior to 
building, a m are bedded rd  not easily 
a d or search
Watershed is on-going, prelim
within Eagle Creek W ajor urban 
a  (e.g.,  a Zionsville) rely on septic sy f
m rity of the homes within the Watershed in Marion county are sewered, and the 
majority of homes within the Watershed in Ham
Zionsville), and Hendricks county are on septic system
 
Previous data collected on septic systems in Ea piled by 
the Indiana Community Action Association (INCAA) and the Boone County Department 
of H

ewered Communities Report 
As unsewered communities presen to surface water quality, the Indiana State 
Department of Health and the Rural Community Assistance Program conduct regular 
surveys to identify communities n sistance with resolving outstanding sewage 
di
Community Survey Report.” 
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A list of unsewered communities in Eagle Creek Watershed are shown in Table V-11 
and Figure V-13. This is only a partial list of the number of unsewered homes in 
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s.  Contaminants such as E
aintained septic

. 

, se

coli, amm

ptic sy

, a
stem
 failures can release excess 

nd p
s can rem

hosphor
ove m

us are a
ost contam

sso
an waste.  While well-m

ters
sy

before the waste en
nutri
com

 the stream stem
ia compounds into surface waters.  In In
re somon

77

 ca

). 

uses of
s, system age, and lim
 septi  sys em failure 

ite
il wetness (seasonally high water table), 

tion field (Taylo

sep systems can be a source of contam

m

ination to the stream
ptic sys
unction inf

s in Eagle Creek 

 d

cation

ati

tem

at

s is im
o

 w

portant to W

ued
rm
ere

ation is dif
 is

fi
ur

cult to o
ing on re o  limited to pe its th

nd

 In

 th

di

es

an

e 
ed.  While work on developi

apo

per

atershed, m
lis

its 

nd 

of

o

ten

st of the 

 im in

es located outside of the m

 c
a

ou
p of septic system

nty

s

 r

tem

eco

es in each county that lie 

s 

s 

or 

th

wa

at 
s in Eagle Creek 

ste disposal: the 

are
cces

reas
ajo

se ng a m

ho
inary data show that, of the hom

m

ilton county, Boone county (outside of 
s. 

gle Creek Watershed were com

ealth. 

INCAA Uns
t a concern 

eeding as
sp

pr

osa

ox

l p

im

ro

ately 31 percent of Indiana househol

blems.  This information is published by the INCAA as the “Unsewered 

the Environm
ds

ent at IUPUI suggests that 
ptiap  are on se c systems (Lindsey, 2003). 

Th
in 
82,000 gallons of untreated wastewater is re
et a
se

 S
 ar

s

tat
e 

 in

e D
ina

 im

ep
de

pr

ma
d th

leased into the environm

o 

es 
t f

 failure stem
t a

tha
or 

llo

t 2
ev

w 

he 

., 2004). A comm
c s

sta

ys

te

tem

qua

on cause of septic system
oper

e o

 soils

 fa

: s

ilin

oil

g, 

s th

er

for

y 

 pr

fai

s
op

ling

 from
er dr

se
ent annually (L
 the placem

ain

pti

ag

c sy

e. 
l

pti a no



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

Watershed boundaries. Preliminary studies by the ECWA indicate that many other 
homes exist outside community boundaries that are also unsewered. The ECWA is 
currently mapping the location of all known unsewered homes and businesses in the 
watershed. 
 

e  U Com n s agle Creek Watershed by County 
 
Tabl V-11:  List of nsewered mu itie  in E

County Community* Subwatershed Residences Businesses 
Community 

Type 

Boone Eagl e
Krea D 16 1 Unincorporated e Cr

ger 
ek – 
itch Big Springs 

 s Eagl e
Krea D 10 0 Unincorporated e Cr

ger 
ek – 
itch Ros ton 

 Royalton 
Fishback Creek 

(Eagle Creek 
Re o

22 1 Unincorporated 
serv ir) 

      

Hamilton E t
Litt a

Br h
Hea t

48 4 Unincorporated 
le E
anc
dwa

gle 
 – 
ers 

agle own* 

 H n
Litt a

Br h
H t

57 4 Unincorporated 
le E
anc
dwa

gle 
 – 
ers ea

orto ville†

 t
L a

h
Wo B c

62 2 Unincorporated Jolie ville 
itt
Br

odr

le E
anc
uff 

gle 
 – 
ran h 

      

Hendricks None      
      
Marion None     

* On Jun 3, Eagleto s  ermit for a sanitary treatment plant.   
† W  j e  w r undaries, the extent of tile drainage 

co t l
H s wered community was not used in the 
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or
ire
er,
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Figure V-13:  Unsewered Homes in Eagle Creek Watershed 
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Boone County Department of Health Septic System Field Survey 
In 1999, the Boone County Health Department conducted a septic system field survey 
in response to concerns regarding the pathogen levels in Eagle Creek Watershed.  To 
determine how well septic systems were working, field surveys were taken in area of 
Boone County which overlaps Eagle Creek Watershed.  (Fifty percent of Eagle Creek 
Watershed lies within Boone County.)  The field surveys recorded the age, size of the 
system, and the type of soil in which each system is located.  Additionally, a total of 
324 houses were asked to complete informational questionnaire surveys while 
surveyors were on their property.  Homeowners either answered the questionnaires in 
an interview with the surveyor or were given the questionnaire to be answered and 
mailed in later.  Fifty-seven homeowners (17.5%) responded that their septic system 
had undergone some replacement or repair.  The questionnaire also revealed that some 
homeowners were not aware of the history of the septic system on their land before 
their ownership.  That many septic systems have failed shows that education on septic 
system maintenance is needed in the Watershed (Griggs, 1999). 
 
In terms of soil data, the field survey showed that soil type was integral to properly 
functioning septic systems.  In Eagle Creek Watershed, the three primary soil 
associations are Brookston-Crosby (55%), Miami-Crosby (35%), and Genesee-Shoals 
(10%) (Griggs, 1999).  Brookston-Crosby soil associations tend to have poor drainage 
and are, therefore, poor for septic systems.  Miami-Crosby is good for septic system use 
because they provide efficient drainage. Genesee-Shoals soils are problematic in that 
while they are well drained, they are floodplain soils which can drain very quickly into 
nearby surface water bodies.  As only 35% of the Watershed is Miami-Crosby, a soil 
type suitable for properly functioning septic systems, the remaining 65% of the 
Watershed is ill-suited for septic systems. 
 
In addition to field and informational surveys, water samples were taken to determine 
septic influence on stream bacteria loads.  Samples were taken once a week on 
Irishman’s Run Creek and Fishback Creek.  The study showed that E. coli 
concentrations increased at locations downstream of residential areas and then 
decreased as the stream flowed through agricultural lands.  This suggests that E. coli 
was entering the streams from residential areas and not agricultural areas (Griggs, 
1999).  However, these preliminary results require further study to confirm these 
findings.  The Central Indiana Water Resources Partnership is currently collecting data 
on the distribution of septic systems throughout the Eagle Creek Watershed to provide 
additional location information. 

 
Stream Order Classification 

Using the hierarchical classification developed by Horton (1945) as modified by Strahler 
(1952, 1964) (Figure V-14), all streams in Eagle Creek Watershed were categorized by 
stream order.  This allowed for the delineation of headwater streams which are defined as 
1st and 2nd order streams.  In Eagle Creek Watershed, stream classification and length 
measurement were done using a combination of high resolution maps and visual 
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assessments of stream locations (Table V-12).  This classification showed that more than 
80% of the stream miles in Eagle Creek Watershed can be designated headwater streams. 
 
In most watersheds, like Eagle Creek Watershed, headwater streams are the most 
abundant stream class in a watershed – in the Midwest most people live within 1 – 2 
miles of a headwater stream.  As these streams supply all downstream reaches, headwater 
streams are particularly important to watershed ecosystem health as their water quality 
affects downstream water quality.  Properly functioning headwater streams, particularly 
primary head water streams8, with adequate buffers are important in controlling 
downstream sediment, nutrient, and contaminant loads:  As these small streams have a 
close connection to groundwater, subsurface flows, and wetlands, a healthy headwater 
stream will also mitigate flooding by allowing water to be recharged into groundwater or 
be retained in wetlands.  In addition to contaminant and flood control, headwater streams 
play a crucial role in the ecological health of a watershed:  using the River Continuum 
Co 980), t ode area o  a healt y head ater stream is the site 
of transported nutrient inputs to a stream, a critical 
phosphorus, and nitrogen) to the upstream community as well as downstream 
communities which receive these nutrients from downstream transport.  Therefore, 
protecting these small 1st and 2nd order streams is critical to the overall water quality of 
the watershed. 
 

ncept (Vannote et al., 1 he wo d f h
source for nutrients (carbon, 

w

 
Figure V-14:  Hierarchical stream classification developed by Horton (1945) as modified by 
Strahler (1952, 1964). 

                                                 
8 Ohio EPA(2003) defines primary head water streams as ephemeral, intermittent, or perennial 

streams that have a watershed area generally less than one square mile. 
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Table V-12:  Stream Classification and Stream Length 
 Total 1st Order 2nd Order 3rd Order Trunk  Trunk Order* 
Subwatershed mi mi % mi % mi % mi %  
Eagle Creek - Dixon Branch 28.7 15.8 55% 8.3 29%   4.6 16% 3rd Order 
Eagle Creek - Finley Creek 15.2 15.2 100%        
Eagle Creek - Kreager Ditch 19.4 13.1 68%     6.3 32% 3rd Order 
Little Eagle Branch - Headwaters 20.6 13.4 65% 7.3 35%      
Mounts Run - Neese Ditch 36.2 26.5 73% 2.9 8% 6.9 19%    
Little Eagle Branch - Woodruff Branch 26.2 15.9 61% 2.8 11% 7.5 29%    
Eagle Creek - Jackson Run 30.9 19.5 63% 3.1 10%   8.3 27% 4th Order 
Fishback Creek (Eagle Creek Reservoir) 31.2 8.0 26% 23.2 74%      
Eagle creek - Long Branch/Irisman Run 22.1 12.1 55%     10.0 45% 4th Order 
Eagle Creek Reservoir - School Branch 12.1 12.1 100%        
Eagle Creek Watershed Total 242.7 151.5 62% 47.7 20% 14.4 6% 29.1 12%  

* Based on Horton (1945) as modified by Strahler (1952, 1964) hierarchical stream classification system. 
 


