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7.0 Water Quality Improvement Goals 

7.1 Water Quality Goals and Indicators 

The steering committee reviewed the stakeholder concerns, monitoring data, and potential causes 

and sources of pollution and developed a list of broad concerns for project goals.  Specific 

concerns were grouped together and outlined below: 

 

Broad Concerns for Project Goals   

1. Nutrients and E. coli Goals = Water Quality Concerns 

¶ Over application of fertilizers and animal waste, and limited use of variable rate 

technology. 

¶ Lack of cropland and tile inlet buffer areas, wetlands and riparian areas. 

¶ Discharges from on-site septic systems and municipal waste water treatment 
facilities. 

2. Sediment Goals = Erosion Concerns 

¶ Channelization, in-stream and stream bank erosion. 

¶ Lack of riparian areas, buffers and filter strips. 

¶ Low adoption of conservation tillage and tillage to edge of stream banks. 

¶ Construction site erosion. 

3. Habitat and Recreation Goals = Habitat Protection and Restoration Concerns 

¶ Loss of habitat and natural ecosystems (wetlands and riparian areas) resulting in 
impaired biotic communities. 

¶ Lack of green space and connecting trails for recreation. 
4. Flooding/Floodplain Goals = Flow Concerns  

¶ Log jams and in-stream obstructions due to unstable banks and downed trees. 

¶ Lack of upland areas for water storage. 

¶ Floodplain restoration needed to provide natural flood control benefits. 
5. Education/Outreach Goals = Lack of Knowledge Concerns 

¶ Competing land uses limit BMP implementation that could improve water quality. 

¶ Limited community involvement in environmental activities to benefit the health of the 

watershed. 

¶ Lack of appreciation for and understanding of environmental benefits versus financial 

benefits. 
 

The broad concerns were then refined into specific goal statements to address the water quality 

problems along with goal indicators to measure progress towards each goal.  Long-term, short-

term and scaled goals were developed based on the modeled results for load reductions and 

average target concentrations of the pollutants.  The goal statements were designed to have a 

realistic potential for reaching the target pollutant load or target concentration value with 

consideration given to the volume of practices that could reasonably be installed within given 

time periods of five and ten years. 

 

Education and outreach plays a critical role in changing attitudes and behavior of the 

stakeholders.  Social indicator surveys conducted throughout the planning process were also used 

to evaluate the awareness, and acceptance to practice adoption to meet the project goals. 
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Nutrients and E. coli Goal Statement 

Excess nutrients and E. coli impact our stream and river environments by causing increased plant 

and algal growth.  When these plants die and decompose, it depletes the dissolved oxygen in the 

water resulting in a decrease in aquatic and biotic communities.  Exceedances of the nitrate, 

phosphorus and E. coli allowable loads and target concentrations support the stakeholder 

concerns of excess nutrients and E.coli in the streams and river.  

 

Nitrate  Long-term Goal:  Reduce nitrate loading by 47% (from 97,573,441 lbs/yr to 

51,380,095 lbs/yr) and reduce average annual concentrations from 17.27 mg/L to 9.32 mg/L 

(46%) in the Upper Wabash River Phase 2 project area by the year 2035 to meet water quality 

targets. 

 

Nitrate Scaled Goals:  Reduce nitrate loading by 12% (11,708,813 lbs/yr); and reduce the 

average annual concentrations by 17% or 3.0 mg/L (from 17.27 mg/L to 14.27 mg/L) by 2020.  

Reduce nitrate loading and additional 15% (14,636,016 lbs/yr) for a total of 27%; and reduce 

average annual concentrations from 14.27 mg/L to 11.27 mg/L (3.0 mg/L, 17%) by 2025.  

Reduce nitrate loading by an additional 20% (19,514,688 lbs/yr) for the total of 47%; and reduce 

average annual concentrations from 11.27 mg/L to 9.27 mg/L (2.0 mg/L, 12%) by 2035. 

 

Phosphorus Long-term Goal:  Reduce phosphorus loading by 32% (from 2,266189 lbs/yr to 

1,541,400 lbs/yr) and reduce the phosphorus average annual concentration by 0.1 mg/L (28% 

reduction) from 0.362 mg/L to 0.262 mg/L in the Upper Wabash River Phase 2 project area by 

the year 2035 to meet water quality targets. 

 

Phosphorus Scaled Goals:  Reduce phosphorus loading by 10% (226,619 lbs/yr) and reduce the 

average annual concentration by 0.05 mg/L (14% reduction) by 2020.  Reduce phosphorus 

loading an additional 10% (226,619 lbs/yr) for a total reduction of 20% by 2025.  Reduce 

phosphorus loading by an additional 12% (271,943 lbs/yr) for a total reduction of 32%; and 

reduce the average annual concentration by an additional 0.05 mg/L (14%) by 2035 for a total 

reduction of 0.1 mg/L (28%). 

 

E. coli Long-term Goal:  Reduce E. coli loading by 57% (from 12,700,396 G-org/yr to 

5,479,370 G-org/yr) and reduce average annual concentration in the Upper Wabash River Phase 

2 project area by 54% (from 505 cfu/100mL to 235 cfu/100mL) by the year 2035. 

 

E. coli Scaled Goals:  Reduce E. coli concentrations in the project area streams so that 

exceedances of the state standard for full body contact (235 cfu/100 mL) occurs in no more than 

35% of monitoring samples by 2020.  Reduce E. coli concentrations so that exceedance of the 

state standard occurs in no more than 20% of the monitoring samples by 2035.   

 

Goal Indicators:   

Water quality monitoring data will be used as the primary indicator to show progress towards 

attaining these goals.  The monitoring data will be used to model load duration curves and target 

concentrations across flow conditions to document changes in the nutrient and E. coli levels over 

time.  Other indicators include tracking best management practices implemented in the project 

area, and using models to estimate load reductions. 
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Sediment Goal Statement 

Turbid water is caused by suspended matter including clay, silt, and organic and inorganic 

matter; and can be the result of soil erosion, urban runoff, algal blooms, and bottom sediment 

disturbances.  Because turbidity was measured during the planning process versus measuring 

total suspended sediments, load models were not available.  However, turbidity concentrations 

and habitat assessments collected throughout the planning process confirm sediment is a problem 

in the project area.  

 

Sediment Long-term Goal:  Reduce erosion and sediment in the project area streams and river 

by reducing the average concentration of turbidity measurements from 106.96 NTUs to the 

Indiana average of 36 NTUs (66.34 % reduction) by year 2035. 

 

Sediment Scaled Goal:  Reduce erosion and sediment by reducing the average concentration of 

turbidity measurements by 15% (from 106.96 NTUs to 90.92 NTUs) by 2020.  Reduce erosion 

and sediment by reducing the average concentration of turbidity measurements by 20% (to 69.53 

NTUs) by 2025. 

 

Goal Indicators:   

Turbidity measurements will be used as the primary indicator to show progress towards attaining 

this goal.  To better define the amount of sediment reduction needed, total suspended solids 

(TSS) monitoring will be considered for inclusion in monitoring programs.  If TSS monitoring 

data is available, it will be used to model load duration curves and target concentrations across 

flow conditions to document changes in the sediment loading.  Other indicators include tracking 

best management practices implemented in the project area, and using models to estimate load 

reductions.   

 

Habitat and Recreation Goal Statement 

Stream side vegetation (riparian areas) and wetlands are important components to a stream 

ecosystem.  They provide bank support and stabilization, erosion and flood control, water quality 

protection, fish and wildlife habitat and scenic beauty.  Biological monitoring and habitat 

evaluations confirm that sites in the project have impaired biological communities and altered 

habitats.  These goals address stakeholders concerns about habitat degradation, corridor 

protection, and green spaces and trails for recreational purposes.   

 

Habitat Long-term Goal:  Restore natural habitat and protect natural land uses within stream 

and river corridors in the project area so that the streams and river meet their aquatic life use 

designation by the year 2035. 

 

Recreation Short-term Goal:  Develop partnerships with trails groups to install connecting 

trails and green space along the river corridor for recreational purposes by 2020. 

 

Goal Indicators:   

Biological monitoring and habitat assessments will be used to document changes in the 

environmental conditions to determine improvement in habitat quality and diversity of biological 

communities.  Social indicators may also be used to assess changes in awareness, attitudes and 

behavior related to habitat quality.  Recreation goals will be evaluated based on the success of 
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building partnerships with other groups that are currently working to install trails along the river 

corridor, and the installation of connecting trails within the project area. 

 

Flooding/Floodplain Management Goal Statement   
Log jams, downed trees and in-stream obstructions due to unstable stream banks contribute to 

flooding along the river and streams.  Floodplain land uses for agriculture and urban activities 

without buffer areas can compromise habitat and water quality.  Additionally, the lack of upland 

water storage areas in the watersheds and predominance of subsurface tile contribute to increased 

river and stream water levels and flow velocities during storm events.  The steering committee 

noted the importance of restoring the floodplain to natural land uses (wooded areas, grasslands, 

and wetlands) for the purposes of flood control.  Because this goal would require stakeholder 

attitude changes, it is expected that this will be an education and outreach effort that will take 

place over an extended period of time.     

 

Flooding/Floodplain Management Long-term Goals:  Increase the amount of riparian areas on 

local streams and rivers by 5% by 2035.    

 

Flooding/Floodplain Management Short -term Goal:  Increase stakeholder awareness of the 

benefits of upland storm water storage areas and floodplain management practices; such as 

riparian forest buffers, riparian herbaceous cover, bottomland timber establishment, 2-stage 

ditches, and wetland creation, enhancement and restoration by 2020. 

 

Goal Indicators:   

Social indicator data will be used as the primary indicator to assess changes in awareness, 

attitudes and behavior, as well as tracking participation in educational outreach activities.  The 

implementation of best management practices, such as grass plantings or riparian buffers; and 

windshield surveys and habitat evaluations will be used to measure physical changes to 

floodplain areas.   

     

Education/Outreach Goal Statement 

The steering committee identified a number of education and outreach objectives.  Most notably 

was the issue of competing land uses that limit the use of best management practices that could 

improve water quality but due to financial considerations are often not implemented; and a 

general lack of appreciation for and understanding of the environmental benefits versus the 

financial benefits.  Also of concern was the lack of community involvement in environmental 

activities that benefit the health of the watershed.  Awareness and education is needed regarding 

conservation tillage, fertilizer use, animal waste storage and application, managing drainage 

water, septic systems, and storm water runoff, as well as the variety of best management 

practices available to landowners. 

 

Education/Outreach Long-term Goal:  Promote the streams and river in the project area to 

educate landowners and land users about best management practices and provide information on 

what individuals and communities can do to improve the water quality in the streams and river so 

that they meet their designated use for aquatic habitat by the year 2035.    
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Education/Outreach Short-term Goals:  Increase individual and community participation in 

community events such as water monitoring, river clean-up events, and other public outreach 

activities related to water quality and habitat improvement by 200 people by 2020.  Increase 

community awareness of water quality issues specifically related to nutrient, sediment and 

bacterial loading and the effects on aquatic habitats.  Increase stakeholder participation in 

conservation programs that put best management practices on the ground.   

 

Goal Indicators 

Track participation in water quality program activities, river and stream clean-ups, workshops 

and field days.  Track participation in conservation cost-share programs.  Collect social indicator 

data from stakeholder surveys to document changes in awareness, attitudes and behavior related 

to water quality improvements.  Water monitoring data and habitat assessments will also be 

conducted and evaluated to document physical changes in habitat or biological quality. 

 

7.2 Critical Land Areas 
 

Critical land areas (CLA) can be described as those areas where there is a need for best 

management practices to address nonpoint sources of pollution, or areas in need of protection to 

prevent degradation of the natural resource. Identifying and prioritizing critical areas for 

improvement enables stakeholders to focus their efforts to those areas in the watershed that will 

result in the greatest benefit.   

 

A number of factors were considered in determining critical land areas and priority rankings.  

The watershed inventory, GIS mapping, water quality monitoring data, and load calculations 

were evaluated against the list of potential sources for each parameter for each subwatershed in 

the project area.  Pollutant sources that were identified as important were:  land use, highly 

erodible soil, number of small unregulated farms and confined feeding operations, number of 

animals in the subwatershed; waste water treatment facility discharges and the estimated number 

of on-site septic systems.  Critical areas were also based on the water quality data, and the 

exceedances of the water quality targets.  It was noted that flow conditions played a large role on 

the water quality data exceedances; therefore, exceedances under the various conditions were 

also evaluated.  Based on the percent of the factors that are met, the subwatersheds are 

categorized as high, medium, low or no priority for further critical land area refinement.  

 

Critical Land Areas for Nutrients  

Nutrients are readily available in the Upper Wabash River ï Phase 2 project watersheds from 

sources such as human and animal waste, urban and agricultural fertilizer use, rural septic 

systems and waste water treatment facilities.  A variety of potential sources of pollution were 

used to evaluate the subwatersheds for the critical land areas for nutrients.  These included:  land 

use, tillage operations, HEL/PHEL soils, streams lacking buffers, CFOs, hobby farms, animals in 

the subwatersheds, septic systems, and NPDES sites.  Measured load reductions, and 

exceedances of water quality targets were also used in determining critical land areas.          
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Table 7-1: Critical Land Area for Nutrients  

 

Based on these criteria, Moser Lake-Eight Mile Creek, Dowty Ditch and Bender Ditch/Griffin 

Ditch-Wabash River are the high priority critical land areas for nutrients.  Johns Creek-Wabash 

River, Pleasant Run/Big Creek-Eight Mile Ditch, Maple Creek-Eight Mile Ditch and Stites 

Ditch-Rock Creek would also be considered critical land areas for nutrients. 
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Potential Sources of Nutrients 

% agricultural land use 79 83 89 79 75 82 86 90 91 90 

% conventional tillage 40 48 49 50 50 49 44 46 54 53 

% of HEL/PHEL soils 39 34 18 27 37 31 39 41.5 20 24 

% of streams lacking 

buffers 
33 67 68 31 37 44 20 31 23 13 

# of CFOs 0 2 4 7 3 1 1 1 5 3 

# of CFO animals  0 2,680 13,260 10,655 242,400 1,600 30,100 2,077 10,720 5,538 

# of hobby farms 230 58 66 83 104 132 89 50 131 122 

# of unregulated farm 

animals (STEPL input 

data) 

181,543 12,427 33,886 17,945 110,609 83,996 3,001 
300 

(est.) 

750 

(est.) 
492 

# of septic systems per 

acre 

974 

1:28 ac 

369 

1:34 ac 

293 

1:42 ac 

394 

1:42 ac 

452 

1:38 ac 

503 

1:48 ac 

282 

1:66 ac 

125 

1:87 ac 

380 

1:62 ac 

262 

1:64 ac 

# of WWTP Overflows 0 3 0 0 3 4 0 0 0 1 

# of NPDES sites 0 3 0 15 12 2 1 0 0 1 

Measured Load Reduction Required (lbs/ac/yr) 

Nitrate 0 59.10 14.77 38.25 32.97 38.90 18.85 3.42 16.51 6.00 

Nitrite 0 0 0 0 0 0 0 0 0 0 

Total Nitrogen 0 0 0 0 0 0 0 0 0 0 

Phosphorus 0 1.93 0 0.78 0.65 0.48 0 0 0 0 

Number of Flow Conditions that have Load Reduction Requirements 

Nitrate 2 4 2 3 4 3 2 2 1 2 

Nitrite 1 0 0 0 1 0 0 0 0 0 

Total Nitrogen 2 4 1 1 1 1 1 1 0 1 

Phosphorus 2 4 2 4 4 4 3 1 0 1 

% of Exceedances of Target Concentration 

Nitrate 45 100 64 58 64 82 58 50 57 50 

Nitrite 0 0 8 0 0 0 0 0 0 0 

Total Nitrogen 8 42 8 25 25 27 25 8 29 8 

Phosphorus 33 64 33 75 79 73 25 21 14 17 

SCORE 6 13 6 11 15 12 5 2 7 5 

 26% 56% 26% 48% 65% 52% 22% 8% 30% 22% 

High priority: over 50%; Medium priority: 35-49%; Low priority: 25-35%; Not priority: <25%. 
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Figure 69:  Critical Land Areas for Nutrients  
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Critical Land Areas for E. coli 

Critical land areas for E. coli were based on the potential sources of E.coli which included: tile 

drainage, confined feeding operations, hobby farms, on-site residential septic systems and waste 

water treatment facilities.  The water quality monitoring data measured load reductions, average 

annual concentration, exceedances of the water quality targets, and number of flow zones that 

require load reductions were also used in determining the critical areas for E. coli.     

 

Table 7-2: Critical Land Area for E. coli 

 

Based on these criteria, Dowty Ditch-Wabash River would be considered the highest priority 

subwatershed for E. coli.  Pleasant Run/Big Creek-Eight Mile Creek, Moser Lake-Eight Mile 

Creek, Johns Creek-Wabash River, and Bender Ditch/Griffin Ditch-Wabash River are also 

considered critical land areas for E. coli.   

 

 

 

 

P
le

a
s
a
n

t 
R

u
n

  
/

 

 B
ig

 C
re

e
k 

(E
ig

h
t 

M
il
e

 

C
re

e
k
) 

M
o

s
e

r 
L

a
k
e

  

(E
ig

h
t 

M
il
e

 

C
re

e
k
) 

M
a

p
le

 C
re

e
k
  

(E
ig

h
t 

M
il
e

 

C
re

e
k
) 

J
o

h
n

s
 C

re
e
k
 

(W
a

b
a
s
h

 R
iv

e
r) 

D
o
w

ty
 D

it
c
h

 

(W
a

b
a
s
h

 R
iv

e
r) 

B
e

n
d

e
r 

D
it
c
h

  
/ 

 

G
ri

ff
in

 D
it
c
h

 

(W
a

b
a
s
h

 R
iv

e
r) 

E
lk

e
n
b

e
rr

y
 D

it
c
h

  

(R
o

c
k
 C

re
e

k
) 

M
o

s
s
b

u
rg

 D
it
c
h

   

(R
o

c
k
 C

re
e

k
) 

S
tit

e
s
 D

it
c
h

  

(R
o

c
k
 C

re
e

k
) 

H
e

a
d
w

a
te

rs
  

R
o

c
k
 C

re
e

k
  

Potential Sources of E. coli 

# of acres per 
mile of tile in 

watershed  

959 621 388 684 663 688 533 542 511 524 

# of CFOs 0 2 4 7 3 1 1 1 5 3 

# of CFO animals  0 2,680 13,260 10,655 242,400 1,600 30,100 2,077 10,720 5,538 

# of hobby farms 230 58 66 83 104 132 89 50 131 122 

# of unregulated 

farm animals 

(STEPL input 
data) 

181,543 12,427 33,886 17,945 110,609 83,996 3,001 
300 

(est.) 

750 

(est.) 
492 

# of septic 
systems per acre 

974 
1:28 ac 

369 
1:34 ac 

293 
1:42 ac 

394 
1:42 ac 

452 
1:38 ac 

503 
1:48 ac 

282 
1:66 ac 

125 
1:87 ac 

380 
1:62 ac 

262 
1:64 ac 

# of WWTP 
Overflows 

0 3 0 0 3 4 0 0 0 1 

E. coli Water Quality Monitoring Data  

measured load 

reduction 
(G-org/ac/yr) 

6.76 6.05 4.35 10.36 8.44 10.02 7.20 5.97 3.87 3.48 

measured average 
concentration 

(cfu/100mL) 

497.17 552.29 441.58 605.50 583.28 503.00 513.83 488.07 295.42 322.25 

% of exceedances 

of target (235 

cfu/100mL) 

70 62 73 67 79 36 50 42 50 33 

# of flow 

conditions with 

load reductions 

4 4 3 4 4 3 3 2 1 4 

SCORE 7 7 3 7 9 7 3 0 3 3 

 64% 64% 27% 64% 82% 64% 27% 0% 27% 27% 

High priority: >75%; Medium priority: 50-74%; Low priority: 25-50%; Not priority: <25%. 
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Figure 70:  Critical Land Areas for E. coli 
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Critical Land Areas for Sediment 

Highly erodible and potentially highly erodible soils, land use, conventional tillage, and streams 

lacking buffers were used along with turbidity measurements and habitat assessments to 

determine the sediment based critical areas.       
 

Table 7-3: Critical Land Area for Sediment  

 

The Stites Ditch-Rock Creek is the most critical land area for sediment, followed by Pleasant 

Run/Big Creek-Eight Mile Creek, Maple Creek-Eight Mile Creek, and the Wabash River 

subwatersheds of Johns Creek, Dowty Ditch, and Bender Ditch/Griffin Ditch.  
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Potential Sources of Sediment 

% of agricultural land use 79 83 89 79 75 82 86 90 91 90 

% of HEL/PHEL soils 41 34 18 27 37 29 39 42 20 24 

% conventional tillage 42 48 49 50 50 49 44 46 54 53 

% streams lacking buffers 33 67 68 31 37 44 20 31 23 13 

feet of streambank 

erosion 
500 0 0 0 0 100 600 0 160 0 

Measured Water Quality Data 

turbidity average 

concentration (NTUs) 
84.49 63.95 89.68 197.55 175.58 192.04 58.40 44.64 60.23 51.14 

habitat average score less 

than CQHEI target of  60  
59.00 50.88 41.50 54.50 78.88 87.00 82.00 60.88 47.00 65.50 

% turbidity exceedances 

of  target = 25 NTUs 
41.67 38.46 50.00 100.00 84.62 100.00 50.00 23.08 28.57 33.33 

SCORE 4 3 4 4 4 4 3 2 5 2 

 50% 38% 50% 50% 50% 50% 38% 25% 63% 25% 

High priority: >50%; Medium priority: 40-50%; Low priority: 30-39%; Not a priority: <30%. 
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Figure 71:  Critical Land Areas for Sediment 

 














