Upper Wabash RiveMWatershed Management Plar Phase 2 September2015

7.0 Water Quality Improvement Goals
7.1 Water QualityGoals andindicators

The steering committee reviewed gtakeholder concerpsonitoring dataand potentiatauses
and source®f 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 ance. coli Goals= Water QualityConcerns
1 Over applicatiorof fertilizers and animal waste, and limited use of variable rate
technology
1 Lack of cropland and tile inlet buffer areas, wetlands and riparian.areas

1 Discharges from osite septic systems and municipal waste water treatment
facilities.

2. SedimenGoals= ErosionConcerns
9 Channelization, irstream and stream bank erosion
1 Lack of riparian areas, buffers and filter strips
1 Low adoption of conservation tillage and tillage to edge of stream banks
1 Construction site erosion
3. Habitatand Recreation GoafsHahtat Protection and Restoration Concerns
9 Loss of habitat and natural ecosystemetlands and riparian area®sulting in
impaired biotic communities
1 Lack of green space amdnnectingrailsfor recreation
4. Flooding/Floodplain Goals = Flow Concerns
1 Logjams and irstream obstructions due to unstable barddownedirees
1 Lack ofuplandareador water storage
1 Hoodplainrestoratiomeededo provide natural flood contrdlenefits.
5. Education/Outreach Goalslack of Knowledg Concerns
9 Competing landises limit BMP implementation that could improve water quality

9 Limited community involvement in environmental activities to benefit the health of the
watershed

9 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 goaiteimnghort

term and scaledgoals were developed based on the modeled sefuitload reductiongnd
averagetarget concentrationsf the pollutants The goal statements were designed to have a
realistic potential for reaching the target pollutant laadtarget concentrationvalue with
consideration given to the volume pfactices that could reasonably be installed within given
time period 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 plgmoggss 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 ntrients ance. coliimpact our stream and river environmebycausng increaseglant

and algalgrowth When these plants die and decompose, it depletes the dissolved oxygen in the
water resulting in a decrease aguatic and biotic communitiesExceedances of the nitrate,
phosphorusand E. coli allowable loads and target concentratiangport the stakeholder
concernf excess nutrients arilcoliin the streams and river

Nitrate Long-term Goal: Reduce nitrate loadindy 47% (from 97,573,441bs/yr to
51,380,095Ibs/yr) and reduceaverage annual concentratsofiom 17.27 mg/Lto 932 mg/L
(46%) in the Upper Wabash River Phase 2 project area by the yeart@03&et water quality
targets

Nitrate Scaled Goals: Reduce nitrate loading b$2% (11,708813 Ibs/yr); and reduce the
average annual concentrations by 17% or 3.0 n{fyfim 17.27 mg/L to 14.27 mgjLby 2020
Reduce nitrate loadingnd additional 15% (14,636,016 Ibs/yr) for a total o%2andreduce
average annual concentrations frdm.27 mg/L to 11.27 mg/L (3.0 mg/L, 17%)y 2025.
Reduce nitrate loading gn additonal 20% (19,514,688 |bs/yr) for the total of 47%nd reduce
average annual concentrations from 11.27 mg/L to 9.27 mg/L (2.0 mg/L,i220)35.

Phosphorus Long-term Goal: Reducephosphorudoading by 32% ffom 2,266189 Ibs/yr to
1,541,400lbs/yr) andreduce the phosphor@s/erage 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 year2035to0 meet water quality targets

PhosphorusScaled Goals: Reducephosphorusoading by10% (226,619 Ibs/yr) and reduce the
average annual concentration by 0.05 mg/L (14% reductign2020. Reducehosphorus
loading an additional 10% (226,619 l|bs/yr) for a total reduction of 20062025. Reduce
phosphorudoading byan additionall2% (271,943 Ibs/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: ReduceE. coli loading by 57% (from 1,200,396 Gorg/yr to
5,479,370 Gorg/yr) and reducaverageannualconcentration in th&pper Wabash River Phase
2 project area by 54%rom 505 cfu/100mL to 235 cfu/100mb)y the year 2035.

E. coli Scaled Goals: ReduceE. col concentrations in the project arsfreamsso that
exceednces othe state standafdr full body contact 235 cfu/100 ml.occursin no more than
35% of monitoring samples by 2020Reduce E. coli concentrations so that exceedance of the
state standard oars 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 duwati@s and target
concentratiosacross flow conditions to document changes in the nutrienEaandli levels over

time. Other indicators include tracking best management practices implemented in the project
area, and using models to estimate load recist
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Sediment Goal Statement

Turbid wateris caused by suspended matter including clay, &l organic and inorganic
matter and can be the result of soil erosion, urban runoff, algal b&yand bottom sediment
disturbances. Because turbidity was meared during the planning process versus measuring
total suspended sediments, load models were not available. However, turbidity concentrations
and habitat assessments colledtedughout the planning process confirm sediment is a problem

in the project area.

Sediment Longterm Goal: Reduceerosion and sediment in the project asgaams and river
by reducing the average concentration of turbiditgasurementfrom 106.96 NTs to the
Indiana average of 36 NTU66.34 % reduction) by year 2035.

SedimentScaledGoal: Reduce erosion and sediment bgtueing the average concentration of
turbidity measurements by 15% (from 106.96 NTUs to 90.92 NTUs) by 2020. Reduce erosion
andsediment by reducing the average concentration of turbidity measurements by 20% (to 69.53
NTUs) by 2025.

Goal Indicators:

Turbidity measurementisill 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 f®8itoring

datais available, itwill be used to model load duration curves and targeterations across

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

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

Habitat and RecreationGoal Staement

Stream side vegetatiofriparian areaspnd 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 beautBiological monitoring and habitat
evaluations confirm that sites the project have impaired biological communities aftdred
habitats These goals addressstakeholders concerns about habitat degradation, corridor
protection andgreen spaceand trais for recreational purposes

Habitat Long-term Goal: Restore natural habitaind protect natural land useshin stream
and river corridorsn the project area so th#te streamsand rivermeet 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 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 qitgl Recreationgoals will be evaluated based on the success of
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building parherships 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 ManagementGoal Statement

Log jams, downed trees andstream obstructions due to unstable stream banks contribute to
flooding along theiver andstreams Hoodplain land usefor agriculture and urban activities
without buffer areasancompomise habitat and water quality. Additionally, the lack of upland
water storage areas in the watersheds and predominance of subsurtacerttbeite tancreased

river and streamvater levels and flow velocities during storm events. The steedngnittee
noted the importance of restoring the floodplain to natural land (usexled areas, grasslands,
and wetlandsfor the purposes of flood controlBecause this goal would require stakeholder
attitude changes, it is expected that this will be amcation and outreach effort that will take
place over an extended period of time.

Flooding/Floodplain ManagementLong-term Goals. Increasdhe amount ofiparian areasn
local streams and rivers by 5% by 2035.

Flooding/Floodplain Management Short-term Goal: Increasestakeholder awarenes$ the
benefits of upland storm water storage areas feowtplain management practicesuch as
riparian forest buffers, riparian herbaceous cover, bottomland timber establist?ystage
ditches,andwetland creatin, enhancement and restoration2g0.

Goal Indicators:

Social indicator data will be used as the primary indicator to assess changes in awareness,
attitudes and behavipas well as tracking participation @ducatonal outreach activitiesThe
implementation of best management practices, such as grass plantings or riparian buffers; and
windshield surveys andhabitat evaluationswill be used to measurg@hysical changesto
floodplainareas

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 dueotfinancial considerations are often not implementad] 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 hat benefit the health of the watershedvareness 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 toimbesgement
practices available to landowners.

Education/Outreach Long-term Goal: Promote thestreams and river in the project area
educate landowners and land users about best management peactipesvide information on
what individualsand communities can do to improve thetavajuality in thestreans and riverso
that they meet their designated use for aquatic hdlyitde year2035.
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Education/Outreach Short-term Goals: Increase individual and community participation in
community events such as water monitoring, river clgarevents, and other public outreach
activities related to water quality and habitat improvement by 200 people by 26@fase
community awarenesef water quality issues specifically related to nutriesgdiment and
bacterial loading andthe effects onaquatic habitats Increase stakeholder participation in
conservation programs that put best management practices on the. ground

Goal Indicators

Track participation in water quality program activifieszer and stream cleaups, workshops

and field days Track participation ironservation costhare programsCollectsocial indicator
datafrom stakeholder surveys document changes in awareness, attitudes and behavior related
to water quality improvements. Water monitoring data and habitat assessments will also be
conducted andvaluated to documeptysicalchanges in habitat or biological quality.

7.2 Critical Land Areas

Critical land areagCLA) can be describe@s 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 resourlentifying and prioritizing critical areas for
improvement enables stakeholders to fatwesr 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 prioktggsn

The watershed inventon;IS mapping,water quality monitoring dataand load calculations
were evaluated against the list of potential sources for each pardaretachsubwatersheth

the project area Pollutant sources that were identified important were:land use,highly
erodible soil,number of small unregulated farms and confined feeding operations, nhumber of
animals in thesubwatershedvaste water treatment facility discharges and the estimated number
of on-site septic systemn Critical areas were also based on the water quality, detd the
exceedances thewater quality targetsit was noted that flow conditions played a large role on
the water quality data exceedanctdserefore 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 priofay further critical land area refinement.

Critical Land Areas for_Nutrients

Nutrientsare readily available in the Upper Wabash RivdPhase2 project watersheds from
sources such aBuman and animal wasterban and agricultural fertilizer use, rural septic
systems and waste water treatment facilitidsvariety of potential sources ofofution were
used to evaluate the subwatersheds for the critical land areas for nutrients. These itahdled:
use, tillage operations, HEL/PHEL soils, streams lacking bufg§s, hobby farms, animals in
the subwatersheds, septic systems, and NPBES. 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
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Eo0s |45 |03 OG | 0G |-6G| @O 50 |ao 85
5025 cz%|(2zs| 28 | 28 |8=8| €% |85 |95 | 29
Soobgop| 808 £S | 38 |SES| 8 |28 |28 | 53
rol5SL5|SLS5| 82 | 82 863 | TIE |SE B I
Potential Sources of Nutrients
% agriculturalanduse 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 39 415 20 24
5 :
% of streams lacking 33 67 68 31 37 44 20 31 23 13
buffers
# 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 300 750
animals 8TEPLinput | 181543 | 12,427| 33,886| 17,945| 110,609| 83,996| 3,001 492
data) (est.) (est.)
# of septic systemnser 974 369 293 394 452 503 282 125 380 262
acre 1:28ac| 1:34ac| 1:42ac| 1:42ac| 1:38ac| 1:48ac| 1:66ac| 1:87ac| 1:62ac| 1:64 ac
# of WWTPOverflows 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 lps/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 thathave 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
Total Nitrogen 8 42 8 25 25 27 25 8 29
Phosphorus 33 64 33 75 79 73 25 21 14 17
SCORE 6 6 11 5 2 7 5
26% 26% 48% 22% 8% 30% 22%

High priority: over 50%; Medium priority: 389%; Low priority: 2535%; Notpriority: <25%.

Based on these criteriMoser LakeEight Mile Creek Dowty Ditch andBender DitchGriffin
Ditch-Wabash Rivearethe high priority critical land areas for nutrientslohns CreekVabash
River, Pleasant Run/Big Cred&light Mile Ditch, Maple CreekkEight Mile Ditch and Stites
Ditch-Rock Creek woul@lsobe considered critical land areas for nutrients.
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Figure 69: Critical Land Areas for Nutrients
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Critical Land Areas for E. coli

Critical land areas forE. coli were based on the potential source& aioli which includedtile
drainageconfined feeding operations, hobby farms;site residential septic systems and waste
water treatment facilities. The water quality monitoring datasured load reductions, sage
annual concentratiorexceedances of theater qualitytargets, and number of flow zones that
require load reductions weatso used in determining the critical areasHocoli.

Table 7-2: Critical Land Area for E. coli
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Potential Sources oE. coli
# of acreper
mile oftile in 959 621 388 684 663 688 533 542 511 524
watershed
# 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 300 750
(STEPLinput 181543 | 12,427 | 33,886 17,945| 110,609 83,996| 3,001 (est) (est) 492
data)
# of septic 974 369 293 394 452 503 282 125 380 262
systemser acre 1:28 ac| 1:34ac| 1:42 ac 1:42 ac 1:38 ac 1:48 ac| 1:66 ac| 1:87ac| 1l:62ac| 1:64ac
# of WWTP
Overflows 0 3 0 0 8 4 0 0 0 1
E. coli Water Quality Monitoring Data
measuredoad
reduction 6.76 6.05 4.35 10.36 8.44 10.02 7.20 5.97 3.87 3.48
(G-org/aclyr)
measured asrage
concentration 497.17| 552.29| 441.58 605.50 583.28 503.00| 513.83| 488.07| 295.42| 322.25
(cfu/200mL)
% of exceedances
of target (235 70 62 73 67 79 36 50 42 50 33
cfu/100mL)
# of flow
conditionswith 4 4 3 4 4 3 3 2 1 4
load reductions
SCORE 7 7 3 7 5 7 3 0 3 3
64% 64% 27% 64% 64% 27% 0% 27% 27%
High priority: >75%; Medium priority: 50/4%; Low priority: 2550%; Not priority: <25%.

Based on these criteriowty Ditch-Wabash River would be considered the highest priority
subwatershed foE. coli. Pleasant Run/Big Credkight Mile Creek Moser LakeEight Mile
Creek, Johns CreéWabash Riverand Bender Ditch/Griffin DitchWabash Riverare also
considered ctical land areas fdE. coli.
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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 sgiland use, conventional tillage, and streams
lacking bufferswere used along withutbidity measurementsand habitat assessmernts
determine the sediment based critical areas.

Table 7-3: Critical Land Area for Sediment
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Potential Sources ofSediment
% 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 buffer: 33 67 68 31 37 44 20 31 23 13
feetof streambank 500 0 0 0 ol 100 600 ol 160 0
erosion
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
habitataveragescoreless
thanCQHE | targetof 60 59.00| 50.88| 41.50| 54.50| 78.88 87.00 82.00| 60.88| 47.00| 65.50
0 <=
% wrbidity exceedances | 4, 67| 3846| 50.00| 10000| 84.62| 10000| 50.00| 23.08| 2857| 33.33
of target =25 NTUs

SCORE 4 3 4 4 4 4 3 2 2
50% 38% 50% 50% 50% 50% 38% 25% 25%

High priority: >50%; Mediunpriority: 40-50%; Low priority: 3039%; Not a priority: <30%.

The Stites DitcFRock Creek is the most critical land area for sediment, followeBlbgsant
Run/Big Creekkight Mile Creek Maple CreekiEight Mile Creek,and the Wabash River
subwatersheds dbhns Creek, Dowty DitclandBender Ditch/GriffinDitch.
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Figure 71 Critical Land Areas for Sediment
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