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RECREATIONAL USE

Is Water Quality Safe Enough for Swimming?




PROBLEM- ELEVATED PATHOGENS




E. COLI- POTENTIAL CAUSES & SOURCES?
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AQUATIC LIFE SUPPORT

Do the Streams Support A Healthy Fishery?
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MACROINVERTEBRATE- INDEX OF BIOTIC
INTEGRITY
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STRESSOR IDENTIFICATION




CANDIDATE CAUSES

* Increased stream temperature
* Low dissolved oxygen levels

* Excess nutrient loading

- Ammonia toxicity

- Sediment loading

* Poor habitat quality




BIOTIC IMPAIRMENT /STRESSOR CO-
OCCURRENCE

Candidate Causes/ Stressors
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EXPLORING RELATIONSHIPS BETWEEN
STRESSORS
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SIGNIFICANTLY PREDICTIVE VARIABLES

Fish Community Structure Macroinvertebrate Community Structure
- Water temperature * Dissolved oxygen

- Dissolved oxygen » Dissolved oxygen % saturation

- Turbidity - Ammonia

- E. coli - pH

- Total organic carbon - Wetland

 Chemical oxygen demand * Forest

- Wetland » Scrub/shrub

» Channel morphology * Channel morphology

- Stream gradient * Riparian quality

- Stream embeddedness - Stream Gradient




WHAT FACTORS BEST EXPLAIN THE
VARIABILITY INCOMMUNITY STRUCTURE?

Fish Community Structure Macroinvertebrate Community Structure
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PROBLEM- LOW DISSOLVED OXYGEN
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DISSOLVED OXYGEN- CONCEPTUAL

CAUSAL PATHWAY
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SITE 11

- 69% agriculture, 10% developed
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SITE 20 & 21

* 67% agriculture, 8% developed

* Riparian- 60% agriculture, 4%
developed

- Channel alteration

* Nutrients, organic loading,
sedimentation, turbid
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SITE 24

* 81% developed, 2% agriculture

* Riparian- 60% developed, 0%
agriculture

- Channel alteration
- CSO upstream

* Nutrients, organic loading,
sedimentation
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SITE 25

* 43% agriculture, 24% developed
* 31% agriculture, 23% developed
* Channel alteration

* Nutrients, organic loading,
sedimentation, turbid
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SITE 26

* 33 % agriculture, 16% developed
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SITE 27

* 49% developed, 44% agriculture
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SITE 28

* 61% developed, 4% agriculture
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SITE 33

* 62% developed, 25% agriculture

* Riparian- 80% developed, 12%
agriculture

- Channel alteration
* Sanitary sewer overflow upstream

* Nutrients, organic loading,
sedimentation, turbid
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SITE 34

* 73% developed, 4% agriculture

* Riparian- 68% developed, < 1%
agriculture

- Channel alteration

* Nutrients, organic loading,
sedimentation, turbid
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NUTRIENTS- PHOSPHORUS
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SEASONAL DIFFERENCES IN PHOSPHORUS
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ORGANIC LOADING- TOTAL ORGANIC
CARBON




TURBIDITY
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CHANNEL ALTERATION- REGULATED
DRAINS




PROBLEM- POOR HABITAT QUALITY
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HABITAT- CONCEPTUAL CAUSAL PATHWAY
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THE WATERSHED MANAGEMENT PLAN

* Identify Problems & Causes (elements 17-18)

* Identify Sources & Calculate Loads (elements 19-21)

* Set Goals & Identify Critical Areas (elements 22-24)

* Choose Measures/ Best Management Practices (elements 25-26)
* Action Register & Schedule (element 27-31)

. Tracking Effectiveness (elements 32-33)




QUESTIONS OR COMMENTS?

Joe Exl

Senior Water Resource Planner

Northwestern Indiana Regional Planning Commission
6100 Southport Road

Portage, IN 46368

219-763-6060 X137

http://www.nirpc.org/environment/deep-river-portage-burns-waterway-initiative.aspx
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