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Presenter
Presentation Notes
Coon Creek at RM 0.34.


Basic Overview

e Watershed = 585 square miles
e Streams =1,401 miles

e Data collected in 2008

— 68 aquatic life sites; 86 recreation sites

— 20 stream miles per site (on average — headwaters
have big impact on this statistic)

— 8.6 square miles of drainage area per site (about 4
sites per assessment unit)
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What are the Problems?

Causes

Sediment
— 35% OF ALL SITES

Nutrients
— 18% OF ALL SITES

Bacteria
— 88% OF ALL SITES

Poor habitat
— 16% OF ALL SITES

Low stream flow
— 12% OF ALL SITES

Sources

Cropland runoff
— 34% OF ALL SITES

Channelization
— 29% OF ALL SITES

Centralized Waste Water
— 6% OF ALL SITES


Presenter
Presentation Notes
The percentage in the “Cause” column is based on the quotient of the total number of biology sites in the basin that are listed as impaired by the respective stressor, divided by the total number of biology sites in the total project area (68 sites).  For bacteria, the 88% amounts to the proportion of sites impaired in the basin (the total number of recreation sites surveyed was 86).  



The percentages under the “Sources” column are the proportion of aquatic life sites (68 total sites) that are impacted by the respective source.
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Presenter
Presentation Notes
THIS IS A CORRECTED GRAPH.  The former was based on 82 sites for the total project area instead of the accurate number of 86.



Interpretation

This is a simple expression of the number of sites in the survey that are impacted by the various sources.  No probability statistic were run to determine if it is reasonable to extrapolate these results to areas not sampled but based on the number of sites we have, this extrapolation is probably not unreasonable.



CAUTIONARY NOTE:

The sources are determined by field observations and/or impressions and also some knowledge of watershed conditions (e.g., communications with local health departments and/or GIS analyses).  We use these means to justify our speculations regarding the sources of the bacteria.  Source tracking is the only sure fire way to KNOW what the sources are (and it’s too expensive for us).
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Presenter
Presentation Notes
Interpretation

This is a simple expression of the number of sites in the survey that are impacted by the various causes of ALU impairment.  No probability statistic were run to determine if it is reasonable to extrapolate these results to areas not sampled but based on the number of sites we have, this extrapolation is probably not unreasonable.
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Presenter
Presentation Notes
Interpretation

This is a simple expression of the number of sites in the survey that are impacted by the various sources of ALU impairment.  No probability statistic were run to determine if it is reasonable to extrapolate these results to areas not sampled but based on the number of sites we have, this extrapolation is probably not unreasonable.
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Presenter
Presentation Notes
Complicated graphic.

Purpose:

Show where phosphorus is high in the watershed (Thick turquoise outline)

Identify the areas where the phosphorus loading is primarily a nonpoint source problem (yellow shading)

Point out the locations of the WWTPs in relation to where phosphorus loading is high (large facilities with green dots and smaller facilities with smaller, red dots) 



Interpretation

Where phosphorus is high in the watershed (Thick turquoise outline) is based on the overall daily loading regardless of the size of the HUC12.  However, the HUC12 are fairly close to the same size with a couple of exceptions so it is a fair apples to apples comparison.  The highest 6 HUC 12s are outlined in turquoise and each of these is well above 10kg/day of TP.



The NPS dominant HUC 12s were determined if the NPS load is larger than the PS load.



Primary messages from this map:

1)  02-02 with Fostoria and 03-01 with Bowling Green are major phosphorus sources to mainstem Portage River (and Lake Erie) coming from overall watershed area.

2)  01-03 and 02-03 are major phosphorus contributors where NPS dominates the loading.
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Presenter
Presentation Notes
Purpose:

Illustrate the HUC 12s where the most efficient (nonpoint based) acre per acre nutrient reductions would occur (i.e., where the phosphorus yield is highest).  



Interpretation

Yield means the amount of phosphorus leaving a field on a per acre basis and this is the truest apples to apples comparison you can have.  It is simply calculated as the total NPS load from a HUC 12 divided by the applicable area where NPS is generated in that HUC12.



Message:

01-02; 02-03; 02-04; 05-01; and 05-02 are areas where on an acre per acre basis it is reasonable to expect the greatest return on an investment that reduces nutrient losses for BMPs with high treatment efficiencies (i.e., can treat all of the higher loading). 
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Presenter
Presentation Notes
Purpose:

Provide context about the differences in the magnitude of the loading from the respective HUC 12s

Also show the relative point source and nonpoint source contributions, again for context regarding where management and returns on WQ investments may be best derived. 

Illustrate the overlap of areas that have a high NPS contribution with those areas that have a high phosphorus yield (acre per acre).



Interpretation

Again this shows daily loading from each of the HUC 12s without regard to the size of the HUCs (not a true apples to apples comparison like yield is).  However, it does provide good insight about where we most need to manage to meet water quality goals in the mainstem as well as in Lake Erie.  



Message:

According to our analyses and in terms of the overall watershed loading, the 2 to 4 most discrete, self-contained sources of  TP are Bowling Green, Fostoria, and to a lesser degree Gibsonburg and Oak Harbor WWTPs.  They are the 500 pound gorilla in the room.

Also, from this chart, 02-03 emerges as the most sensible place to begin focusing NPS efforts since the overall loading is large, NPS dominates, and the acre per acre loading is large (yield).  This of course is purely based on the modeling and does not take socio-economic factors into account.




Ohio EPA Water Quality Criteria

Most survey work is done to assess Aquatic Life and Recreation
Uses

Approach to sampling is to have a high density of survey sites

— About 5 sites per 20 square mile of drainage area

Other uses to assess include water supply (intake for water
treatment plants) and fish consumption (contamination of fish
tissue- mercury or PCBs)

Final assessment of various stream locations is based on the
collected data in comparison to the existing water quality
standards




Water Quality Standards

Recreation Uses

Protect people from getting water-
born illness

Based on likelihood of the presence of
disease causing microorganisms

Fecal matter is dominant pathway for
contamination

E coli bacteria are good surrogate
measures of the level of fecal
contamination

Concentrations of E coli represent the
water quality standards

Streams that are large enough (depth
and area) to accommodate significant
exposure should be afforded
protections; however, location of
significant populations or access to
the stream is also considered

Aquatic Life

Protect quality of the stream system
to the point that a normal fish and
macroinvertebrate community can
persist

Based on a sampling of these animals
to determine if they are present in the
system

Measuring aquatic life is a way to
integrate multiple pollutants over
time. If problems exist, there will be a
negative response in the biological
community

Biological metrics have been
developed to measure such negative
responses (based on a large data set )



Water Quality Standards

Recreation Uses

Tiered recreation uses based on
likelihood of recreation and the likely
types of recreation.

Standards are stricter when
recreation is more likely.

Designations and associated criteria
are:
— Primary Contact A =126 CFU per 100 ml of

sample

— Primary Contact B = 161 CFU per 100 ml of
sample

— Secondary Contact = 1,030 CFU per 100 ml|
of sample

Concentrations based on geometric
mean

Samples taken during recreation
season (late spring to early fall)

Aquatic Life

Tiered aquatic life based on the

qguality of the habitat and the

presence or absence of persistent

issues that will confound the biology
— Ongoing ditch maintenance

— Dams or other structures that preclude fish
movement

Two metrics using the numbers,
weight and types of fish that are
found during the sampling

— Index of Biotic Integrity (IBI)

— Modified Index of Well-Being (MiWB)

One metric based on the number and
type of macroinvertbates collected
during the sampling

— Invertebrate Community Index (ICl)


Presenter
Presentation Notes
“Type of recreation” basically comes down to if swimming is the primary recreation, like at a beach, or if would more likely be wading.  The difference is in the level of exposure the individual will have between these different types of activities.



CFU = Colony forming units.  Determining a CFU is based on  series of sample dilutions and then a plate count as the sample is spread-plated over a growth medium (e.g., agar)
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Presenter
Presentation Notes
Purpose:

Provide context for all of the water quality problems found in the study area.  



Interpretation

This complicated looking map is really just an account of what stressors are listed as causing aquatic life impairments in the respective HUC12s.  



Message:

Sediment and habitat and flow almost always go hand-in-hand and are the most widely distributed problems in the watershed in terms of LOCAL impacts on the biological communities.

01-01 and 02-02 are the biggest problem children given the long list of issues causing water quality problems.








("4 12-digit HUC

e

= Unaddressed impairments

Wood County
Henry County

o

W Load duration curves for bacteria TMDLs (== (TM D L d evel O p m e n t)

(74 Nutrient TMDLs .
'y QHEI for sediment, habitat, & flow TMDLs ounty Jro— A -,,.AW
% ) — —— —_—
- g " . v

] Nk . :
;@3 10-digit HUG Pollutant loading calculations

\..J

Hancock County {01

e 2
” P 1 A
Erie County
Sandusky County
r ™
Seneca County
e i /
0 4 8 16 Miles



Presenter
Presentation Notes
Purpose:

Provide context for how all of the water quality problems were addressed in terms of loading analysis and TMDL development.  



Interpretation

This complicated looking map is really just an account of what stressors TMDLs are developed for and where in the project area.  



Message

Most of the issues are addressed directly through TMDL development or there is use of a surrogate.  

Surrogates used were TP for NO3 and TP for dissolved oxygen.

TDS is not addressed in 02-03 and legacy toxics are not addressed in 05-02


Summary of what Ohio EPA is aware of in
terms of past water quality programs

* Home septic systems —
— County plans and SS for abating failed systems

e Lake Erie CREP

— For buffer/filter strips and wetlands

 Watershed Action planning
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Presenter
Presentation Notes
Purpose:

Acknowledge what has been done already in the basin to address NPS sources of nutrient and sediment

Look at this distribution (of red CRP acres) and see if there are patterns to be detected e.g., 

where there is more or less sign-up? and why?  

does this correspond to where the most NPS / filter strip type work is needed relative to the data presented earlier in this presentation?



Interpretation

This comes from farm Service Agency’s Common Land Unit (CLU) GIS layer.  The red polygons on the map and the acres tabulated based on those polygons in the table reflect the digitized CRP enrolled acres as of January 2007.  This includes all regular CRP as well as continuous sign-up; WRP, CREP, WREP and perhaps other land set-aside programs.



Message:

01-03 (and lesser degree 01-01) are conspicuously lacking sign-up, especially in the headwater despite the fact that there is considerable need to abate NPS  nutrient loading in those areas.

02-03 and 02-01 have some of the highest sign-up which corresponds to a higher need in those areas.

Take home; however, is that these numbers of acres are probably far less than what is needed to reasonably address the nutrient loading challenges (and sediment) facing the watershed.



Cautionary note:

There was to be many acres coming out of CRP in the late 2000s due to expiring contracts and the incentive to plant more row crops with the high commodity prices.  This map may not accurately reflect what is (or will be) the situation in the Portage watershed.


Questions to be asked

e \What has been done so far in the watershed
to address water quality?

— What were the successes and failures that we can
learn from?

e What is still needed to address most recent
problems identified?

— What resources are needed?
— What obstacles should be expected?



Cropland areas

Cover cropping
Residue management
Nutrient management

Filter strips and hydraulic
buffers

Wetlands
Controlled drainage

NPS recommendations so far. ..

Channelization and Septic
Systems

Two-stage ditches

Floodplain and/or stream
restoration

Increased inspection of
septic systems and
enforcement as needed

Education and awareness
on septic systems
management



Watershed Characteristics



Percent
Land cover class
coverage
| Cultivated Crop 76.5%
Developed 11.4%
Forest 5.5%
Wetlands 2.3%
Open Water 1.8%
Grassland/Merbacecus 1.2% |
Pasture/Hay 0.7%
| BarrenLand 0.5%
Developed. High Denslty 0.4%

GRAND TOTAL
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Wood County

Hancock County

Drainage Class Acres ercent total
Very poorly drained 258,349 64%
Somewhat poorly drained 74,174 18%
Moderately well drained 34,822 9%
(Woll drained 20,905 5.2%
Mot designated 11,913 3.0%)
Poorly drained 756 0.2%
Somoewhal excessively drained 51 0.0%|
400,970
Grand Total
T
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T

&
A
! Jréf 29
- {}’.{.

M

Hydric classifications
Partially hydric 362,613 92%
Unknown 19,291 5%
Not hydric 12,820 3%
All hydric 507 0%
Hydric list
Yes 258,539 65%
No 136,692 35%

Seneca County

Wyandot County

.
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Drainage classifications
good drainage

somewhat poor drainage
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Soil texture distribution?

Ottawa County

Wood County

| Loam 311,378 78%

| Clay 243,681 62% |

| Slit 180.539 46%

| Sand 0,808 13%

| Other 40,118 10%
Till substratum 5,233

Hancock County

Wyandot County

N
Erie County
Sandusky County
F o \
CQ 10.digit HUC
(7% 12-digit HUC
Soil slopes
- very low slopes (< 0.5%)
- low slope (1-2%)
Seneca C¢
B moderate slope (2-10%)
moderately high slope (10-20%)
high slope (34%)
" | 7
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