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The Lower Cuyahoga River Total Maximum Daily 
Load (TMDL) report was approved by U.S. EPA on 
September 26, 2003.
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2000 Tinkers Creek (19-007) - WWH Use Designation

Fish/Invert. IBI MIwb ICI QHEI Status Comment

29.1w/28.3 32* -- 48 52.5 PARTIAL Seasons Road
25.0w/25.2 24* -- 46 34.5 NON
17.5w/18.0 25* 5.3* 40 50.0 NON At Whitlach Development
14.3w/14.3 28* 6.4* 40 56.0 PARTIAL Adj. East Idlewood
8.5w/8.5 21* 5.5* 44 76.5 NON Dst. Inland Reclamation
6.9w/7.2 28* 7.5ns G 71.0 PARTIAL Dst. Hawthorn Creek
0.1w/0.1 32* 6.1* 36 78.0 PARTIAL At mouth

Pond Brook (19-008) - MWH Use Designation

Fish/Invert. IBI MIwb ICI QHEI Statusb Comment

3.8H/3.8 36 -- F 44.0 FULL Ust. Shores WWTP
-/1.4 -- -- 28 -- (FULL) SR 82 (wetland area)

Beaver Meadow Run (19-046) - WWH Use Designation

Fish/Invert. IBI MIwb ICI QHEI Status Comment

1.2H/1.2 34* -- F* 57.0 NON Ust. Solon WWTP
0.2H/0.2 38ns -- F* 70.5 PARTIAL Old 

Hawthorne Creek (19-064) - WWH Use Designation

Fish/Invert. IBI MIwb ICI QHEI Status Comment

0.7H/0.7 32* -- MG 60.0 PARTIAL
Wood Creek (19-043) - LRW Use Designation

Fish/Invert. IBI MIwb ICI QHEI Status Comment

0.2H/0.1 20* -- F 62.5 FULL At mouth



2006-2007 Tinkers Creek (19-007) - WWH Use Designation
Fish/Invert. IBI MIwb ICI QHEI Statusb Comment

28.8H/- 34ns 53.0 (FULL) Seasons Road
24.4H/- 26* 63.0 (NON) Ust. 
16.7W/- 30* 6.6* 55.0 (NON) Ust. SR 91
14.3W/- 29* 6.8* 70.5 (NON) Adj. East Idlewood
11.0W/- 26* 5.3* 73.5 (NON)

10.1W/- 28* 6.6* (NON) In Glenwood at power line 
crossing

6.4W/- 20* 6.3* 88.5 (NON) Ust. SR 8
2.2W/- 38 7.6 76.0 (FULL) Ust. and Wood Creek confluence
0.1W/- 40 8.3 78.0 (FULL) At mouth

Pond Brook (19-008) - MWH Use Designation
Fish/Invert. IBI MIwb ICI QHEI Statusb Comment

4.3H/- 38 44.5 (FULL) Ust. 
0.9H/- 30 28.0 (FULL) Dst. SR 82

Beaver Meadow Run (19-046) - WWH Use  Designation
Fish/Invert. IBI MIwb ICI QHEI Statusb Comment

1.2H/- 28* 77.0 (NON) Ust. WWTP discharge
0.1H/- 24* 77.0 (NON) At mouth

Hawthorne Creek (19-064) - WWH Use Designation
Fish/Invert. IBI MIwb ICI QHEI Statusb Comment

0.8H/- 30* 70.5 (NON)
0.1H/- 24* 67.0 (NON) At mouth



Initial Candidate Causes 
(From TMDL)

Organic Enrichment/
Dissolved Oxygen

Metals
Unknown Toxicity
Nutrients
Habitat
Ammonia
Habitat Alteration
Oil & Grease
Siltation
Suspended Solids

Metals
Turbidity
Oil & Grease
Pharmaceuticals
Land Use
TSS / Siltation
Conductivity / Salt
Recolonization
Legacy
Zircoa
Conventional Nutrients

Identified Stressors
(by stressor study group) 





CHARACTERIZE CAUSES

Identify Probable Cause

Eliminate Diagnose Strength of Evidence

Use existing data.

Identify data gaps.

Gather new data.



Aurora Shores                                          City of Solon Water Reclamation
Bedford Heights WWTP                           Streetsboro WWTP
City of Twinsburg WWTP                         Aurora Westerly WWTP
Flow at Gage 23.9 MGD 36.97 CFS
2000's Summer 73.9% percent effluent at gage

Bedford WWTP 3.2 MGD 4.95 CFS
2000's Summer 76.3% percent effluent at Canal Road

Tinkers Creek Flow Duration Curve
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Wilcoxon-Mann-Whitney Rank Sum 
Test
Group 1:  Tinkers Creek
Group 2:  Reference Sites

P Value < .0001

All sampled metals
evaluated.

They are different!
But all are well below the WQS!





Suspended Solids
Candidate Cause



Interesting 
correlation

Conforms to 
other findings in 
literature







QHEI Substrate Cover Channel Riparian Pool Riffle
Group 1 50.1 4.3 12.0 10.5 7.5 8.5 0.9

Average Group 2 61.3 14.6 9.3 13.3 7.2 6.4 3.3
Group 3 74.6 15.4 14.9 16.0 6.7 10.3 4.4

Targets 60.0 13.0 14.0
Group 1 51.3 4.0 12.0 11.8 7.3 8.0 0.0

Median Group 2 60.3 15.5 10.0 13.5 6.5 6.0 3.0
Group 3 73.5 16.0 15.0 16.0 6.5 11.0 4.0

% Sites FULL
Attainment

%Sites PARTIAL
Attainment

%Sites NON
Attainment

Group 1 0.0 12.5 87.5

Group 2 22.2 44.4 33.3

Group 3 26.3 15.7 57.8

Good

Really 
Good!

Not So 
Good

Habitat Data



Average Values 
(mg/l)

Median Values 
(mg/l)

Maximum Values 
(mg/l)

Tinkers Creek 0.24 0.23 0.38
Reference Sites 0.09 0.08 0.22
Tinkers Tributaries 0.19 0.08 0.98
Aurora Branch 0.11 0.09 0.46

Target Values 0.10

Phosphorus

Average Values 
(mg/l)

Median Values 
(mg/l)

Maximum 
Values (mg/l)

Tinkers Creek 3.35 2.89 8.87
Reference Sites 0.57 0.41 1.76
Tinkers Tributaries 1.32 0.47 8.74
Aurora Branch 0.97 0.69 3.82

Target Values 1.05

Nitrate

Nutrients



Target Value 0.10 mg/l



Pharmaceuticals (PPCP)
Initial Candidate Cause





Polar Organic Chemical Integrative Sampler (POCIS)

The POCIS was designed to sequester and 
concentrate waterborne polar organic chemicals.

It consists of a microporous polyethersulfone
membrane enveloping various solid phase sorbents 
and/or mixtures of sorbents.

Its versatility allows for the sequestering medium to 
be tailored to specific applications.

The technology is currently under U.S. Patent 
protection (patent number 6,478,961) and is 
commercially available through EST Laboratories, St. 
Joseph, MO.

Alvarez et al. 2004 Environ Toxicol Chem 23:1640-1648













Skinny Belly

Unlike Billy!!!!!!!!!







Plant Permit Expiration
Aurora Shores 3/31/2010
Aurora Westerly 7/31/2008
Bedford Heights 7/31/2008
Bedford  1/31/2008
Solon 7/31/2009
Streetsboro 7/31/2008
Twinsburg 7/31/2008



What does the TMDL say?
It presents an allocation for phosphorus of 59 lbs/day 
The allocation was done only for plants >1MGD

So…..

Plants >1MGD

Plant Flow
Aurora Westerly 1.4
Bedford Heights 7.5
Bedford  3.2
Solon 5.8
Streetsboro 4
Twinsburg 4.95
TOTAL 26.85

Load = Flow (MGD) X Concentration (mg/l) X 8.34

59 lb/day = 26.85 (MGD) X Concentration (mg/l) X 8.34

59 lb/day = Concentration (mg/l)
26.85 (MGD) X 8.34

0.26 mg/l = Concentration YIKES!!!



Monitoring Data
Loads in kg/day

Plant Flow P Conc P Load NO3 Conc NO3 Load Flow(CFS)
Aurora Shores 0.249 3.00 2.831 15.0 14.156 0.385
Aurora Westerly 1.06 0.70 2.812 7.9 31.537 1.640
Bedford Heights 2.25 0.40 3.411 22.4 191.016 3.481
Bedford  2.28 0.60 5.219 13.9 120.113 3.527
Solon 3.82 0.64 9.266 5.3 76.732 5.910
Streetsboro 2.67 0.43 4.351 20.5 207.446 4.130
Twinsburg 2.77 0.65 6.824 17.1 179.521 4.285

Plants above gage

Plant Flow P Conc P Load NO3 Conc NO3 Load Flow(CFS)
Aurora Shores 0.249 3.00 2.831 15.0 14.156 0.385
Aurora Westerly 1.06 0.70 2.812 7.9 31.537 1.640
Bedford Heights 2.25 0.40 3.411 22.4 191.016 3.481
Solon 3.82 0.64 9.266 5.3 76.732 5.910
Streetsboro 2.67 0.43 4.351 20.5 207.446 4.130
Twinsburg 2.77 0.65 6.824 17.1 179.521 4.285

12.819 29.495 700.407 19.831



“New Permit Limits”

7 day and 
30 day limitPlant

7 day 
limit

30 day 
limit

Aurora Shores 1.5 1 0.7
Westerly 1.5 1 0.7
B.Heights 1.5 1 0.7
Bedford  1.5 1 0.7
Solon 1.5 1 0.7
Streetsboro 1.5 1 0.7
Twinsburg 1.5 1 0.7

% Permit 
Reduction 31%





Tighter phosphorus limits.  Still above TMDL load allocation.
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So Where Are We?

1.Metals are not a major problem
2.Nutrients are elevated
3.Physical habitat has some problems
4.Turbidity is a problem
5.Waterfall is a migration barrier---but 

similar fish species above and below 
falls

6.We know more than when we started!



1.NPDES Permits have been adjusted
2.Water Quality Trading Plan is being 

developed
3.Pharmaceutical collection programs 

underway
4.Ohio EPA developed a common fact 

sheet for dischargers
5.Additional work still being done
6.Land use is important
7.We still need to know more!

So Where Are We?



Important Messages:

Communicate!

We can work together 
towards a common goal!


