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INTRODUCTION/BACKGROUND 

The Maumee Watershed Conservancy District (MWCD) contracted Stantec Consulting Services Inc. 

(Stantec) to develop potential alternative solutions to reduce the risks of overbank flooding from the 

Blanchard River and its tributaries in the vicinity of Findlay, Hancock County, Ohio.  The outcome of 

Stantec's efforts thus far includes the recommendations for Hydraulic Improvements along the 

Blanchard River in downtown Findlay, Ohio (Hancock County Flood Risk Reduction Program Final 

Report, Stantec - 2017). The MWCD moved to further investigate these hydraulic improvements and 

the Conservancy Court authorized the projects to move forward in accordance with MWCD's 

Official Plan.  Sediment sampling was conducted in support of the MWCD hydraulic improvements 

project. 

FIELD METHODS 

Sediment sampling was conducted on the upstream side of four low-head dams in the Blanchard 

River by two Stantec field personnel on September 28, 2017 (see Attachment A, Figure 1).  Sediment 

sampling was conducted from an aluminum john-boat and generally followed methodologies 

outlined in “Sediment Sampling Guide and Methodologies (2nd Edition)” (Ohio EPA, 2001).  An 

attempt was made to collect sediment samples from three distinct locations on the upstream side of 

four low-head dams along the Blanchard River between approximately River Mile (RM) 57 and RM 

58 (Attachment A, Figures 2 through 5). 

At each low-head dam location, the following specific procedure was followed: 

1. Reconnaissance sediment soundings with steel rod “feeling” the substrates until suitable finer 

sediments were located. Approximate maximum sediment depth was recorded. 

2. Anchored the boat at bow and stern. 

3. Photographed river upstream and downstream. 

4. Took water quality readings (temperature, pH, dissolved oxygen, turbidity).  These 

measurements were collected only at the first sample site at each of the four low-head dam 

locations. 

5. Aluminum foil was spread out on the boat deck to receive sediment sample. 

6. Ponar® grab sampler was used to place sediment sample onto foil. If enough fine sediment 

was grabbed, a close-up photograph of sediment was taken, then four (4) labeled glass 

containers were filled using a metal spoon and placed in a cooler with ice. 
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7. Another sediment sample was collected and placed in a large, labelled zip lock bag and 

placed in a second cooler without ice. 

8. A water depth reading was taken and Global Positioning Satellite (GPS) coordinates were 

recorded. 

9. Equipment that was in contact with the sediment sample was scrubbed/washed with an 

Alcanox®/distilled water mix and then thoroughly rinsed with distilled water. 

10. Anchors were pulled up and the above steps were repeated for the next sediment sample 

site. 

ECOLOGICAL SCREENING METHODS 

To characterize sediment conditions at the low-head dams, chemical analysis of the samples was 

compared to available reference values.  Since there is not one definitive set of chemical 

concentrations in sediment that are considered acceptable, a tiered approach was used to assess 

the potential for adverse ecological impacts due to sediment contamination.  Analytical results for 

sediment at each of the dams are presented in Attachment C.   

For naturally occurring metals, the first point of comparison was Ohio EPA’s Sediment Reference 

Values (SRVs) for the Eastern Corn Belt Plains ecoregion, which includes the site location (Ohio EPA 

2008).  SRVs are ecoregion-specific concentrations of naturally-occurring metals that can be used in 

lieu of site-specific background concentrations for determining whether sediments have been 

impacted by site related activities.  If the sediment concentrations are at, or near, background 

concentrations, then further assessment or remediation is unnecessary.  

The next point of comparison was consensus-based Threshold Effect Concentrations (TECs) and 

Probable Effects Concentrations (PECs).  Consensus-based TECs represent sediment concentrations 

at which adverse effects may begin to be observed.  TECs were used as Tier 1 ecological screening 

levels (ESLs).  Consensus-based PECs represent concentrations where adverse effects are likely to be 

observed.  PECs were used as Tier 2 ESLs.  It is important to note that TECs and PECs are consensus-

based values derived from published literature and, when exceeded, do not necessarily equate to 

adverse effects.   

Using a technique similar to the one used to derive consensus-based TECs and PECs, MacDonald 

developed threshold effect levels (TELs) and probable effects levels (PELs) for some of the most 

frequently detected sediment contaminants (MacDonald 1994).  Later, Region 5 EPA adopted 

many of these values as sediment ESLs.  Therefore, the Region 5 ESLs were referenced as a second 

source for Tier 1 ESLs and Tier 2 ESLs.   

Finally, Ecological Screening Values (ESVs) for freshwater sediments listed in USEPA Region 4’s 

Ecological Risk Assessment Supplemental Guidance were used a third source for Tier 1 and 2 ESLs for 

sediment (EPA 2015).   
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EQUILIBRIUM PARTITIONING FOR PAHS IN SEDIMENT 

For nonionic organic contaminants such as polycyclic aromatic hydrocarbons (PAHs) and 

polychlorinated biphenyls (PCBs), USEPA reported that the adverse biological effects from these 

constituents are not correlated with bulk sediment concentrations of the contaminants; but are 

more appropriately correlated with the concentration of the contaminant in interstitial pore water 

(EPA 2008).  Therefore, to assess the bioavailability of PAHs in sediment, Equilibrium Partitioning 

Sediment Benchmarks (ESBs) were calculated for each sample where PAHs were detected (Karg 

Dam, Sample 3A, 3B and 3C, Swale Paris Dam, Sample 4A and 4B).  The ESB predicts the fraction of 

a contaminant that is freely dissolved in interstitial pore water and the portion that is bound to 

organic carbon in the sediment and is, therefore, less bioavailable (EPA 2008).  The calculation of 

ESBs is presented in Table 2. 

The first step in developing the ESBs was to convert the concentration of PAHs from mg/kg to µg/g 

and Total Organic Carbon (TOC) concentration (mg/kg) to a unitless Fraction Organic Carbon (fOC) 

by dividing percent TOC by 100.  The next step is to divide the concentration of each detected 

PAHs by the fOC.  Step three is to determine an ESB Toxic Unit (ESBTU) by taking the normalized 

concentration for each PAH calculated in step 2 and dividing that by its corresponding Final 

Chronic Value from U.S. EPA’s Procedures for the Derivation of Equilibrium Partitioning Sediment 

Benchmarks (ESBs) for the Protection of Benthic Organisms: PAH Mixtures (USEPA 2008).  Step four is 

to sum the ESBTUs for each PAH detected to get the ΣESBTU. 

The ESB methodology assumes that the sediment analysis includes 34 PAH compounds.  When fewer 

than 34 PAH compounds are reported an uncertainty factor must be applied.  Therefore, the ΣESBTU 

was multiplied by the 95th Percentile Uncertainty Factor for fewer than 13 PAHs to derive the ΣESBTU.  

If the adjusted ΣESBTU is less than 1, it is likely that the sediment will not be toxic to aquatic life.  If the 

adjusted ΣESBTU is 1 or greater, the sediment may be toxic to aquatic life and more information may 

be needed to determine appropriate sediment management options.  The adjusted ΣESBTU for 

each location with detected PAHs is presented in Attachment D, Table 2. 

RESULTS 

Weather during sediment sampling on September 28, 2017 was mostly sunny and breezy with a high 

of 71 degrees Fahrenheit.  Blanchard River flow was normal with a discharge of approximately 24 

cubic feet per second.  Successful sediment samples were collected from eleven (11) out of twelve 

(12) potential sites (after approximately 10 failed Ponar® grab attempts at the Dam 2C site, the 

sample location was abandoned).  Water depths among the eleven (11) sediment sampling sites 

ranged from a low of 2.5 feet, at Dam 3C, Dam 4A, and Dam 4B, to a high of 4.4 feet, at Dam 1B.  

Overall, the average water depth was approximately 3.3 feet.  Sediment depths among the eleven 

(11) sediment sampling sites ranged from a low of two (2) inches at Dam 2B to a high of nine (9) 

inches at Dam 1A, Dam 1B, and Dam 1C.  Overall, the average sediment depth was approximately 

5.2 inches.  An overview photograph facing upstream and downstream on the Blanchard River at 

each of the eleven (11) sediment sampling locations as well as a close-up photograph of each of 

the sediment samples is provided in Attachment B. 

In general, at all the sediment sampling sites it was fairly difficult to find pockets of finer sediment 

and often it would take multiple (three to five) Ponar® grab attempts to retrieve grab sample with 
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• The concentration of PAHs detected all samples have an adjusted ΣESBTU greater than one 

which suggests that risks to ecological receptors in direct contact with sediment at this 

location may be unacceptable.   

• At all the sediment sampling sites, fine-grained sediments were difficult to find and appeared 

to be randomly scattered on the upstream side of each of the four low-head dams with no 

apparent consistent pattern of finer sediment distribution in any one part of the river. 

The concentrations of metals and PAHs detected above the low-head dams appear to be 

consistent with what one would expect to find in an urban environment like the Blanchard River in 

Findlay.  All PCBs and pesticides were below detection limits.  Because contamination does not 

appear to be widespread and large amounts of fine-grained sediments do not appear to have 

accumulated, no further action for sediment is recommended.  
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Attachment: A – Site map 

B – Site photos 

C - Analytical results 

D – Sediment screening tables 
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Sediment Sampling Sites
Centennial Park Dam

Figure 2HANCOCK COUNTY FLOOD DIVERSION
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