








Level 3 Project Study Plan Results: 2025 Sawmill Creek Fish, Macroinvertebrate &
Habitat Surveys Study

Sawmill Creek is a reference reach located on Mahoning Valley Sanitary District property.
It was assessed using Qualitative Habitat Evaluation Index (QHEI), Index of Biotic Integrity
(IBl), and Invertebrate Community Index (ICl) sampling methods and analyses per the
approved PSP (Appendices A and B). Sampling locations are listed in Table 1. Data and
findings are provided for the QHEI and IBI sampling (Appendix C) and ICl sampling
(Appendix D).

Table 1. Sampling locations/extents for habitat, fish and macroinvertebrate
sampling in Sawmill Creek on July 16 and September 3, 2025.

Sampling Point Latitude Longitude
Qualitative Habitat Evaluation Index (QHEI) upstream (US) extent | 41.064767° | 80.799662°
QHEI downstream (DS) extent 41.064418° | 80.800807°
Index of Biotic Integrity (IBI) US extent 41.064767° | 80.799662°
IBI DS extent 41.064418° | 80.800807°
Hester Dendy (HD) 1 for Invertebrate Community Index (ICI) 41.064607° | 80.801412

QHEI Results

Sawmill Creek is a headwater stream with drainage area of 5.5 sgq. miles. Habitat quality
is categorized as “excellent” based on a QHEI score of 76 in 2025. Most metrics scored
high. This included the substrate metric, based on dominant cobble and gravel substrates
with minimal silting and embeddedness. Instream cover metric also scored high showing
a good diversity and abundance of habitat features. Fair riffle and run development were
present. Good channel morphology with little to moderate bank erosion and a wide riparian
zone, comprised of forest floodplain, were documented in and around the stream.
Photographs of representative stream habitat and noteworthy features are found in
Appendix E.

The same approximate location at river mile 0.90 in Sawmill Creek was surveyed by Ohio
EPA in 2013. It received a QHEI score of 67 corresponding with a “good” habitat narrative
category. These results indicate that the habitat has improved in recent years and is
currently in excellent condition.

IBl Results

The fish community was sampled using a rollerbeast longline. Sawmill Creek received an
IBI score of 34 which corresponds to the high end of the “fair” narrative rating for a
headwater site in the Erie Ontario Lake Plain (EOLP) ecoregion. The primary
underachieving metrics that prevented the IBI from scoring higher in 2025 were related to
species composition and trophic composition. With a high percentage of the total catch
being represented by white sucker (Catostomus commersonii), the resulting scores for
Percent Tolerant and Percent Omnivores were in the lowest category, receiving only one
(1) point each. Additionally, there were a low number of sensitive species and insectivores
which resulted in each of those metrics only receiving a score of one (1). Metrics such as
Total Species, Percent Pioneering Species, and Percent Anomalies all scored in the
highest category, receiving five (5) points each. This highlights the healthy physical



condition of fish sampled as well as the species diversity. Photographs of representative
fish species are found in Appendix E.

In 2013, this reach of Sawmill Creek had an IBI score was 40 indicating that the fish
community was “good,” and met warmwater Habitat (WWH) or Coldwater Habitat (CWH)
expectations. The fish community’s health was noted to decline since then, which could
be related to a variety of factors.

ICI Results

Hester Dendy samplers were used to gather quantitative data per the EPA’s request for
this reference site, though that method would typically not be used for a small drainage
area. The ICI score of 40 indicates that the macroinvertebrate community is categorized
as “good” in the EOLP. The qualitative data of 10 Ephemeroptera, Plecoptera and
Trichoptera (EPT) taxa and six (6) sensitive taxa categorizes the macroinvertebrate
community as “marginally good” and meeting warmwater habitat expectation.
Photographs of representative sampling and findings are found in Appendix F.

In 2013, Ohio EPA did not sample the macroinvertebrate community using HD blocks, as
is typically not the protocol for streams with small drainage areas. They did collect a
qualitative sample, which indicated a “marginally good” macroinvertebrate community with
similar number of total taxa and EPT taxa, but about half of the number of sensitive taxa.
In both 2013 and 2025, the qualitative sampling indicates a “marginally good”
macroinvertebrate community that is in attainment. The ICI score in 2025 provides further
resolution that the macroinvertebrate community is “good”.
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Appendix A. Project Study Plan









Level 3 Project Study Plan: 2025 Sawmill Creek Fish, Macroinvertebrate & Habitat
Surveys Study

(1) Objectives: The objective of the proposed study is to evaluate the current health
and condition of the fish and macroinvertebrate community and stream habitat in Sawmill
Creek. The health of the fish and macroinvertebrate assemblages in Sawmill Creek will
be assessed using Ohio EPA’s Index of Biotic Integrity (IBl) for fish, Invertebrate
Community Index (ICl) for macroinvertebrates, and Qualitative Habitat Evaluation Index
(QHEI) for habitat. Results of this study will be utilized by August Mack, Integral
Consulting, Inc., and EPA to document biological community health and stream attainment
status, especially in comparison of any deviation from the full attainment status of this EPA
reference site in 2013.

(2) Non-point/Point Sources: A 2024 release from the upstream Material Sciences
Corporation facility resulted in the migration of material including zinc and hexavalent
chromium, with cyanide as the marker, in the ground and surface water near the facility in
Sawmill Creek. During a May 2025 site visit, EPA recommended this location in Sawmill
Creek to characterize the potential impact downstream in Sawmill Creek. There is
historical data here, therefore this survey serves as a current comparison to the historical
data. Figures 1-2 display the HUC8 and HUC12 of the proposed survey location and the
upstream release location.

The Ohio EPA’s report (published 2018) titled “Biological and Water Quality Study of the
Lower Mahoning River Watershed, 2011 and 2013" indicates the suggested aquatic life
use (ALU) designation for Sawmill Creek at river mile 0.90 was warmwater habitat. When
the site was sampled in 2013, the narrative evaluation for fish was “good” with an IBl score
of 40 and total of 13 species present. The QHEI score was 67.0. The ICI| score was not
calculated, but there were 43 total taxa collected using the qualitative method with 10
Ephemeroptera, Plecoptera and Trichoptera (EPT), 12 sensitive taxa and 3 coldwater
taxa. Overall full attainment was met.

According to the 2011 National Land Cover Database, approximately 3.4% of the local
upstream watershed relative to the proposed sampling location is classified as row crop
land use. Deciduous forest land cover comprises 26.6% of the upstream watershed area.
Pasture/hay land use makes up 4.9% of the watershed area land use. Most notably, land
classified as low, medium, and high intensity development represent a combined 38.3%
of the watershed area land use. Lands classified as developed, open space represent
22.0% of the upstream watershed area. The remaining approximately 5 percent of the
upstream watershed area is comprised of a multitude of other land use classifications in
much smaller proportions (USEPA, 2019). Potential point and non-point sources
(Mahoning County Auditor’s office, 2025) can be seen in Figure 3.

Table 1. Potential Sources of Pollution

Potentlal Sources of Pollution
Polnt Sources Nonpoint Sources
MSC chemical release Agricultural runoff
Combined sewer overflows Highway runoff
Storm sewer outfalls Sedimentation
Septic systems Urban runoff
NPDES permitted facilities Industrial runoff













(3) Parameters Covered: Stream habitat quality will be evaluated using QHEI
assessment in Sawmill Creek. This evaluation includes substrate, instream cover, channel
morphology, riparian development, pool/glide features, and riffle/run features will be
assessed along at least a 150-meter section of each stream.

Quantitative fish sampling will occur at the study location using wading methods. Fish
collection using electrofishing will result in specimens identified to species level, weighed,
counted, and examined for deformities, erosions, lesions, and tumors (DELT anomalies).
Data will be recorded on Ohio EPA Fish Data Sheets or an equivalent form.

Macroinvertebrates quantitative and qualitative sampling will be conducted to collect the
diversity of taxa present in Sawmill Creek. Vouchers will be collected and counted. Taxa
will be noted as EPT, tolerant, sensitive, coldwater, etc. for the ICI metric.

4) Methods: The Qualitative Headwater Evaluation Index (QHEI) will be used to
assess both streams’ habitat health. A 150-meter section or greater of stream that best
represents the average stream conditions will be selected for the QHEI. To conduct the
habitat assessment, MAD will walk the length of the stream reach and make note of their
characteristics to complete the QHEI data forms in the field.

Fish sampling in Sawmill Creek will be conducted by electrofishing, using wading
techniques described in Ohio EPA’s Biological Criteria for the Protection of Aquatic Life,
Volume 1Il (1987a) and a long-line electrofishing unit. This long-line unit consists of 200
meters of cable connected to a 1750-watt generator, producing 125 or 250 volts of pulsed
DC output. Starting from the downstream end of the sampling reach, MAD will work in the
upstream direction using the anode net of the long-line electrofishing unit to thoroughly
cover all habitat types and retrieve fish. Assist netters will follow closely behind to capture
the stunned fish. Captured fish will be deposited into an aerated live well for containment
until they can be sorted, counted, and subsequently released unless kept as physical
vouchers for laboratory identification. Photos will be taken to record species present
focused on identifiable features. Vouchers of species preserved in formalin will be returned
to the lab. Data will be entered into excel spreadsheet to calculate an IBI score.

Macroinvertebrates will be collected following EPA Volume |lI: Standard Biological Field
Sampling and Laboratory Methods for Assessing Fish and Macroinvertebrate
Communities (Biological Criteria: Volume Ill; Ohio EPA 1987b). MAD will sample
macroinvertebrates using quantitative Hester Dendy (HD) set out to be colonized for a six-
week period. Two HD samplers are planned to be installed in case the initial one is lost
due to vandalism, burial, washout, etc. Qualitative methods using a D-frame dip net will
be used to sample all habitat types and handpicking rocks and vegetation when HD is
retrieved. HD sampling is typically conducted at sites with greater than 20 square miles
drainage areas, and Sawmill Creek is only approximately 5.56 sgq. mi; however, EPA has
expressed the desire to have quantitative ICI data at this stream as well. MAD will set the
HDs in runs with water with flow of at least 0.3 feet/second. Flow will be recorded when
the HDs are picked up, placed in plastic containers while still submersed and preserved
with formalin. Midwest Biodiversity Institute (MBI) will identify macroinvertebrates to
furthest taxonomic resolution and data will be used to calculate an ICI score and provide
a narrative rating.

(5) Flow Methods: MAD will use a Global Water flow probe to record stream flow.

(6) Sampling Location: One stream segment of Sawmill Creek is to be sampled under
this PSP. Specific location information is detailed in Table 2 and Figure 4.






water conditions will be determined based on National Weather Service local rainfall data.
Sampling dates will be avoided when it has rained within 24 hours. There are no nearby
USGS stream gauges to provide data relevant to the water level in Sawmill Creek. After
the report is reviewed by Integral Consulting, data will be submitted to EPA within one
year of collection.

(8) QA/QC: Quality assurance and quality control of sampling and analysis methods
for habitat and fish will follow Ohio EPA’s Biological Criteria for the Protection of Aquatic
Life, Volume Il (1987, with updates) and Volume Il (1987a) and the QHEI Manual (Ohio
EPA, 2006). QA/QC of sampling and analysis methods for macroinvertebrate sampling
will adhere to the general principles described in Ohio EPA’s “Surface Water Field
Sampling Manual for water quality parameters and flows” (Ohio EPA, 2009) and Biological
Criteria: Vol 1l (Ohio EPA, 1987b).

Subsamples of difficult-to-identify fish species will be brought back to the laboratory for
verification, and if necessary, sent to The Ohio State University Museum of Biological
Diversity for verification by the Curator and/or Associate Curator of Fish. Voucher
specimens will be collected as described in Section 14 and preserved following methods
outlined in Ohio EPA’s Biological Criteria for the Protection of Aquatic Life (1987a).
Photographic vouchers will be taken to clearly show features that allow definitive
identification of the species depicted.

9) Work Products: By early 2026, MAD will digitally provide biological sampling
results including stream habitat narrative and QHEI scores, fish IBl data,
macroinvertebrate ICl data and an assessment of whether the sampled stream segment
meets its ALU designation and attainment status. Attachments including maps and photos
will be provided.

This data is also intended to be applied toward QDC renewal data for Corbin Binkley (QDC
L3 Habitat and Fish) and Jenna Roller-Knapp (QDC L3 Macroinvertebrate).

(10) Qualified Data Collectors:

Jennifer Roller-Knapp, Lead Project Manager

QDC #01167 with Ohio EPA Level 3 in Benthic Macroinvertebrate Assessment-
Collection and Data Evaluation only (Attachment A) *Note that certification is expired but
recertification materials have been submitted, and the review is pending.

MAD Scientist Associates

253 N. State Street, Suite 101

Westerville, OH 43081

Jenna@madscientistassociates.net

(614) 818-9156

Corbin Binkley

QDC #01608 with Ohio EPA Level 3 in Fish Community Biology - Headwater & Wading
Only (Attachment A)

MAD Scientist Associates

253 N. State Street, Suite 101

Westerville, OH 43081

Corbin@madscientistassociates.net

(614) 818-9156



Jack Freda

QDC # 00838 Ohio EPA Level 3 in Benthic Macroinvertebrate Assessment- Collection
identification and Data Evaluation (Attachment A)

Midwest Biodiversity Institute

4673 Northwest Pkwy

Hilliard, OH 43026

Jfreda@mwbinst.com

(614) 457-6000

Marty Knapp

QDC # 00300 Ohio EPA Level 3 in Benthic Macroinvertebrate Assessment- Collection
identification and Data Evaluation (Attachment A)

Midwest Biodiversity Institute

4673 Northwest Pkwy

Hilliard, OH 43026

mknapp@mwbinst.com

(614) 457-6000

Corbin Binkley will be responsible for leading the fish and QHEI sampling in Sawmill Creek
and identification of fish species. Jenna Roller-Knapp will be responsible for the
macroinvertebrate collection and analysis. Identification of macroinvertebrates will be
contracted to Midwest Biodiversity Institute located in Hilliard, Ohio. At least one intern
and/or technician will assist with fish, macroinvertebrate, and habitat sampling.

(12) Contract Laboratories:

Macroinvertebrates will be identified by a Level 3 QDC in macroinvertebrate
identification at Midwest Biodiversity Institute.

Midwest Biodiversity Institute
4673 Northwest Pkwy
Hilliard, OH 43026

Contact: Chris Yoder
Cyoder@mwbinst.com

(614) 457-6000

Any fish that cannot be positively identified in the field or MAD Scientist Associates
laboratory will be sent to The Ohio State University Museum of Biological Diversity for
verification by the Director, Associate Curator or Sampling Coordinator of Fish:

Dr. Marymegan Daly, Director/ Mr. Marc Kibbey, Associate Curator/ Brian Zimmerman,
Sampling Coordinator

OSU Museum of Biological Diversity

1315 Kinnear Road

Columbus, OH 43212

(614) 292-7873

(12) Scientific Collector’'s Permit: Mark Dilley holds Scientific Collector's Permit (Permit
No. SC220007) for collection of wildlife in Ohio. MAD Scientist Associates staff, Corbin
Binkley and Jenna Roller-Knapp are listed as sub-permittees. A copy is provided as
Attachment B.
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Attachment A: QDC Certificates
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Additionally, collection (and retention) of aquatic biological samples (this includes fish, macroinvertebrates,
mollusks, and shells) requires a collector's permit from the Ohio Department of Natural Resources/Division
of Wildlife. Obtain this permit prior to collection of any biological samples.

You are hereby notified that this action of the Director is final and may be appealed to the

Environmental Review Appeals Commission pursuant to Section 3745.04 of the Ohio Revised Code. The
appeal must be in writing and set forth the action complained of and the grounds upon which the appeal is
based. The appeal must be filed with the Commission within thirty (30) days after notice of the Director’s
action. The appeal must be accompanied by a filing fee of $70.00, made payable to “Treasurer of the State of
Ohio”, which the Commission, in its discretion, may reduce if by affidavit you demonstrate that payment of
the full amount of the fee would cause extreme hardship.

Notice of the filing of the appeal must be filed with the Director within three (3) days of filing with the
Commission. Ohio EPA requests that a copy of the appeal be served upon the Ohio Attorney General’s Office,
Environmental Enforcement Section. An appeal may be filed with the Environmental Review Appeals
Commission at the following address: 30 E. Broad Street, 4th Floor, Columbus, OH 43215.

Sincerely,

M/WW

Anne M. Vogel















Attachment B: Scientific Data Collector Permit





















Appendix C. Habitat and Fish Survey Data Sheets and Analysis















Site Name: Integral Canficld Bio Surveys |Stream: Sawmill Creek Sample Date: 7/16/2025

River Mile: 0.9 Location: NW of Canfield Crew: CB, JRK, AP, EW

Time Fished (seconds): 1210 Drainage basin (sq mi): 5.5 Netter: CB

Dist Fished (km) 0.15 [No of Passes: 1 Sampler Type: E

Feeding Breeding Relative % by
Code Species Name Guild Tolerance |IBI Group| Guild Riv Size | Hab Pref E L Other | # of Fish | Number | Number

40016 WHITE SUCKER 6] T w S 158 316.00 0.48
43011 WESTERN BLACKNOSE DACE G T N S H 8 16.00 0.02
43013 CREEK CHUB G T N N P 38 76.00 0.11
43-039 SILVERJAW MINNOW I N M P 1 2.00 0.00
43-043 BLUNTNOSE MINNOW [¢] T N C P 1 2.00 0.00
43044 CENTRAL STONEROLLER H N N 63 126.00 0.19
47004 YELLOW BULLHEAD I T C 1 16 32.00 0.05
47005 BROWN BULLHEAD 1 T C 1 2.00 0.00
77006 LARGEMOUTH BASS C F C 13 26.00 0.04
77009 BLUEGILL SUNFISH I P S C 16 32.00 0.05
80-003 YELLOW PERCH M 3 6.00 0.01
80011 LOGPERCH I M D S 6 12.00 0.02
80014 JOHNNY DARTER 1 D C P 2 4.00 0.01
80-024 FANTAIL DARTER 1 D C H 5 10.00 0.02

I OHIO EPA INDEX CALCULATIONS - IBI AND Mlwb
IBI Calculation - Headwater Site - Long-line
Qty Score
Species composition
Total species 14 5
Darters + sculpin 3 3
Headwater species 2 3
Minnow species 5 3
Sensitive species 1.00 1
% tolerant SPP. 67% 0.67 1
Trophic composition
% pioneering spp. 13% 013 5
% omnivores 48% 048 1
% insectivores 14% 0.14 1
Fish composition
Simple lithophils {# of spp) 3 3
% DELT anomalies 0.30% 0.003021148 5
Fish numbers 218 3
|1BI: 34 QHEI: 76
Narrative: Fair Narrative: Excellent
Ecoregion: EOLP




Appendix D. Macroinvertebrate Data Sheets and Analysis









Appendix Table B-2. Macroinvertebrate taxa list for Sawmill Creek in 2025.

River Code18-017

River: Sawmill Creek Coll. Date 09/03/2025 RM: 0.90

Site ID: 302306 Location: Rd. off Kirk Rd, Canfield, OH Sample:
Taxa CWH Taxa CWH

Code Taxa Taxa Tol. Qt/Ql.  Code Taxa Taxa Tol. Qt/Ql
01320 Hydrasp 6 83820 Microtendipes "caelum” (sensu M +
01801 Turbellaria 9 + Simpson & Bode, 1980)
03600 Oligochaeta T 14 + 84210 Paratendipes albimanus or P. F 98 +
04687 Placobdella parasitica MT + duplicatus
07800 Cambarus sp + 84315 Phaenopsectra flavipes MT 3+
08230 Faxonius obscurus MT + 84450 Polypedilum (Uresipedilum) flavum F 3+
08601 Hydrachnidia F 2 4 84460 Polypedilum (P.) fallax group F 28
11115 Bastis tricaudatus X M + 84470 Polypedilum (P.? illinoense T +
11120 Baetis flavistriga F 7 4 84540 ::;T’::::;";::L'sodura) F 6
11130 Baetis intercalaris F + 84750 Stictochironomus sp .
13521 Stenonema femoratum F T+ 84790 Tribelos fuscicorne
21200 Calopteryx sp F 28 + 85500 Paratanytarsus sp 3
22001 Coenagrionidae T * 85501 Paratanytarsus longistilus X Ml 3
23600 Aeshna sp T + 85615 Rheotanytarsus pellucidus MI 6
23909 Boyeria vinosa F + 85625 Rheotanytarsus sp F 31
25200 Lanthuis sp X M * 85800 Tanytarsus sp F +
27500 Somatochlora sp MT + 85802 Tanytarsus n. sp nr. curticornis F 3
42700 Belostoma sp * 85818 Tanytarsus glabrescens group sp 4 F 3+
43300 Ranatra p * 85821 Tanytarsus glabrescens group sp 7 F 15
48610 Nigronia fasciata X M + 85840 Tanytarsus sepp F 6
50301 Chimarra aterrima Mi + 87540 Hemerodromia sp F 3
52200 Cheumatopsyche sp F 35 + 95100 Physellasp T 08 4
52450 Ceratopsyche sparna * 95907 Gyraulus (Torquis) parvus MT +
52530 Hydropsyche depravata group 7+ 96120 Menetus (Micromenetus) dilatatus MT 3
53800 Hydropila sp * 96264 Planorbella (Pierosoma) pilsbryi T 1+
59310 Mystacides sepulchralis Mi + 96801 Ancylida . 10
59500 Oecetis sp F 1 98001 Pisididae 1
60900 Peltodytes sp MT +
65800 Berosus sp T T+ No. Quantitative Taxa: 39 Total Taxa; 68
68601 Ancyronyx variegata F +
69400 Stenelmis sp F 8+ No. Qualitative Taxa: 46 ICl: 40
71900 Tipula sp F + Number of Organisms: 480 Qual EPT: 10
74100 Simulium sp F +
77500 Conchapelopia sp F 9
77800 Helopelopia sp F 61 +
78140 Labrundinia pilosella F 2
78350 Meropelopia sp X F 3
78450 Nilotanypus fimbriatus F 15
78655 Procladius (Holotanypus) sp MT +
80370 Corynoneura lobata F 11
81250 Nanocladius (N.) minimus F 3
82820 Cryptochironomus sp F 3
83040 Dicrotendipes neomodestus F +

11/21/2025 MBI - Midwest Biodiversity Institute B-2- 1



Appendix Table A-1. ICI metrics and values in the Sawmill Creek study area during 2025.

Drainage Number of Percent:
Site River Area  Total Mayfly CaddisflyDipteran Caddis- Tany-  Other Tolerant Qual.
ID Mile (sqmi) Taxa Taxa Taxa Taxa Mayflies flies tarsini Dipt/NI Organisms EPT  ICI

Sawmill Creek (18-017)
Year: 2025
302306 0.90 5.5 39(6) 2(0) 3(6) 22(6) 1.7(2) 9.06) 14.6(4) 67.1(0) 14.6(4) 10(6) 40

t A1-1



Appendix E: Habitat and Fish IBl Photolog




































Appendix F: Macroinvertebrate ICI Photolog


















