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Glossary of Terms

Sampling and evaluation of receiving waters not necessarily
associated with episodic perturbations.

An association of interacting populations of organisms in a
given waterbody, for example, the fish assemblage or the
benthic macroinvertebrate assemblage.

An association of interacting assemblages in a given
waterbody, the biotic component of an ecosystem.

A beneficial use designation in which the waterbody
provides suitable habitat for survival and reproduction of
desirable fish, shellfish, and other aquatic organisms;
classifications specified in State water quality standards
relating to the level of protection afforded to the resident
biological community by the custodial State agency.

Refers to all of the various species of a particular taxonomic
grouping (e.g., fish, macroinvertebrates, algae, submergent
aquatic plants, etc.) that exist in a particular habitat.
Operationally this term is useful for defining biological
assessment methods and their attendant assessment
mechanisms, i.e., indices of biotic integrity (IBl), O/E
models, or fuzzy set models.

The state of condition of a waterbody as measured by
chemical, physical, and biological indicators. Full
attainment is the point at which measured indicators
signify that a water quality standard has been met and it
signifies that the designated use is both attained and
protected. Non-attainment is when the designated use is
not attained based on one or more of these indicators
being below the required condition or state for that
measure or parameter.

A measurable part or process of a biological system.

Desirable uses that acceptable water quality should
support. Examples are drinking water supply, primary
contact recreation (such as swimming), and aquatic life
support.
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Benthic Macroinvertebrates

Best Management Practice

Biological Assessment

Biological Criteria (Biocriteria)

Biological Condition Gradient

Biological Diversity
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Animals without backbones, living in or on the substrates,
of a size large enough to be seen by the unaided eye, and
which can be retained by a U.S. Standard No. 30 sieve
(0.595 mm openings). Also referred to as benthos, infauna,
or macrobenthos.

An engineered structure or management activity, or
combination of these that eliminates or reduces an adverse
environmental effect of a pollutant, pollution, or stressor
effect.

An evaluation of the biological condition of a waterbody
using surveys of the structure and function of a community
of resident biota; also known as bioassessment. It also
includes the interdisciplinary process of determining
condition and relating that condition to chemical, physical,
and biological factors that are measured along with the
biological sampling.

Scientific meaning: quantified values representing the
biological condition of a waterbody as measured by
structure and function of the aquatic communities typically
at reference condition; also known as biocriteria.

Regulatory meaning: narrative descriptions or numerical
values of the structure and function of aquatic communities
in a waterbody necessary to protect a designated aquatic
life use, implemented in, or through state water quality
standards.

A scientific model that describes the biological responses
within an aquatic ecosystem to the increasing effects of
stressors.

Refers to the variety and variability among living organisms
and the ecological complexes in which they occur. Diversity
can be defined as the number of different taxa and their
relative frequencies. For biological diversity, these taxa are
organized at many levels, ranging from complete
ecosystems to the biochemical structures that are the
molecular basis of heredity. Thus, the term encompasses
different ecosystems, species, and genes; also known as
biodiversity.
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An organism, species, assemblage, or community
characteristic of a particular habitat, or indicative of a
particular set of environmental conditions; also known as a
bioindicator.

The ability of an aquatic ecosystem to support and maintain
a balanced, adaptive community of organisms having a
species composition, diversity, and functional organization
comparable to that of natural habitats within a region (after
Karr and Dudley 1981).

The use of a biological entity (taxon, species, assemblage)
as a detector and its response as a measure of response to
determine environmental conditions. Ambient biological
surveys and toxicity tests are common biological
monitoring methods; also known as biomonitoring.

The collection, processing, and analysis of a representative
portion of the resident aquatic community to determine its
structural and/or functional characteristics and hence its
condition using standardized methods.

An act passed by the U.S. Congress to control water
pollution (formally referred to as the Federal Water
Pollution Control Act of 1972). Public Law 92-500, as
amended. 33 U.S.C. 1251 et seq.; referred to herein as the
CWA.

This section of the Act requires States, territories, and
authorized Tribes to develop lists of impaired waters for
which applicable water quality standards are not being met,
even after point sources of pollution have installed the
minimum required levels of pollution control technology.
The law requires that these jurisdictions establish priority
rankings for waters on the lists and develop TMDLs for
these waters. States, territories, and authorized Tribes are
to submit their list of waters on April 1 in every even-
numbered year.

Biennial reporting required by the Act to describe the
quality of the Nation’s surface waters, to serve as an
evaluation of progress made in maintaining and restoring
water quality, and describe the extent of remaining
problems.
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Criteria Limits on a particular pollutant or condition of a waterbody
presumed to support or protect the designated use or uses
of a waterbody. Criteria may be narrative or numeric and
are commonly expressed as a chemical concentration, a
physical parameter, or a biological assemblage endpoint.

DELT Anomalies The percentage of Deformities, Erosions (e.g., fins, barbels),
Lesions and Tumors on fish assemblages (DELT). An
important fish assemblage attribute that is a commonly
employed metric in fish IBls.

Designated Uses Those uses specified in state water quality standards for
each waterbody or segment whether or not they are being
attained.

Designed Sewer Relief Points within the sanitary/combined collection system

where sewage is diverted to relief pipes, and ultimately an
outfall, during periods of heavy precipitation, pump
failures, or other maintenance issues.

Disturbance Any activity of natural or human causes that alters the
natural state of the environment and its attributes and
which can occur at or across many spatial and temporal
scales.

Ecological integrity The summation of chemical, physical, and biological
integrity capable of supporting and maintaining a balanced,
integrated adaptive community of organisms having a
species composition, diversity, and functional organization
comparable to that of natural habitats in the region.

Ecoregion A relatively homogeneous geographical area defined by a
similarity of climate, landform, soil, potential natural
vegetation, hydrology, or other ecologically relevant
variables; ecoregions are portioned at increasing levels of
spatial detail from level | to level IV.

Existing Use A use that was actually attained in a waterbody on or after
November 28, 1975, whether or not they are included in
the state water quality standards (November 28, 1975 is
the date on which U.S. EPA promulgated its first water
quality standards regulation in 40CFR Part 131). Existing
uses must be maintained and cannot be removed.
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Index of Biotic Integrity (IBI)

Miwb

Metric

Monitoring and Assessment

Multimetric Index

Narrative Biocriteria

Natural Condition
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An integrative expression of site condition across multiple
metrics comprised of attributes of a biological assemblage.
It refers to the index developed by Karr (1981) and
explained by Karr et al. (1986). It has been used to express
the condition of fish, macroinvertebrate, algal, and
terrestrial assemblages throughout the U.S. and in each of
five major continents.

The Modified Index of Well-Being (Mlwb) is based on fish
assemblage measures including numbers, biomass, and two
diversity indices (Shannon Index) based on numbers and
biomass. The numbers and biomass metrics exclude highly
tolerant species. It reflects the overall productivity and
diversity of the fish assemblage and it frequently responds
before the IBI to improvements in water quality and
habitat.

A calculated term or enumeration representing an attribute
of a biological assemblage, usually a structural aspect, that
changes in a predictable manner with an increased effect of
human disturbance.

The entire process of collecting data from the aquatic
environment using standardized methods and protocols,
managing that data, analyzing that data to make
assessments in support of multiple program objectives, and
disseminating the assessments to stakeholders and the
public.

An index that combines assemblage attributes, or metrics,
into a single index value. Each metric is tested and
calibrated to a scale and transformed into a unitless score
prior to being aggregated into a multimetric index. Both the
index and metrics are useful in assessing and diagnosing
ecological condition.

Written statements describing the narrative attributes of
the structure and function of aquatic communities in a
waterbody necessary to protect a designated aquatic life
use.

This includes the multiplicity of factors that determine the
physical, chemical, or biological conditions that would exist
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Numeric Biocriteria

Pump Station

Qualitative Habitat Evaluation Index

Reference Condition

Reference Site

Regional Reference Condition
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in a waterbody in the absence of measurable impacts from
human activity or influence.

Specific quantitative and numeric measures of the structure
and function of aquatic communities in a waterbody
necessary to protect a designated aquatic life use.

A component of the sewerage collection system that lifts
water from one elevation to a higher elevation.

A qualitative habitat evaluation assessment tool that is
applied to streams and rivers in Ohio and which is used to
identify habitat variables that are important to attainment
of the Ohio biological criteria.

The condition that approximates natural, unimpacted, or
best attainable conditions (biological, chemical, physical,
etc.) for a waterbody. Reference condition is best
determined by collecting measurements at a number of
sites in a similar waterbody class or region under minimally
or least disturbed conditions (by human activity), if they
exist. Since undisturbed or minimally disturbed conditions
may be difficult or impossible to find in some states, least
disturbed conditions, combined with historical information,
models or other methods may be used to approximate
reference condition as long as the departure from natural
or ideal is comprehended. Reference condition is used as a
benchmark to establish numeric biocriteria.

A site selected to represent an approximation of reference
condition and by comparison to other sites being assessed.
For the purpose of assessing the ecological condition of
other sites, a reference site is a specific locality on a
waterbody that is minimally or least disturbed and is
representative of the expected ecological condition of
other localities on the same waterbody or nearby
waterbodies.

A description of the chemical, physical, or biological
condition based on an aggregation of data from reference
sites that are representative of a waterbody type in an
ecoregion, subregion, bioregion, or major drainage unit.
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Sanitary Sewershed

Stressors

Use Attainability Analysis (UAA)

Use Classes

Use Subclasses

TALU Based Approach

Tiered Aquatic Life Uses (TALUs)
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Polygons that define a network of sanitary/combined pipe
draining basins. Similar to a watershed, but defined by
pipes, not by surface drainage characteristics.

Physical, chemical, and biological factors that can adversely
affect aquatic organisms. The effect of stressors is apparent
in the biological responses.

A structured scientific assessment of the physical, chemical,
biological or economic factors affecting attainment of the
uses of waterbodies.

A broad capture of a designated use for general purposes
such as recreation, water supply, and aquatic life.

A subcategorization of use classes into discrete and
meaningful descriptions. For aquatic life this would include
a hierarchy of warmwater and cold water uses and
additional stratification provided by different levels of
warmwater uses and further stratification by waterbody
types.

This approach includes tiered aquatic life uses (TALU) based
on numeric biological criteria and implementation via an
adequate monitoring and assessment program that
includes biological, chemical, and physical measures,
parameters, indicators and a process for stressor
identification.

As defined: The structure of designated aquatic life uses
that incorporates a hierarchy of use subclasses and
stratification by natural divisions that pertain to
geographical and waterbody class strata. TALUs are based
on representative ecological attributes and these should be
reflected in the narrative description of each TALU tier and
be embodied in the measurements that extend to
expressions of that narrative through numeric biocriteria
and by extension to chemical and physical indictors and
criteria.

As used: TALUs are assigned to water bodies based on the
protection and restoration of ecological potential. This
means that the assignment of a TALU tier to a specific
waterbody is done with regard to reasonable restoration or
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Total Maximum Daily Load (TMDL)

Water Quality Standards (WQS)

Water Quality Management
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protection expectations and attainability. Hence knowledge
of the current condition of a waterbody and an
accompanying and adequate assessment of stressors
affecting that waterbody are needed to make these
assighments.

The maximum amount of a pollutant that a body of water
can receive while still meeting water quality standards.
Alternatively, a TMDL is an allocation of a water pollutant
deemed acceptable to attain the designated use assigned
to the receiving water.

A law or regulation that consists of the designated use or
uses of a waterbody, the narrative or numerical water
quality criteria (including biocriteria) that are necessary to
protect the use or uses of that particular waterbody, and an
antidegradation policy.

A collection of management programs relevant to a water
resource protection that includes problem identification,
the need for and placement of best management practices,
pollution abatement actions, and measuring the
effectiveness of management actions.
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List of Acronyms

AAV Area of Attainment Value

ADV Area of Degradation Value

ALU Aguatic Life Use

BCG Biological Condition Gradient

BMP Best Management Practice

BNA Base Neutral Acid Compound

Ccso Combined Sewer Overflow

CWA Clean Water Act

cwp Columbus Water and Power (formerly DPU)
DELT Deformities, Erosions, Lesions, and Tumors (fish)
DWR Division of Water Reclamation (formerly DOSD)
DOW Division of Water

DPU Department of Public Utilities (now CPW)

DSR Designed Sewer Relief

ECOS Ohio EPA database framework used by MBI
EPA Environmental Protection Agency

EPT Ephemeroptera, Plecoptera, Trichoptera

EWH Exceptional Warmwater Habitat

FCSWCD Franklin Co. Soil and Water Conservation District
HD (or H-D) Hester Dendy artificial substrate sampler

HHEI Headwater Habitat Evaluation Index
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HSTS Home Sewage Treatment system

IBI Index of Biotic Integrity for fish assemblages
ICI Invertebrate Community Index

LOS Level of Service

LOT Lower Olentangy Tunnel

LIMS Laboratory Information Management System
M&A Monitoring and Assessment

MBI Midwest Biodiversity Institute

Miwb Modified Index of Well-Being

NPDES National Pollutant Discharge Elimination System
OAC Ohio Administrative Code

OARS OSIS Augmentation Relief Sewer

ocCDL Ohio Credible Data Law

ORC Ohio Revised Code

OosIS Olentangy Scioto Interceptor Sewer

OWEA Ohio Water Environment Association

PAH Polycyclic Aromatic Hydrocarbon

PCR Primary Contact Recreation

PSP Project Study Plan

QAPP Quality Assurance Program Plan

QDC Qualified Data Collector

QHEI Qualitative Habitat Evaluation Index
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RDII Rainfall Derived Inflow & Infiltration

SCR Secondary Contact Recreation

SCPz Stream Corridor Protection Zones

STV Statistical Threshold Value

SWIMS Surface Water Information Management System
TALU Tiered Aquatic Life Use

TMDL Total Maximum Daily Load

UAA Use Attainability Analysis

VvVOC Volatile Organic Compound

wiB Water In Basement

WLA Waste Load Allocation

WMAO Water Management Association of Ohio
waQs Water Quality Standards

WRP Water Reclamation Plant (formerly WWTP)
WWH Warmwater Habitat

WWMP Wet Weather Management Plan

WWTP Wastewater Treatment Plant (now WRP)
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FOREWORD
What is a Biological and Water Quality Survey?

A biological and water quality survey, or “biosurvey”, is an interdisciplinary monitoring effort
coordinated on a waterbody specific or watershed scale. This may involve a relatively simple
setting focusing on one or two small streams, one or two principal stressors, and a handful of
sampling sites or a much more complex effort including entire subwatersheds, drainage basins,
multiple and overlapping stressors, and tens of sites. The latter is the case with this study in
that the Roberts Millikin, Barbee Ditch, and Dry Run HUC12 subwatershed along with Evans Run
and Kian Run include a mix of overlapping stressors and sources in a mosaic of heavily urban
and suburban land uses in the west side of Columbus including Hilliard and the Hilltop areas.
The 2024 assessment is the first survey for most of the 25 sites, with historical data available in
the Ohio EPA database (not published) for approximately 10 sites all of which are in Trabue Run
and Dry Run dating back to 1994-98 and 2010.

Scope of the 2024 Roberts Millikin Ditch, Barbee Ditch, and Dry Run Subwatersheds Biological

and Water Quality Assessment

The scope of the 2024 biological and water quality assessment included the Roberts Millikin
Ditch, Barbee Ditch, and Dry Run subwatersheds, a portion of the latter which is part of
Blueprint Columbus?!. Two other direct Scioto River tributaries, Evans Run and Kian Run, were
also included in the 2024 survey. This survey presents the first accomplished under a regional
monitoring plan that was developed in 2023-24 (MBI 2024a) with support from the Columbus
Division of Water Reclamation (DWR). The Central Ohio Watersheds Biological and Water
Quality Assessment Plan? was developed to implement a watershed based approach to
assessing the quality and status of streams within DWR sewersheds, Blueprint Columbus areas,
and the MS4 areas of Central Ohio beyond the previous surveys of the Scioto River and
Olentangy River mainstems in 2020 and 2022 (MBI 2022).

The overall objectives of the 2024 survey included:

1. Evaluate the appropriateness of existing aquatic life use designations and make
recommendations for any changes to those designations;

2. Determine the aquatic life status of streams and rivers in quantitative terms including

the spatial extent and severity of impairments and their respective departures from

established criteria;

Identify new or emerging threats to reaches of full attainment;

4. Determine the effectiveness of best management practices and other restoration efforts

w

L https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-
Water-Power/Blueprint-Columbus

2 https://mwbinst.com/publications/tech-reports/watershed-monitoring-and-bioassessment-plan-for-the-central-ohio-
watersheds
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within the surveyed subwatersheds;

5. Provide an assessment of potential nutrient enrichment effects using the Steam
Nutrient Assessment Procedure developed by Ohio EPA (2015a);

6. Provide baseline data for the assessment of Blueprint Columbus in the Dry Run
subwatershed;

7. Determine the effects, if any, of sewage releases from the sanitary system to study area
stream quality and attainment status;

8. Provide updated data for the assessment of the subwatersheds last done by Ohio EPA in
2023 and prior years in relation to sanitary sewer system impacts, MS4 stormwater
permitting, and issues of interest to local stakeholders.

The data presented herein were processed, evaluated, and synthesized as a biological and
water quality assessment of aquatic life and recreational use attainment status. The 2024
bioassessment is spatially more comprehensive than prior assessments accomplished by Ohio
EPA thus it will fill important gaps left by prior surveys. Trends over time were limited to site-
specific comparisons. The 2024 bioassessment was conducted under a Level 3 Project Study
Plan (PSP; MBI 2024b) submitted to and approved by the Ohio Credible Data Program. As such
the results of the biological and habitat assessment can be used for purposes specified by the
Ohio Credible Data Law and Regulations3. Each of the 25 monitoring sites were sampled for
biological assemblages (fish, macroinvertebrates, and salamanders), habitat (QHEI/HHEI), and
water quality (grab samples), with six sites sampled for a suite of nutrient effect indicators
(continuous and grab samples), and sediment chemistry (Figure 1).

3 Ohio Revised Code 6111.5 and Ohio Administrative Code 3745-4.
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Map of 2024 Study Area
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Millikin_Barbee_Dry Run Biological & WQ Assessment 2024

Figure 1. The 2024 Roberts Millikin Ditch,
Barbee Ditch, and Dry Run subwatersheds plus
Evans Run and Kian Run study area showing
biological, habitat, and water quality
sampling locations. The area of Blueprint
Columbus within the study area is also shown.
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SUMMARY AND CONCLUSIONS

Overview of the 2024 DWR Sponsored Monitoring and Assessment Program

The Columbus Water and Power (AKA Columbus Public Utilities), Division of Water Reclamation
(DWR) sponsored a comprehensive biological and water quality assessment of the Roberts
Millikin Ditch, Barbee Ditch, and Dry Run subwatersheds took place during June-October 2024.
It included 25 total sites including four (4) in the Roberts Millikin Ditch subwatershed, nine (9) in
the Barbee Ditch subwatershed, nine (9) in the Dry Run subwatershed, two (2) in Kian Run, and
a single site in Evans Run. All have small watershed areas between 1.4 and 9.4 square miles. Dry
Run is directly related to Blueprint Columbus with all others related to MS4 stormwater
permitting, the DWR sewer system, and local interests. Sampling was conducted for water
chemistry, sediment chemistry, habitat, and biological assemblages. Chemical analyses were
conducted for 26 laboratory analytes and four field parameters in water and seven (7) heavy
metals and multiple organic chemical compounds in both water and sediments. E. coli bacteria
counts were determined to assess the status of the Primary Contact Recreational (PCR) use, but
was also used as an indicator of organic pollution. Parameters consistent with a proposed Ohio
EPA nutrient effects assessment methodology were also collected including two forms of
chlorophyll a and continuous dissolved oxygen (D.0O.), temperature, pH, and conductivity at six
(6) locations in the downstream portions of Roberts Millikin Ditch (1 site), Barbee Ditch (2 sites),
Dry Run (2 sites), and Kian Run (1 site). Habitat quality was assessed with the Qualitative
Habitat Evaluation Index (QHEI) and the biological assemblages included fish and
macroinvertebrates consistent with Ohio EPA methods and the biological criteria for assessing
the status of aquatic life use designations per the Ohio WQS (OAC 3745-1-07) at all sites.

The 2024 biological and water quality assessment was focused on the following issues of
importance to DWR and other stakeholders:

1. Documentation of the current status of existing and recommended aquatic life uses in the
2024 study area subwatersheds.

2. Only three (3) of 15 individual streams sampled and assessed in 2024 had existing aquatic
life and recreational use designations in the Ohio WQS - each was verified by the 2024
assessment.

3. Of the 12 streams that are currently not listed and thus designated in the WQS, five (5)
were recommended as WWH and the remaining seven (7) as Primary Headwater Habitat
Class Il (PHW?2). All were recommended for the PCR recreational use per current Ohio EPA
policy.

4. Identification of chemical/physical or habitat related stressors associated with observed
aquatic life use impairments or threats to existing full attainment were accomplished.

5. Assessment of nutrient impacts using the Ohio EPA SNAP methodology that consists of a
multiparameter, “combined” approach about nutrient effects was conducted at six (6) sites.

6. Documentation of the current status of recreational uses based on E. coli bacteria levels and
adhering to the E. coli criteria in the Ohio WQS (OAC 3745-1-37[C]) was conducted at all

4|Page
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sites in the 2024 study area.
7. The accounting of potential pollution sources included the novel use of the CWP GIS
database about “sewer features” within the 2024 study area.

Aquatic Life Use Attainment Status

Aquatic Life and Recreation Use Recommendations

The principal goal of the 2024 biological and water quality assessment was to assess the status
of the fish and macroinvertebrate assemblages that are the principal determinant of aquatic life
use attainment status. Surveys of the 2024 study area subwatersheds by Ohio EPA have been
sparse, but what sampling that has been accomplished dates back to 1995 with the most
comprehensive surveys in 1995 and 2003. These datasets were included in the 2024 biological
and water quality assessment as a limited analysis of trends. The 2024 survey represents the
first comprehensive baseline assessment done to date.

Twenty-five sites within five (5) tributaries that enter the Scioto River between RM 137.52 and
RM 126.5 were sampled in 2024. All have small watershed areas of generally between 1.4 and
9.4 square miles and, with exception of Kian Run, are in the trellised watersheds of Roberts
Millikin Ditch, Barbee Ditch, Dry Run, and Evans Run. The 2024 sampling is the first of a rotation
of monitoring through rivers and streams with potential and realized impacts of interest to
DWR. This includes a focused effort on establishing a more comprehensive baseline for
Blueprint Columbus and to clarify the impaired waters status for small urban watershed
assessment in support of the DWR sewerage management and MS4 programs.

Each subwatershed has varying intensities of urban/suburban, commercial, and industrial land
uses with an accompanying mosaic of water quality, hydrological, and habitat alterations, some
of which pose difficult restoration and protection challenges. Out of the 15 individual streams
assessed in 2024, only three (3) are currently designated in the Ohio WQS (OAC 3745-1-09;
Table 9-1) while the remaining 12 are unlisted and hence are undesignated. Trabue Run is listed
as being designated, but being tributary to the currently undesignated Barbee Ditch, it is listed
out of sequence in the WQS. Table 1 lists the existing or recommended aquatic life and
recreation uses for the 15 stream reaches that comprise the 2024 study area. Seven (7) or
nearly one-half of the 15 stream reaches are recommended for Primary Headwater Habitat
Class 2 with all except two (2) sites in the Dry Run subwatershed and the single site in Evans
Run having drainage areas <1.0 square miles, the smallest being 0.22 square miles for site
TRBO4 in an unnamed tributary to Trabue Run at RM 2.70 (Table 2). The Dry Run sites at DRY07
and DRY09 had drainage areas of 1.37 and 1.28 square miles respectively. The Evans Run site
(SCC01) has a drainage area of 1.39 square miles. The remaining stream reaches are
recommended as WWH with Kian Run retaining the current designation of MWH-C. All sites
were evaluated against the PCR recreation use following current Ohio EPA policy.

Aquatic Life Use Attainment Status
A single site in Trabue Run (TRB01) was in full attainment of WWH, two (2) sites, one in Dry Run
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Table 1. Current and recommended use designations for 15 stream reaches in the 2024 Roberts Millikin Ditch, Barbee Ditch, Dry Run, Evans Run, and Kian Run reaches
and subwatersheds in the Columbus DWR study area. Recommendations are made for the aquatic life and recreational uses only. WWH — Warmwater Habitat;
MWH — Modified Warmwater Habitat; PWH2 — Primary Head water Habit Class 2; PCR — Primary Contact Recreation.

Water Body Segment SRW | WWH | EWH | MWH | PWH2 | LRW | AWS | IWS PCR SCR Comments
Kian run + + + + ECBP ecoregion — channel modification
Dry run + + + + Designated Tributary to Scioto R.
Trib. to Dry Run @RM 1.61 ust. RM 2.40 + + Undesignated Tributary to Dry Run
Trib. to Dry Run @RM 1.61 dst. RM 2.40 + + Undesignated Tributary to Dry Run
Trib. to Dry Run @RM 2.61 + + Undesignated Tributary to Dry Run
Barbee Ditch dst. RM 2.10 + + Undesignated Tributary to Scioto R.
Barbee Ditch ust. RM 2.10 + + Undesignated Tributary to Scioto R.
Trabue run + + + + Designated Tributary to Barbee Ditch
Trib. to Trabue Run @RM 2.70 + + Undesignated Tributary to Trabue Run
Trib. to Trabue Run @RM 1.21 + Undesignated Tributary to Trabue Run
Trib. to Trib. to Barbee Ditch @RM 1.87 + Undesignated Tributary to Tributary to Barbee Ditch
Evans Run (Scioto R. @RM 136.97) + + Undesignated Tributary to Scioto R.
Roberts Millikin Ditch dst. Quarry Metropark + Undesignated Tributary to Scioto R.
Roberts Millikin Ditch ust. Quarry Metropark + + Undesignated Tributary to Scioto R.
Trib. to Roberts Millikin @RM 0.20 + + Undesignated Tributary to Roberts Millikin Ditch

Legend: +- use desingation verified by an Ohio EPA biological and habitat assessment; + - recommeded use based on Level 3 data collectedin 2024; blue highlght - use in current WQS; yellow highlight - currently unlisted

in WQS.
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Table 2. Status of aquatic life use attainment at 25 sites in 2024 study area between mid-June through mid-October, 2024 based on existing and recommended uses. The Ohio

biocriteria, Primary Headwater Habitat (PHW) class thresholds, and other acronyms appear in the legend below. Table 2 is continued on the next page.

Footnotes: ? Current use in OAC 3745-1-09; b Recommened use based on this survey;  Biocriteria codified in OAC 3745-1-07, Table 7-1; 9 Narrative assessment used in lieu of ICI; ® FULL - all biocriteria attain; PARTIAL - one/two biocriteria fail attain; NON - no biocriteria attain or one assemblage poor/very poor narrative; Primary Headwater Habitat (PHW) assessment used in lieu of IBI/ICI

narrative; NS - not sampled; na - not applicable; NA - not acceptable.

Recomm-
Ohio EPA Drainage | Current ended
Basin-Stream River Mile Area Aqutic |Aquatic Life Qual. Aquatic Life PHWH

Site_ID Code Fish/Macros (mi.z) Life Use” Use® IBI Narrative® | Use Status® QHEI Class’ HHEI Location Comments

Roberts Millikin Ditch (Scioto R. @137.52)
RMDO03 02 937 2.75/2.80 0.61 Undes. PHW2 26 P na 69.00 PHW2 69.00 |Ust. I-270; Ust Westbelt Drive Organic enrichment signatures, very high E. coli; meth. chlor.
RMDO02 02 937 1.59/1.50 1.03 Undes. PHW2 26 P na 61.00 PHW2 Roberts road Organic enrichment signatures, elevated E. coli; meth. chlor.
RMDO1 02 937 -/0.1 3.25 Undes. WWH NS F* NON-FAIR Dry na Quarry Trails Dr. (Walking Bridge) Severe organic enrichment inndicators; elevated ammonia-N

Unnamed Tributary to Roberts Millikin Ditch @RM 0.40
RMDO04 | 02 | 938 0.39/0.50 2.90 Undes. WWH 22%* p* NON-POOR 69.50 na Quarry Trail Metro Park off Old Dublin Rd. below Millikin falls Organic enrichment signatures, very high E. coli; meth. chlor.
Barbee Ditch (Scioto R. @RM135.75)
BARBO3 02 932 2.76/2.70 0.90 WWH PHW2 24 P na 56.75 PHW2 Wilson Road Very high E. coli; highly elevated chlorides
BARB02 02 932 1.51/1.45 2.36 WWH WWH 26* 65.00 na Hague Ave Very high E. coli; highly elevated chlorides
BARBO1 02 932 0.34/0.30 5.88 WWH WWH 32* p* NON-POOR 66.75 na McKinley Ave near Police Academy Organic enrichment signatures, very high E. coli
Trabue Run (Tributary to Barbee Ditch @RM 1.39)
TRBO3 02 266 2.18/2.20 0.50 WWH WWH 30* F* NON-FAIR 65.25 na Dst Dividend Drive Elevated nickel
TRBO2 02 266 1.10/1.05 1.00 WWH WWH 26* HF* NON-FAIR na Trabue Rd Toxaphene
TRBO1 02 266 0.05/0.13 1.40 WWH WWH 40 MG"® FULL 67.50 na Hague Ave
Unnamed Tributary to Trabue Run @RM 1.21
TRBOS | 02 | 934 0.90/0.85 0.82 | Undes. PHW?2 32 | Fo na [ 5950 | PHw2 Arlingate Ln. [Highly elevated chlorides; methylene chloride; nickel
Unnamed Tributary to Trabue Run @RM 2.7
TRBO4 | 02 | 933 0.22/0.22 0.22 | Undes. | PHW2 26 | F ] na | 54.00 [ PHW2 Behind Westbelt historic Ohio EPA site [Elevated nickel
Unnamed Tributary @RM 0.5 to Unnamed Tributary to Barbee Ditch @RM 1.87
BARBO4 | 02 | 935 |  0.43/0.43 0.95 [ Undes. | PHW2 30 BN = [ 5850 | PHw2 Wilson road [Highly elevated chlorides
Dry Run (Scioto R. @134.43)

DRY02 02 095 2.75/2.61 0.95 WWH WWH 32* MG"™ PARTIAL 54.00 na Drive off of Hague Ave Very high E. coli; elevated ammonia-N
DRY01 02 095 1.41/1.25 7.24 WWH WWH 24* F* NON-POOR 67.50 na Holton Park Very high E. coli; elevated ammonia-N
DRYO03 02 095 0.08/0.10 7.86 WWH WWH 28* LF* NON-FAIR 60.50 na Mckinley Ave Organic enrichment signatures, very high E. coli

Unnamed Tributary to Dry Run@RM 1.61
DRY09 02 930 2.40/2.45 1.28 Undes. PHW2 20 P na 56.50 PHW2 Site of Old USGS Gauge, Back of Parking Lot Organic enrichment signatures, very high E. coli
DRY08 02 930 1.11/1.00 2.57 Undes. WWH 26* HF* NON-FAIR 67.25 na Westmoor Park, Ust Restored Stream Reach Organic enrichment signatures, very high E. coli
DRYO5 02 930 0.75/0.75 2.73 Undes. WWH 32* P* NON-POOR 71.25 na Westmoor Middle School Organic enrichment signatures, very high E. coli; toluene
DRYO4 | 02 | 930 | 0.10/0.14 343 | Undes. | WWH 26* HF* NON-FAIR | N67000| na _|II831000| Valley View Drive Organic enrichment signatures, very high E. coli

Unnamed Tributary to Dry Run @ RM 2.61
DRY07 02 931 1.74/1.74 1.37 Undes. PHW2 30 F na 56.50 PHW2 68.00 |Phillipi Road Organic enrichment signatures, very high E. coli
DRYO06 02 931 0.40/0.34 2.15 Undes. WWH 30* MG"™ PARTIAL 45.50 na Drive off Fisher Road Elevated E. coli

Narrative Ratings MWH Fair 26-35 F PART./NON 46-59 PWH2 >50
MWH/LRW Poor 19-25 p NON-Poor 30-45 PWH1 <30
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Ohio EPA River Mile Drainage | Current | Recomm- Qual. Aquatic Life PHWH
Site_ID | Basin-Stream Fish/Macros Area Aqutic ended 1BI° Narrative® | Use Status® QHEI Class’ HHEI Location Comments
SCCOo1 02 939 0.10/0.10 1.39 Undes. PHW2 30 na 67.50 PHW2 Scioto Point Dr. Elevated Cu; elevated conductivity
Kian Run (Scioto R. @126.5)
KRO2 02 197 0.82/0.80 1.36 MWH-C MWH-C 28 P* NON-POOR na 67.00 |High Street Highly elevated P; very high E. coli ; elvated Zn;meth. chlor.
KRO1 02 197 0.05/0.05 9.44 MWH-C MWH-C na Access from Scioto

Narrative Ratings

MWH Fair

26-35

Highly elevated P; very high E. coli; elvated Zn; acetone; nickel

PART./NON 46-59

PWH2

MWH/LRW Poor

narrative; NS - not sampled; na - not applicable; NA - not acceptable.

19-25

Footnotes: ? Current use in OAC 3745-1-09; b Recommened use based on this survey; “ Biocriteria codified in OAC 3745-1-07, Table 7-1;

NON-Poor 30-45 PWH1 <30

Narrative assessment used in lieu of ICI; ® FULL - all biocriteria attain; PARTIAL - one/two biocriteria fail attain; NON - no biocriteria attain or one assemblage poor/very poor narrative; Primary Headwater Habitat (PHW) assessment used in lieu of IBI/ICI
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(DRY02) and one in the unnamed tributary to Dry Run (DRY06), were in partial attainment
(Table 2). The remaining 14 sites that were evaluated as WWH, six (6) were NON-Fair, four (4)
were in NON-Poor, and two (2) in NON-Very Poor. Five (5) sites were limited by poor or very
poor macroinvertebrate narratives accompanied by fair IBl scores and one (1) site limited by a
poor IBl score. The remaining seven (7) sites had equivalent fish and macroinvertebrate
narratives (Table 2).

Levels of urban pollutants in this study reflected the mosaic of stressors that result in the
uniform impairment of the aquatic life uses. This includes diverse sources that range from
organic enrichment signatures and exceedances of upper reference and other chemical effect
thresholds for aquatic life. The most pervasive indicator of organic enrichment was E. coli in
combination with biological organic enrichment signatures. While these occurred throughout
the 2024 study area, they tended to be the most concentrated in the Dry Run subwatershed, a
tributary of which includes a Blueprint Columbus project and other sources including the
concentration of sewage features, FCSWCD located conveyances, and a scattering of home
sewage treatment systems (HSTS). Chlorides were uniformly elevated, but moreso in certain
subwatersheds and in proximity to concentrations of commercial developments. Sporadic
elevated concentrations of pollutants such as ammonia-N in the lower mainstem of Dry Run are
an indication of episodic releases of sewage. Industrial pollutants were the most numerous in
Kian Run. An elevated copper value in Evans Run may be an indication of periodic biocide
applications. Nutrients were not an issue of concern based on the Ohio Stream Nutrient
Assessment Procedure (SNAP) assessments at six (6) representative sites in five (5) of the six (6)
subwatersheds that were assessed.

Recreational Use Assessment

The assessment of recreational use attainment using mean and maximum E. coli results
revealed consistent exceedances of the mean and Statistical Threshold Value criteria for
Primary Contact Recreation (PCR) at every site sampled in 2024. Twelve (12) mean values
exceeded the STV while eight (8) exceeded the SCR criterion a result that amplifies the
magnitude of the E. coli PCR exceedances. All except three (3) of the maximum values exceeded
the SCR criterion with the highest value of 9,600 cfu/100 mL at the lowermost site in Dry Run.
Generally the mean and STV exceedances were the highest and most consistent in the Dry Run
subwatershed with the maximum at all sites exceeding the Secondary Contact Recreation (SCR)
criterion and the mean at five (5) sites. The remaining mean values and two of the minimum
values exceeded the STV with 4 minimums exceeding the mean criterion. The minimum at a site
in upper Dry Run had a very low minimum value of 41 cfu/100 mL.

The Barbee Ditch subwatershed also had numerous maximum value exceedances of the SCR
criterion, but at a lesser magnitude of exceedance compared to Dry Run. The four sites in
Roberts Millikin Ditch also had maximum exceedances of the SCR criterion at three (3) sites
with the highest values in the unnamed tributary at RM 0.40. Evans Run had similar
exceedances of the minimum, mean, and maximum values to Barbee Ditch. Kian Run had a
maximum E. coli of 3,600 cfu/100 mL at the upstream site. Taken together the results indicate
sustained exceedances of the PCR recreational use E. coli criteria during summer-fall normal
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flows, an indicator of organic enrichment persisting during low flow conditions instream. While
these are what are considered dry weather data, the residual effects of wet weather related
inputs are also a factor. However, rainfall was well below normal in 2024 hence dry weather
inputs are likely occurring on a regular basis.

The accounting of potential pollution sources included the novel use of the Columbus DWR GIS
database about “sewer features” that occur within the 2024 study area. Data about the
collection system that conveys wastewater to one of the two major wastewater reclamation
plants (Jackson Pike or Southerly) was furnished by Columbus Water and Power (formerly
Department of Public Utilities, DPU) in the form of shapefiles that contained dimensional and
locational information about 41 different features of the system, 21 of which were deemed a
potential source of sewage or other pollutant releases to surface waters (see Appendix F). The
sanitary sewer system in the 2024 study area includes 1,082 miles of separate sanitary sewers
that transport wastewater to the Jackson Pike Water Reclamation Plant (WRP; formerly labeled
Wastewater Treatment Plant, WWTP) that serves the western half of Franklin County and the
central portion of Columbus. The stormwater collection system consists of an additional 36.1
miles of piping. This system collects rain water and snow melt runoff that enter the storm
sewer system through drainage ditches or via drains on curbed streets. Any materials on the
surface of streets, roofs, sidewalks, and yards can be washed into the storm sewer system,
which empties directly into nearby streams or rivers with no treatment. The Franklin Co. SWCD
performed an inventory of conveyances to area streams based on walking each and recording
the conveyances and their type (e.g., pipe type, swale). The term “illicit” was assigned to any
discharges that had visual or odorous evidence of carrying pollutants (FCSWCD 2007).
Descriptions of a major initiative to abate sewage pollution, Blueprint Columbus, in the 2024
study area is also described in the Study Area Description.

Synopsis of Current Issues

Organic Enrichment Signatures

Signatures of organic enrichment were the most evident in the highly elevated E. coli levels
measured in the 2024 study area with a scattering of detections of other indicators such as
ammonia-N and organic enrichment response signatures in the macroinvertebrate results. E.
coli values were especially elevated in Dry Run which is a Blueprint Columbus area where the
goal is to reduce the entry of sewage into local waterways via stormwater or sanitary sewer
overflows. The grab chemical/physical results showed marginal D.O. values in Roberts Millikin
Ditch in the headwaters and at the mouth below the Quarry Trails Metro Park. The Datasonde
results indicated near zero levels of D.O. during July 29-August 1 presumably due to
intermittent flows that occurred on those dates. Other indicators of organic enrichment
included mean ammonia-N levels above the 95 percentile reference value at two Dry Run sites
(DRY01 and DRY02) that are downstream from the Hilltop Blueprint Columbus project area.
Both Kian Run sites had total and orthophosphate above the 90" and 95 percentile reference
values, which is likely due to a mix of sewage and stormwater given the descriptions of the
sources by Ohio EPA (2012). However, these are localized instances of chemical indications that
are not nearly as pervasive as the E. coli exceedances.
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Nutrient Effects Assessment

The assessment of nutrient effects is a relatively recent concept (Ohio EPA 2015b) and is
intended to focus on the effect of nutrients on aquatic life use attainment. Consistent non-
attainment of the applicable WWH or MWH aquatic life use was observed at all six (6) SNAP
sites. In such cases the SNAP indicators are examined for any adverse effects of nutrient
enrichment based on exceedance thresholds set by Ohio EPA (Appendix E). All of the benthic
chlorophyll a values were well within acceptable thresholds. All of the D.O indicators showed a
low potential for adverse impacts. Allied parameters such as TKN, BODs, and TSS also showed
very low risk values. Two total P and one minimum D.O. were at moderate risk levels, but these
occurred in Kian Run which being designated MWH has a less stringent threshold for nutrient
impairment. All six (6) sites were evaluated as Impaired, Not Nutrients.

Dissolved lons and Other Chemical Parameters

The remainder of the chemical data revealed no other exceedances of chronic or acute water
quality criteria in the Ohio WQS, which is not an unexpected finding. Common pollutants such
as ammonia-N and heavy metals have largely been controlled and are infrequently measured at
levels exceeding detection limits in grab water samples under summer normal flows. Other
parameters that either have outdated criteria or no criteria at all have emerged as being more
indicative of potential pollution problems. Dissolved ionic strength parameters such as
chlorides, total dissolved solids, and conductivity are such examples. Chloride in particular
showed exceedances of the recently developed Ohio hazard threshold of 52 mg/L (Miltner
2021) and regional reference thresholds on a regular basis. While no values exceeded the U.S.
EPA criterion of 230 mg/L, the data presented herein are summer-fall values that reflect
residual levels from winter salt applications to highways, streets, parking lots, and other
pavements. Chemicals were also measured in sediments and these, too, were evaluated by
available effect and reference thresholds. There was only one exceedance of the more serious
MacDonald (2000) TEC for zinc in Kian Run at the upstream site KRO2 (Table 9). Four (4) sites in
the Barbee Ditch subwatershed had exceedances of the CCME (1999) PEC for nickel in three
tributaries to Barbee Ditch and lower Kian Run at KRO1. There were a total of 15 exceedances of
the MacDonald (2000) TEC threshold for arsenic with at least one exceedance in each of the 15
subwatershed and stream reaches, a single exceedance of the cadmium PEC in lower Kian Run
(KRO1), and two (2) exceedances of lead in Dry Run (DRY03 and DRY09). There was one (1) SRV
exceedance for lead in Kian Run at KR0O2. Kian Run had the most total exceedances with four (4)
and the remaining sites with one (1) or two (2) each. The number of detections of all metals
(excepting iron, which has no threshold) ranged from three (3) to six (6) at all sites being more
numerous in the Barbee Ditch and Kian Run tributaries, a reflection of the sources of these
compounds in each subwatershed. Acetone was detected at a single site in lower Kian Run
(KRO1) which exceeded a low risk guideline developed by U.S. EPA (2015). Carbon disulfide and
toluene were detected at single sites each (KR01 and DRYO5 respectively), but below adverse
effect thresholds. Methylene chloride was the most frequently detected organic compound and
exceeding low risk guidelines of U.S EPA, Region Ill BTAG guidelines at five (5) locations three
(3) of which occurred in the Robets Millikin Ditch subwatershed. Most of these compounds are
common by products of various manufacturing processes and the likely source is urban runoff
from commercial facilities. Evans Run (SCCO1) was the only site that had zero detections of any
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organic compound in the 2024 study area. PAH compounds in particular were either below
effect levels or not detected at all, which is highly unusual for an urban watershed. Sediment
chemistry can be more revealing than water column sampling about the longer term
occurrence of certain contaminants and compounds. In the smaller tributary subwatersheds
this could have implications for stormwater management.

Recreational Use Assessment

Recreational use attainment was determined by using Escherichia coli (E. coli) mean and
maximum values that approximate the water quality criterion expressed as a 90-day geometric
mean and a Statistical Threshold Value (STV). These criteria are codified in OAC 3745-1-37(C)
with 126 cfu/100 mL for the 90-day geometric mean and 410 cfu/100 mL for the STV,
respectively. With only six samples collected at each mainstem site this amounts to a screening
assessment using the average and maximum values in lieu of true geometric mean and STVs at
each site for the Primary Contact Recreational (PCR) use subcategory (Table 3). Exceedances of
the geometric mean and STV thresholds were numerous and highest in the areas of the Dry Run
subwatershed that were within and downstream from the Blueprint Columbus project area.
Maximum values frequently exceeded the Secondary Contact Recreation (SCR) criterion at 22 of
the 25 sites sampled in 2024. Fecal bacteria indictors like E. coli are vulnerable to false positives
from non-human sources and are predictably elevated in urbanized areas. Taken together the
results indicate extreme and sustained exceedances of the PCR mean and STV recreational use
E. coli criteria during summer-fall normal flows, an indicator of organic enrichment remaining
during low flow conditions instream. The consistent relationship of the very high minimums and
means to the maximum values at most sites in each subwatershed suggests both higher
sustained loadings with very high intermittent pulses of E. coli sources. While these are all what
are considered to be dry weather data, the residual effects of wet weather related inputs are
also a factor. However, rainfall was well below normal in 2024 hence dry weather inputs are
likely occurring on a regular basis.
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Table 3. E. coli values (cfu/100 mL) for samples collected in Roberts Millikin Ditch, Barbee Ditch,
Dry Run, Evans Run, and Kian Run during June-October 2024. Yellow shaded values
exceeded the recommended 90-day geometric mean (126 cfu/100 mL) and orange shaded
values exceeded the maximum STV (410 cfu/100 mL) Primary Contact Recreation (PCR) use
criteria. Red shaded values exceeded the Secondary Contact Recreation (SCR) use criterion.

Drainage
River Area Date of Geometric Date of
Site ID Mile (mi.z) Samples [ Minimum | Minimum Mean Maximum | Maximum
Roberts Millikin Ditch (Scioto R. @137.52)
RMDO3 |1.75/1.80 0.61 4 9/4 110 567 10/2
RMDO02 |1.59/1.50 1.03 4 9/4 75 257 10/2
RMDO1 |0.10/0.10 3.25 4 9/4 <10 152 10/2
Tributary to Roberts Milliken Ditch @RM 0.40
RMD04 [0.39/0.50 | 2.90 a [ oga [ 170 NGO /15 |
Barbee Ditch (Scioto R. @RM 135.75)
BARBO3 (2.76/2.70 0.90 4 10/15 10 384
BARB02 |1.51/1.45 2.36 4 9/4/;10/1 910
BARBO1 |0.34/0.30 5.88 4 9/4 140
Tributary to Trabue Run @ RM 2.7
TRBO4 [0.22/022 | 004 | 4 | 94 | 250 | 915
Tributary to Trabue Run @RM 1.21
TRBO5 [0.90/0.85 | 082 | 4 | 6/25 | 220 | 378 | 5730 | 7/15
Tributary @RM 0.5 To Tributary To Barbee Ditch @RM 1.87
BARBO4 [043/043 | 095 | 4 | 7717 | 480 | 716 9/5
Trabue Run (Tributary to Barbee Ditch @ RM 1.39)
TRBO3 |2.18/2.20 0.63 4 9/4 31 368
TRB0O2 |1.00/1.05 2.60 4 9/5 470 595
TRBO1 |0.05/0.13 3.00 4 9/4 230 846
Dry Run (Scioto R. @134.43)
DRY02 |(2.75/2.61 0.75 4 9/3 63
DRYO1 |1.41/1.25 7.24 4 10/1 390
DRY03 [0.08/0.10 7.86 4 9/5 240
Tributary to Dry Run @RM 1.61
DRY09 (2.40/2.45 1.28 4 9/3 840
DRY0O8 (1.11/1.00 2.57 4 10/1 370
DRYO5 |0.75/0.75 2.73 4 9/3 120
DRY04 (0.10/0.14 3.43 3 10/1 450
Tributary to Dry Run @ RM 2.61
DRY0O7 [1.74/1.74 1.37 4 9/3 250 790
DRY06 |0.40/0.34 2.15 4 9/3 41 424
exccedance of Primary Contact Recreation (PCR) geometric mean criterion of 126 cfu/mL.
exccedance of PCR Statistical Maximum Value (STN) criterion of 410 cfu/mL.
_excceda nce of Secondary Contact Recreation (SCR) maximum criterion of 1030 cfu/mL.
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exccedance of Primary Contact Recreation (PCR) geometric mean criterion of 126 cfu/mL.

Drainage
River Area Date of Geometric Date of
Site ID Mile (mi.z) Samples | Minimum | Minimum Mean Maximum | Maximum
Evans Run (Scioto R. @136.97)
sccor Jo.10/010 [ 139 | 4 [ 9/5 270 | e0s  |NHIOONN 6/26 |
Kian Run (Scioto R. @126.5)
KRO2 |0.82/0.80 1.36 4 10/2 280 9/3
KRO1 [0.05/0.05 9.44 5 9/3 460 796 6/26

exccedance of PCR Statistical Maximum Value (STN) criterion of 410 cfu/mL.

exccedance of Secondary Contact Recreation (SCR) maximum criterion of 1030 cfu/mL.
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INTRODUCTION

The status of aquatic life and water quality in the 2024 Roberts Millikin Ditch, Barbee Ditch, Dry
Run, Evans Run, and Kian Run study area has direct implications for the City of Columbus of
Water and Power (DWP), Division of Water Reclamation (DWR). The streams are the principal
receiving waters of discharges from the DWR managed sewer system and stormwater runoff. It
is therefore important to have an accurate understanding of the current status of biological
condition, habitat, and water quality baseline in order to be able to relate it to abatement
efforts and restoration projects that are planned or underway. This can critically affect our
understanding of the efficacy of current regulations, the need for future regulations, and the
capacity and operation of critical infrastructure to meet the challenges of a growing population
and expanding human activities across Central Ohio. This survey is the first year of rotation of
surveys throughout the DWR service area under a long range plan that was developed in 2024.

More recently U.S. EPA, trade organizations such as the Water Research Foundation (WRP), and
major municipal water and wastewater utilities have been collaborating on an approach termed
One Water. In a recent summary of One Water, Blueprint Columbus was cited as a prime
example (Kent 2022):

“Integrated planning approaches, such as EPA’s Framework for Integrated Planning for
Municipal Stormwater and Wastewater, facilitate collaboration between multiple
departments and agencies to implement shared solutions that meet multiple objectives.
For example, Columbus Department of Public Utilities, in Ohio, is implementing
Blueprint Columbus, a plan to redirect stormwater from the sanitary laterals and
foundations on private property to public streets and to green infrastructure located in
the right-of-way to reduce sanitary sewer overflows (S50). This will reduce the amount
of inflow and infiltration in the sewers, addressing the root cause of SSOs, without the
need to build additional tunnels to handle the excess flow, and improving water quality
in streams.” (emphasis added)

It is documenting the “improving water quality in streams” in the vision for One Water that the
2024 DWR Plan is intended to fulfill with biological, physical, and chemical data supporting an
integrated analysis of causes and sources of impairment and threat. However, initiatives like
One Water have historically been long on planning exercises and administrative measures, but
weak to non-existent on demonstrating environmental results with sufficiently rigorous
monitoring and assessment. With the exception of only a handful of examples across the U.S.
(e.g., the Southern California Stormwater Monitoring Coalition#), documenting improvements
in water quality is largely an assumed outcome, much the same as it has been done over 50+
years of Clean Water Act (CWA) administration by U.S. EPA and the states. Through the
execution of this Monitoring and Assessment (M&A) Plan, DWR will be a leader in completing
the cycle of water quality management espoused by the U.S. EPA Environmental Indicators
Initiatives of the 1990s (U.S. EPA 1995a,b), as described in the National Academy of Sciences

4 https://socalsmc.org/about/organizational-goals/
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(NAS) Committee on Science in TMDLs report (NRC 2001), and by Karr and Yoder (2004) as a
follow on to the NAS effort. It will also meet a key recommendation of the National Academy of
Sciences report on urban stormwater management in the United States (NRC 2009) that “. . .
more comprehensive biological monitoring of waterbodies will be critical to better
understanding the cumulative impacts of urbanization on stream condition.”

Prior surveys of streams in the 2024 study area have been restricted to a total 10 sites sampled
during 1994-2001 and single sites by Ohio EPA in 2010. Most of these sites were located in the
Barbee Ditch, Dry Run, and Kian Run portions of the 2024 study area. Hence the 2024 survey is
the first spatially comprehensive assessment of these subwatersheds. DWR has made and is
making substantial improvements to wastewater infrastructure by addressing urban sewage
and stormwater infrastructure via Blueprint Columbus in portions of the Dry Run subwatershed.
Furthermore, use designations for aquatic life and recreation are either missing, incomplete, or
inaccurate in the Ohio WQS for some of the 2024 study area streams. Making
recommendations for attainable uses for aquatic life and recreation is another major objective
of this assessment.

In 2017-18 Ohio EPA reduced the intensity and frequency of watershed monitoring and
assessment that had been a staple of that program for nearly 40 years. This was followed in
2018-19 by the agency proposing and implementing a new Two-Pronged strategy for statewide
monitoring and assessment that reduces the acuity and relevance of prior assessments of
mainstem rivers and watersheds and lessening the connection with historical trends by virtue
of that reduction. An Ohio EPA survey in 2023 included only three (3) sites compared to 25 sites
sampled in the 2024 DWR survey. It is therefore critical for DWR to have the most accurate and
up to date knowledge at a level of detail that allows for better planning and responding to
pending initiatives from Ohio EPA, U.S. EPA, and third parties. One such example is the newly
proposed Ohio EPA Nutrient Assessment Procedure that has implications for assessing the
impacts of nutrients in the 2024 study area and from the sewer system itself. This could
eventually impact MS4 requirements in the near future. Addressing such issues independently
an apart from a watershed-based monitoring and assessment design is not only imprudent, but
could produce requirements that conflict with the realities of the current status of these highly
urbanized subwatersheds resulting in potentially costly and unnecessary expenditures. This
study undertook an extensive inventory of sewer system features that were available in GIS
coverages provided by Columbus Water and Power (CWP) and DWR in order to better inform
the analysis of the chemical/physical, habitat, and biological data that was collected in 2024.
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METHODS

Monitoring Design

An intensive pollution survey design that employs a high density of sampling sites and paired
biological, chemical, and physical indicators and parameters was followed in 2024 and as
prescribed by the 2024 DWR Monitoring and Assessment Plan (MBI 2024a). The principal
objectives of the 2024 assessment are to report aquatic life and recreational use attainment
status, following the Ohio WQS and Ohio EPA practices, and determine associated causes and
sources of impairments. To accomplish this monitoring sites were distributed across the
subwatersheds to assess the impacts of sources of potential sewage releases and other
contaminants, and major physical modifications to provide a “pollution assessment” of the
streams in the 2024 study area. The result was a design that included chemical, physical, and
biological sampling at 25 sites in the Roberts Millikin Ditch, Barbee Ditch, Dry Run, Evans Run,
and Kian Run subwatersheds. Each site was assigned a unique site code as depicted in Figure 1
and in Appendix Table A-1. The majority of the sites are “new” never having been sampled with
Level 3 methods by prior Ohio EPA surveys.

Biological and Water Quality Surveys

A biological and water quality survey, or “biosurvey”, is an interdisciplinary monitoring effort
coordinated on a water body specific or watershed scale. Biological, chemical, and physical
monitoring and assessment techniques are employed in biosurveys to meet three major
objectives:

1. Determine if use designations and/or goals set for or assigned to a given water body are
appropriate and attainable;

2. Determine the extent to which use designations assigned in the state Water Quality
Standards (WQS), or equivalent policies or procedures, are either attained or not
attained; and,

3. Determine if any changes in ambient biological, chemical, or physical indicators have
taken place over time, particularly before and after the implementation of point source
pollution controls or best management practices.

The data were managed by MBI in a relational database that supports the integrated analysis of
ambient chemical, physical, and biological data and pollution source information and
characterization. The findings are analyzed and depicted in a written report with causes and
sources of impairments being described as to their extent and severity along with any
recommendations for their eventual resolution.

Measuring Incremental Changes

Incremental change is defined here to represent a measurable and technically defensible
change in the condition of a water body within which it has been measured. Most commonly
this is termed “incremental improvement” in which the condition of a water body that does not
yet fully meet all applicable water quality standards (WQS) can be tracked as to the direction or
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trajectory of any changes. The general principles of incremental change are defined as follows
(after Yoder and Rankin 2008):

e Measurement of incremental change can be accomplished in different ways, provided
the measurement method is scientifically sound, appropriately used, and sufficiently
sensitive enough to generate data from which signal can be discerned from noise;

e Measurable parameters and indicators of incremental change include biological,
chemical, and physical properties or attributes of an aquatic ecosystem or pollution
source that can be used to reliably indicate a change in condition; and,

e A positive change in condition means a measurable improvement that is related to a
reduction in a specific pollutant load, a reduction in the number of impairment causes, a
reduction in an accepted non-pollutant measure of degradation, or an increase in an
accepted measure of waterbody condition relevant to designated use support.

The ability to accomplish this was limited by the dearth of historical data of sufficient quality
and rigor. However, what little historical data that does exist was utilized to assess for any
apparent changes over time.

Biological Methods

All biological sampling methods are defined by the applicable protocols published by the Ohio
EPA (1987a,b; 1989a,b; 2006, 2015a,b). These meet the specifications of the Ohio WQS and are
used to assess aquatic life and recreational use designations, to determine the extent and
severity of impairments, and to document incremental changes that result from pollution
abatement actions.

Fish Assemblage Methods

Methods for the collection of fish at wadeable headwater sites was performed using a bank set
long-line pulsed D.C. electrofishing equipment using a Smith-Root 2.5 GPP electrofishing unit
described by Ohio EPA (1989a). An ETS AbP-3 battery powered backpack electrofishing unit was
used as an alternative to the long line in the smallest headwater streams and in accordance
with the restrictions on the use of backpack units described by Ohio EPA (1989a). A three
person crew carried out the sampling protocol for each type of wading equipment. Sampling
effort was indexed to lineal distance ranging from 150-200 meters in length for headwater
sites. Sampling distance was measured with a Global Positioning System (GPS) unit or laser
range finder. Sampling locations were delineated using the GPS mechanism and indexed to
latitude/longitude and Universal Transverse Mercator (UTM) coordinates at the beginning, end,
and mid-point of each site. The location of each sampling site was indexed by river mile using
the Ohio EPA River Mile Index (RMI) system>. Sampling was conducted during the June 16-
October 15 seasonal index period once at headwater sites draining <20 square miles. Sampling
was conducted in a general upstream direction and in and adjacent to the most heterogeneous

5 https://data-oepa.opendata.arcgis.com/apps/river-miles-index/explore
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habitat. Stunned fish were collected by a primary and one secondary netter with the third crew
member tending the electrofishing unit for the long line or the live net with the backpack unit.

Samples from each site were processed by enumerating and recording numbers by species and
in some cases by life stage (y-o-y, juvenile, adult). All captured fish were immediately placed in
in a floating live net (long line and backpack) for processing. Water was replaced and/or
aerated regularly to maintain adequate dissolved oxygen levels in the water and to minimize
handling mortality. Fish not retained for voucher or other purposes were released back into the
water after they had been identified to species, examined for external anomalies, and counted.
Larval or post-larval stage individuals measuring less than 15-20 mm in length (excluding
species with small size as adults) were generally not included in the data as a matter of practice.

The incidence of external anomalies was recorded following procedures outlined by Ohio EPA
(1989a; 1996) and refinements made by Sanders et al. (1999). While the majority of captured
fish were identified to species in the field, any uncertainty about the field identification of
individual fish required their preservation for later laboratory identification. Vouchers were
preserved in borax buffered 10% formalin and labeled by date, river or stream, and geographic
identifier (e.g., river mile). Identification was to the species level at a minimum and to the sub-
specific level if necessary. A number of regional ichthyology keys were used and included the
Fishes of Ohio (Trautman 1981). Vouchers were deposited at and verified by The Ohio State
University Museum of Biodiversity (OSUMB). Data were recorded on water resistant data forms
for entry into the MBI ECOS data management system with all entries proofread for accuracy.

Macroinvertebrate Assemblage Methods

Because all of the sites drained <10 square miles, macroinvertebrates were sampled using a
qualitative dip net/hand pick method as a standalone method in accordance with Ohio EPA
macroinvertebrate assessment procedures (Ohio EPA 1989a, 2015a) and MBI policy. The
gualitative samples were collected using a triangular frame dip net and hand picking with
organisms initially preserved in 95% ethanol. Identifications were performed to the lowest
taxonomic resolution possible for the commonly encountered orders and families, which is
genus/species for most taxa. From these results, the richness of macroinvertebrates and
general comments about their abundance were used to produce a narrative assessment of
Exceptional, Very Good, Good, High Fair, Fair, Low Fair, Poor, or Very Poor for each sample in
accordance with the currently published Ohio EPA practices (Ohio EPA 2015a).

Trajectories in Key Indicators

Developing an understanding of the temporal trajectory of the different indicators and
parameters that are provided by a spatially adequate monitoring design is important feedback
to Columbus DWR, Ohio EPA, and stakeholders in the Scioto and Olentangy River study area.
The study area has a complex mosaic of watershed level and site-specific impacts the
complexity of which makes being able to understand and then develop management responses
to impairments an immense challenge. The documentation of incremental improvement as
opposed to a singular focus on the full restoration of impairments allows program effectiveness
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to receive credit short of achieving full restoration. Furthermore, failing to recognize if waters
are improving and on a positive trajectory can lead to erroneous conclusions about the
attainability of CWA goals and the viability of restoration efforts. Simply put, a selective focus
on individual and selected pollutants alone is insufficient in a complex setting like the 2024
study area. It is for these reasons that being able to detect, measure, and express incremental
improvements in key indicators is vital. Showing incremental progress not only provides
confirmation that restoration efforts are working, it also provides important feedback for those
programs which because of uncertainties in their control must be adaptive in order to succeed.
As such, the type of monitoring and assessment that was employed in this survey was designed
to provide results that could be used to demonstrate the degree and direction of incremental
change.

The results of the bioassessment using the primary indices that comprise the Ohio biocriteria
were used to quantify the degree to which overall aquatic life conditions have improved
through time up to and including the 2024 survey. The limited amount of historic data in the
2024 study area precluded the use of quantitative tools such as the Area of Degradation (ADV)
and Area of Attainment (AAV) methodology (Yoder et al. 2005). The ADV/AAV term is an
expression of the degree to which one of the biological index values is either above or below
the WWH biocriterion and the distance of the mainstem over which it occurs. As such it is a
guantification of the “quantity” of biological attainment and impairment. When normalized to a
standard distance (e.g., per mile) it can be an effective indicator of the degree of change which
is taking place between river reaches and through time in the same river reach and between
different rivers. For the 2024 survey this was reduced to simple comparisons of fish IBls and
macroinvertebrate qualitative narratives on a site-by-site basis where historical data existed. In
the future the 2024 results will serve as the baseline against which future survey results in
accordance with the DWR Monitoring and Assessment Plan (MBI 2024a) cab be more
completely assessed.

Habitat Assessment

Physical habitat was evaluated using the Qualitative Habitat Evaluation Index (QHEI) developed
by the Ohio EPA for streams and rivers in Ohio (Rankin 1989, 1995; Ohio EPA 2006). Various
attributes of the habitat are scored based on the overall importance of each to the
maintenance of viable, diverse, and functional aquatic assemblages. The type(s) and quality of
substrates, amount and quality of instream cover, channel morphology, extent and quality of
riparian vegetation, pool, run, and riffle development and quality, and gradient are some of the
metrics used to determine the QHEI score which generally ranges from 20 to less than 100. The
QHEl is also used to evaluate the characteristics of a stream or river segment, as opposed to the
solely assessing the characteristics of a single sampling site. As such, individual sites may have
poorer physical habitat due to a localized disturbance yet still support aquatic communities
closely resembling those sampled at adjacent sites with better habitat, provided water quality
conditions are similar. QHEI scores from hundreds of segments across Ohio headwater streams
have indicated that values greater than 55 are generally conducive to the existence of
warmwater faunas whereas scores less than 45 generally cannot support a warmwater
assemblage (Ohio EPA 1989b, Rankin 1995) consistent with baseline CWA goal expectations
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(e.g., the WWH in the Ohio WQS). A QHEI matrix (Rankin 1989, 1995) that compares the
number of good to modified attributes and their ratio was used as the principal method to
evaluate aquatic life use attainability in the 2024 study area.

Chemical/Physical Methods

Chemical/physical sampling for the 2024 study area included the collection and analysis of
water samples for chemical/physical and bacterial analysis and sediment samples for
determining organic chemicals and metals levels. Methods for the collection of water column
chemical/physical and bacterial samples followed the procedures of Ohio EPA (2023a,b).
Sediment chemical sampling followed that described by Ohio EPA (2023c). All laboratory
analyses except benthic and sestonic chlorophyll a was performed by the Columbus DWR
Surveillance Laboratory. Chlorophyll a biomass analysis was performed by Alloway Laboratories
located in Marion, OH.

Water Column Chemical Quality

Water column chemical quality was determined by the collection and analysis of grab water
samples, instantaneous measurements recorded with a water quality meter, and continuous
measurements recorded at multiple day intervals at six sites in the six major streams sampled
in 2024.

Grab Sampling

Grab samples of water were collected with a stainless steel bucket from a location as close to
the center point of the stream channel as possible by the MBI sampling crew. Samples were
collected from the upper “12-24" of the surface and then transferred to sample containers in
accordance with Ohio EPA (2023a,b) procedures. Sampling was conducted between mid-June
and mid-October and under “normal” summer-fall low flows — elevated flows following
precipitation events were avoided and sampling was delayed until the elevated flows subsided.
The frequency of sampling was four (4) times at all sites. Instantaneous values for temperature
(°C), conductivity (uS/cm), pH (S.U.), and dissolved oxygen (D.O.; mg/L) were recorded with a
YSI Model 664 meter at the time of grab sample collection and with the fish/habitat sampling.

Continuous Recordings

Continuous readings of temperature (°C), conductivity (uS/cm), pH (S.U.), and dissolved oxygen
(D.O.; mg/L) were recorded with YSI EXO 2 and EXO3 Sonde (“Datasonde”) instruments at 32
Scioto and Olentangy mainstem locations. The Datasondes were set as close as possible to the
Thalweg (i.e., deepest part of the stream channel) in a PVC enclosure that ensured no contact
with the stream bottom or other solid objects. The Datasondes were positioned vertically
where depth allowed by driving steel fence posts into the bottom and positioning the PVC
enclosure in an upright position. Where the depth was too shallow or deep, the PVC enclosure
was secured in a horizontal position in an area of the stream channel with continuous flow. All
Datasondes were secured against theft or vandalism. “Short-term” deployments were made
over 3-4 day continuous intervals during periods of maximum summer temperatures and
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normal summer flows. Readings were recorded at 15 minute intervals. At the time of retrieval
data was downloaded to a YSI Model 650 Instrument with high memory capacity and then
transferred to a PC for storage and later analysis. “Long term” deployments were made during
July and August 2024 at six (6) sites in the lower reaches of Roberts Millikin Ditch (1 site),
Barbee Ditch (2 sites), Dry Run (2 sites), and Kian Run (1 site).

Sediment Chemical Quality

Fine grain sediment samples were collected in the upper strata of bottom material at each
sampling location using decontaminated stainless steel spoons and excavated using nitrile
gloves. Decontamination of sediment sampling equipment followed the procedures outlined in
the Ohio EPA sediment sampling guidance manual (Ohio EPA 2023c). Grab samples were
homogenized as a composite in stainless steel pans (material for VOC analysis was not
homogenized), transferred into glass jars with Teflon® lined lids, placed on ice (to 4°C) in a
cooler, and delivered to the Columbus DWR Surveillance Lab. Sediment data was reported on a
dry weight basis. Sediment samples were analyzed for a total analyte list of inorganics (metals),
volatile organic compounds, semi-volatile organic compounds, PCBs, pesticides, and total
petroleum hydrocarbons.

Determining Use Attainment Status

Use attainment status is a term which describes the degree to which environmental parameters
or indicators are either above or below criteria specified by the Ohio Water Quality Standards
(WQSs; Ohio Administrative Code 3745-1). For the 2024 study area two use designations were
evaluated, aquatic life and recreation in and on the water by humans. Hence the process herein
is referred to as the determination of aquatic life and recreational status for each sampling site.
The process was applied to data collected by ambient assessments and applies to ambient
locations outside of discharger mixing zones.

Aquatic Life Use Attainment Status

Aguatic life use attainment status is determined by the Ohio EPA biological criteria (OAC 3745-
1-07; Table 7-1). Numerical biological criteria are based on multimetric biological indices which
include the Index of Biotic Integrity (IBI) and modified Index of Well-Being (MIwb), which
indicate the health and well-being of the fish assemblage, and the Invertebrate Community
Index (ICI), which indicates the quality of the macroinvertebrate assemblage. The IBl and ICl are
multimetric indices patterned after an original IBI described by Karr (1981), Fausch et al. (1984),
and Karr et al. (1986) and subsequently modified by Ohio EPA (1987b) for application to Ohio
rivers and streams. The ICl was developed by Ohio EPA (1987b) and was further described by
DeShon (1995). The Mlwb is a measure of fish community abundance and diversity using
numbers and weight information and is a modification of the original Index of Well-Being
originally applied to fish community information (Gammon 1976; Gammon et al. 1981).
Numerical biocriteria are stratified by ecoregion, use designation, and stream or river size per
OAC 3745-1-07(C). Since the study area was comprised of headwater streams draining <10
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square miles the fish IBl and a narrative evaluation of the qualitative samples were used in lieu
of an ICl. The Mlwb of fish does not apply in headwaters streams draining <20 square miles.

Three attainment status results are possible at each sampling location - full, partial, or non-
attainment as follows:

e FULL attainment means that all of the indices meet the applicable biocriteria.

e PARTIAL attainment means that one or more of the indices fails to meet the applicable
biocriteria.

e NON-attainment means that none of the indices meet the applicable biocriteria or one
of the organism groups reflects poor or very poor quality.

An aquatic life use attainment table was constructed based on the sampling results and is
arranged from upstream to downstream and includes the sampling locations indicated by site
code, river mile, the applicable biological indices, the use attainment status (i.e., full, partial, or
non), the Qualitative Habitat Evaluation Index (QHEI) score, and pertinent comments and
observations about each sampling location and proximity to sources of stress.

Recreation

Criteria for determining attainment of recreational uses are established in the Ohio Water
Quality Standards (OAC 3745-1-07; Table 7-13) based upon the counts of fecal bacteria
(Escherichia coli) present in the water column expressed as colony forming units (cfu) per 100
mL. E. coli bacteria are microscopic organisms that are normally present in the feces and
intestinal tracts of humans and other warm-blooded animals. E. coli typically comprises
approximately 97 percent of the organisms found in the fecal coliform bacteria of human feces
(Dufour 1977). There is currently no easy way to differentiate between human and animal
sources of fecal coliform bacteria in surface waters, although methodologies for this
determination include DNA analysis. These microorganisms can enter water bodies where there
is a direct discharge of human and/or animal wastes, or they may enter water bodies via runoff
from soils where such wastes have been deposited. Pathogenic (disease-causing) organisms are
typically present in the environment in such small amounts that it is impractical to directly
monitor each specific type of pathogen. Fecal indicator bacteria by themselves, including E. coli,
are generally not pathogenic. However, some strains of E. coli can be pathogenic, being capable
of causing serious illness. Although not necessarily agents of disease, fecal indicator bacteria
such as E. coli may signal the potential presence of pathogenic organisms that can enter the
aquatic environment via the same pathways. When E. coli are present in extremely high
numbers in a water sample, it invariably means the water has received fecal matter from one or
more sources of raw sewage that are likely human in origin.

The Ohio WQS for recreational uses were revised in 2016 to reflect a more rigid adherence to
any form of contact with surface waters as ensuing the same level of risk. This replaced a
former framework that was stratified to account for the degree of body contact with three (3)
subcategories of the Primary Contact Recreational (PCR) use as PCR-A, PCR-B, and PCR-C. Those
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subcategories are now merged into a single use. The application of the Secondary Contact
Recreational (SCR) use was also changed to a more restrictive interpretation of the potential for
human contact with surface waters. Existing SCR designations remain, but could potentially be
reviewed and revised to PCR by Ohio EPA. Any new SCR recommendations would need to
document that there is no human contact possible due to impermeable physical restrictions to
access a surface water. As a result the evaluation of the recreational uses in the 2024 study
area were done in accordance with the existing designations of PCR and SCR as applicable.

Streams in the 2024 basin are either designated as or assumed to be Primary Contact
Recreation (PCR) in the Ohio WQS (OAC 3745-1- 09). Water bodies with a designated recreation
use of PCR “. .. are suitable for one or more full-body contact recreation activities such as, but
not limited to, wading, swimming, boating, water skiing, canoeing, kayaking, and scuba diving”
(OAC 3745-1- 07(B)(4)(b)). SCR includes waters that “. . . result in minimal exposure potential to
water borne pathogens because the waters are; rarely used for water based recreation such as,
but not limited to, wading; situated in remote, sparsely populated areas; have restricted access
points; and have insufficient depth to provide full body immersion, thereby greatly limiting the
potential for water based recreation activities.”

The E. coli criterion that applies to PCR is expressed as a 90-day geometric mean of <126 colony
forming units (cfu)/100 mL with a Statistical Threshold Value of 410 cfu/100 mL®. The criterion
that applies to SCR designated streams is <1,030 cfu/100 mL for both the 90-day geometric
mean and the STV. An arithmetic mean based on two or more samples can be used as the basis
for determining the attainment status of the PCR use.

Determining Use Attainability

Use designation reviews and recommendations for revisions, whenever necessary, have been a
consistent focus of prior Ohio EPA biological and water quality assessments conducted
throughout the Scioto River basin. Given the status of 2024 data as Level 3 credible data, it is
eligible to be used by Ohio EPA to revise certain use designations. The use attainment tables
are based on the most applicable of the existing use designation or a recommended use
designation, particularly for sites that are attaining the recommended designation. Many of the
outstanding use designation changes had been made following the Ohio EPA assessments of
the 1980s and 1990s, but several streams in the 2024 study have not been designated hence
that is a task of the data analysis herein.

Determining Causal Associations

Using the results, conclusions, and recommendations of this report requires an understanding
of the methodology used to determine biological status (i.e., unimpaired or impaired, narrative
ratings of quality) and assigning associated causes and sources of impairment utilizing the
accompanying chemical/physical data and source information (e.g., point source loadings, land

6 These criteria shall not be exceeded in more than ten per cent of the samples taken during any ninety-day period.
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use). The identification of impairment in rivers and streams is straightforward - the numerical
biological indices are the principal arbiter of aquatic life use attainment and impairment per
OAC 3745-1-07[C]. The rationale for using the biological results in the role as the principal
arbiter within a weight of evidence framework has been extensively discussed elsewhere (Karr
et al. 1986; Karr 1991; Ohio EPA 1987a,b; Yoder 1991; Yoder 1995). Describing the causes and
sources associated with observed biological impairments relies on an interpretation of multiple
lines of evidence including the water chemistry data, sediment data, habitat data, effluent data,
land use data, and biological response signatures (Yoder and Rankin 1995b; Yoder and DeShon
2003). Thus the assignment of associated causes and sources of biological impairment in this
assessment represents the association of impairments (based on response indicators) with
stressor and exposure indicators using linkages to the bioassessment data based on previous
experiences within the experience with analogous situations and impacts. For example,
exceedances of established chemical thresholds such as chronic and acute water quality criteria
or sediment effect thresholds are grounds for listing such categories of parameters to include
individual pollutants provided that they co-occur with a biological impairment.

Hierarchy of Water Indicators

A carefully conceived ambient monitoring approach, using cost-effective indicators comprised
of ecological, chemical, and toxicological measures, can ensure that all pollution sources are
judged objectively on the basis of environmental results. A tiered approach that links the results
of administrative actions with environmental measures was employed in the analyses and
within the limitations of the data that is =available for certain sources. This integrated approach
is outlined in Figure 2 and includes a hierarchical continuum from administrative to true
environmental indicators. The six “levels” of indicators include:

Actions taken by regulatory agencies (permitting, enforcement, grants);

Responses by the regulated community (treatment works, pollution prevention);
Changes in discharged quantities (pollutant loadings);

Changes in ambient conditions (water quality, habitat);

Changes in uptake and/or assimilation (tissue contamination, biomarkers, assimilative
capacity); and, changes in health, ecology, or other effects (ecological condition,
pathogens).

vk wnh e

In this process the results of administrative activities (levels 1 and 2) can be linked to efforts to
improve water quality (levels 3, 4, and 5) which should translate into the environmental
“results” (level 6). An example is the aggregate effect of billions of dollars spent on water
pollution control since the early 1970s that have been determined with quantifiable measures
of environmental condition (Yoder et al. 2005). Superimposed on this hierarchy is the concept
of stressor, exposure, and response indicators. Stressor indicators generally include activities
which have the potential to degrade the aquatic environment such as pollutant discharges
(permitted and unpermitted), land use effects, and habitat modifications. Exposure indicators
are those which measure the effects of stressors and can include whole effluent toxicity tests,
tissue residues, and biomarkers, each of which provides evidence of biological exposure to a
stressor or bioaccumulative agent. Response indicators are generally composite measures of
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the cumulative effects of stress and exposure and include the more direct measures of
community and population response that are represented here by the biological indices which
comprise the Ohio EPA biological endpoints. Other response indicators can include target
assemblages, i.e., rare, threatened, endangered, special status, and declining species or
bacterial levels that serve as surrogates for the recreational uses. These indicators represent
the essential technical elements for watershed-based management approaches. The key,
however, is to use the different indicators within a strict adherence to the roles which are most
appropriate for each (Yoder and Rankin 1998).

Completing the Cycle of WQ Management:
Assessing and Guiding Management Actions with
Integrated Environmental Assessment

Indicator Levels

1: Management actions Administrative Indicators

[permits, plans, grants,

2: Response to management enforcement, abatements]

Stressor Indicators [pollutant

3: Stressor abatement loadings, land use practices]

4: Ambient conditions Exposure Indicators [pollutant

levels, habitat quality, ecosystem

5: Assimilation and uptake process, fate & transport]

Response Indicators [biological

6: Biological response metrics, multimetric indices]

Ecological “Health” Endpoint

Figure 2. Hierarchy of administrative and environmental indicators which can be used for water
quality management activities such as monitoring and assessment, reporting, and the
evaluation of overall program effectiveness. This is patterned after a model developed by
U.S. EPA (1995a,b) and further enhanced by Karr and Yoder (2004).
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STUDY AREA DESCRIPTION

The 2024 study area includes five tributaries to the Scioto River between RMs 137.2 and 126.6,
three of which consist of small watersheds with multiple tributaries and two with single
streams. Four are located on the near west side of Columbus between south Hilliard and the
Hilltop areas, a portion of Upper Arlington, and the industrialized south side of Columbus.
These are in order from upstream to downstream Roberts Millikin Ditch, Barbee Ditch, Dry Run,
all flowing in from the West, and Evans Run and Kian Run flowing in from the East. The
watershed size, land uses, and low flow characteristics appear in Table 4. Each is considered to
be a small headwater stream. The site locations, drainage areas, and gradient characteristics
are found in Appendix Table A-1.

A Description of the Major Streams and Pollution Sources

Land uses, pollution sources, and general stressors are typical for the mixed residential,
commercial, and industrial settings in the 2024 study area subwatersheds as described below.
There are no active major permitted discharges of wastewater in any of the 2024 study area
subwatersheds, but there are four permitted minor facilities some of which store and handle
complex organic compounds. Designated uses in the WQS for aquatic life and recreation range
from unlisted to designated for the WWH and MWH-C aquatic life uses and PCR for the
recreation uses. Use designation recommendations were previously outlined in the Summary.

Roberts Millikin Ditch

This small tributary to the Scioto River, like a number of small streams in Franklin Co., is named
for the petitioner under the then 19t century Ohio Drainage law. Andrew Millikin petitioned
the township to get permission to dig a drainage ditch in 1879 on his then rural property. It was
approved and Andrew Millikin paid for the work done. Survey maps show that the ditch was
named “Millikin Ditch” or alternatively “Roberts - Millikin Ditch.” Roberts was an adjacent
landowner just west of Millikin. It was also the basis for the naming of a scenic waterfall that
formerly flowed into a stone quarry, which after being abandoned, recently became the Quarry
Trails Metropark. As part of the park development the connection between the Quarry Pond
and Scioto River is an outlet from the quarry pond via an artificial channel with flow
intermittency commonplace during dry weather. It has a very high gradient (62.5-75.0 ft./mi.)
and enters the Scioto River at RM 137.52 within Griggs Reservoir upstream for Trabue Rd. and
is currently unlisted in the Ohio WQS. The watershed area is small at 3.26 square miles with a
length of 5.41 miles according to the USGS StreamStats’ database and tool (Figure 4; USGS
2019). After decades of sustained urban development the current land uses are 97.6%
developed land of which 45.8% is impervious surfaces, and 12.9% forested. Critical low flows
are extremely low at 0.0045 cfs and variable with the 80th percentile at 0.309 cfs. There were
four sites located in the subwatershed, three (3) sites in Roberts Millikin Ditch, two upstream
and one downstream from Quarry Trails. A fourth site was located on an unnamed tributary
that enters the Quarry Pond at RM 0.40 that has an extremely high gradient of 250 ft./mi.

7 https://streamstats.usgs.gov/ss/
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Barbee Ditch

While there is no specific information about the history of Barbee Ditch in the published
literature or on the internet, it was likely established through a formal petition process during
the 19th or early 20th century to improve drainage for private landowners. It is probably named
after an early property owner or local family. For instance, a "Barbee Cemetery" dating to the
mid-1800s is also located in western Franklin County. It drains a commercialized area of south
Hilliard in its headwaters including the expansive Buckeye Rail Yard. It then flows through
residential areas south of Wilson Bridge Rd. and enters the Scioto River at RM 135.75
downstream from Fifth Ave. and in an area of abandoned gravel quarries that remain
connected to the mainstem. A major tributary named Trabue Run by Ohio EPA (River Code 02-
266; OAC 3745-1-09) is listed as WWH and PCR in the current Ohio WQS as the mainstem with
Barbee Ditch being unlisted. The watershed area is small at 6.55 square miles with a length of
6.12 miles according to the USGS StreamStats® database and tool (Figure 4; USGS 2019). It has a
high to very high gradient of 27.8-41.7 ft./mi. After decades of sustained urban and commercial
development the current land uses are 93.0% developed land of which 42.1% is impervious
surfaces, and 14.6% forested. Critical low flows are extremely low at 0.0136 cfs and variable
with the 80th percentile at 0.706 cfs. Nine (9) sites were located in the subwatershed, three (3)
sites in Barbee Ditch, one (1) in an unnamed tributary of another unnamed tributary to Barbee
Ditch at RM 1.87, three (3) sites in Trabue Run with its confluence with Barbee Ditch at RM
1.39, and two on unnamed tributaries to Trabue Run at RM 1.21 and 2.70, the latter draining
the Buckeye Rail Yard. All have high to very high gradients (24.4-52.6 ft./mi.) except TRB04
which has a moderately high gradient of 17.9 ft./mi.

Dry Run

Dry Run is the second largest of the 2024 subwatersheds at 7.86 square miles drainage area, a
length of 7.78 miles, and a high to very high gradient (33.3-49.8 ft./mi.). The Dry Run watershed
transitions from an older residential core in the Hilltop Area, moving west it changes to
commercial and industrial terminals, and with newer residential developments in the
headwaters (Liu 2012). Land use is 100% developed land of which 49.8% is impervious surfaces,
and 9.1% forested. Critical low flows are extremely low at 0.0133 cfs and variable with the 80th
percentile at 0.788 cfs. Nine (9) sites were located in the subwatershed, three in the Dry Run
mainstem, four (4) in an unnamed tributary at RM 1.61 (within a Blueprint Columbus project
area), and two in another unnamed tributary at RM 2.61. The tributaries all have high to very
high gradients (29.4-64.9 ft./mi.). Dry Run has three (3) minor NPDES permitted discharges
including the Columbus West Terminal (NPDES Permit 4INO0065*)D) owned by MPLX
Terminals LLC and which is limited to limited to the retention pond effluent and sampled only
during a discharge event. Being a gas and oil storage facility monitoring includes volatile, semi-
volatile, base/neutrals and acid compounds, and cyanide. Heritage Asphalt LLC - Columbus
Plant (NPDES Permit 4INO0O011*FD) is located on the unnamed tributary to Dry Run at RM 2.61
and is limited to samples being collected when a discharge comprised of stormwater runoff
occurs. The third permitted discharge is from Buckeye Terminals LLC - Columbus South Terminal
owned by Buckeye Partners L.P. presumably discharges to the unnamed tributary at RM 1.61

8 https://streamstats.usgs.gov/ss/
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and which is limited to limited to the retention pond effluent and sampled only during a
discharge event. Being a gas and oil storage facility monitoring includes volatile, base/neutrals
and acid compounds, and cyanide, total phenols, and total xylene.

Dry Run was the subject of a use attainability analysis by Ohio EPA (1995) that confirmed the
WWH use designation that was originally assigned by 1978 WQS. PCR is the designated use for
recreation. The unnamed tributaries are undesignated. Dry Run was the subject of a The Ohio
State University Masters Thesis (Liu 2012) that focused on hydrology and modeling. The site at
Holton Park (DRY01 at RM 1.70) was the site of a major stream restoration “daylighting” project
completed in 2020 and sponsored by the City of Columbus Recreation and Parks Department®.

Evans Run

Evans Run enters the Scioto River from the east and drains a residential portion of Upper
Arlington and the Scioto Country Club. It is the smallest of the tributaries sampled in 2024 with
a drainage area of 1.39 square miles, a length of 2.71 miles, and extremely high gradient of 250
ft./mi. Land use is 100% developed land of which 32.0% is impervious surfaces, and 19.4%
forested. Critical low flows are extremely low at 0.0023 cfs and variable with the 80th
percentile at 0.162 cfs. A single site was sampled at RM 0.20 at Scioto Point Drive. Evans Run is
currently unlisted in the Ohio WQS.

Kian Run

Kian Run enters the Scioto River at RM 126.50 from the east in south Columbus and nearly
adjacent to the Columbus Jackson Pike Water Reclamation Plant (WRP) 001 discharge at RM
126.7 on the opposite site of the mainstem. It is the largest watershed area of the 2024 study
area tributaries at a drainage area of 9.44 square miles. a length of 5.93 miles, and the lowest
gradient in the study area of 12.3 ft./mi. at the mouth (KRO1) increasing to a very high gradient
at the upstream site KRO2 only 0.7 miles upstream. Land use is 91.5% developed land of which
48.5% is impervious surfaces, and 9.9% forested. Critical low flows are low at 0.0.0748 cfs and
variable with the 80th percentile at 1.580 cfs, the two highest values in the study area. Two
sites were sampled in 2024 at RM 0.10 at the mouth and at RM 0.80 at High Street. One active
NPDES permit is located in the upper watershed, the Capital Resin Corporation (NPDES
4|F00011*HD) which is limited to storm water runoff and non-contact cooling water. Former
industries included Buckeye Steel Castings and several satellite industries some of which
terminated operations in the 2000s. Kian Run is also impacted by stormwater runoff from the
former industrial areas and a large railyard. The Ohio EPA survey of Kian Run in 2009-10 (Ohio
EPA 2012) showed it to be markedly impacted by poor sediment chemistry conditions including
high concentrations of polycyclic aromatic hydrocarbons (PAHs) and heavy metals (e.g. zinc,
lead and chromium) with NPDES permitted industrial dischargers and storm water runoff as the
sources of this impact to Kian Run. The report further states that “. . . the headwaters of Kian
Run are comprised of a network of storm sewers which receive numerous industrial discharges.
Some of these entities have been discharging into Kian Run for decades. As a result, the bottom
sediments of Kian Run are laden with toxic levels of metals”. Kian Run is currently designated for

9 https://www.ercontractor.com/project/daylighting-design-build/
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the Modified Warmwater Habitat for channel modifications (MWH-C) based on the extent of
historical channelization and lack of recovery potential as a result of the 2009-10 biological and
water quality survey by Ohio EPA (2012). It was previously designated WWH by default in the
1978 and 1985 WQS, but retained the PCR use.

Current Pollution Sources and Other Stressors

Pollution sources and general stressors are typical for the mixed residential, commercial and
industrial settings in the 2024 study area subwatersheds as previously described. There are no
active major permitted discharges of wastewater in any of the 2024 study area. However,
sanitary sewer overflows (SSO), minor permitted discharges, releases from commercial and
industrial facilities, and general urban runoff and its associated chemical pollution, hydrological
alterations, and direct and indirect habitat alterations are all present.

Adding to the challenges of managing the largest pollution source in the form of the municipal
sewerage system, the Columbus metropolitan area is experiencing the fastest population
growth of any major city in the Midwest U.S. The population increased by more than 230,000
persons during 2010 to 2020, a 12.2% increase (U.S. Census Bureau 2020). The population is
projected to grow by another 500,000 persons through 2050 under current trends. As would be
expected this will place significant capacity demands on the sewerage system infrastructure
and treatment facilities as well as demands on the remaining assimilative capacity of the
receiving rivers and streams.

City of Columbus Collections System

The City of Columbus collects and treats residential and industrial sanitary wastewater from the
city and most of the surrounding suburbs including the 2024 study area subwatersheds. Data
about the collection system that conveys wastewater to one of the two major wastewater
reclamation facilities (Jackson Pike or Southerly) was furnished by CPW in the form of GIS
shapefiles that contained dimensional and locational information about 41 different features of
the system, 21 of which were deemed a potential source of sewage or other pollutant releases
to surface waters (Table 4; Appendix F). The sanitary sewer system in the 2024 study area
includes 1,082 miles of separate sanitary sewers that transport wastewater to the Jackson Pike
Water Reclamation Plant (WRP) that serves the western half of Franklin County and the central
portion of Columbus. The stormwater collection system consists of an additional 36.1 miles of
piping. This system collects rain water and snow melt runoff that enter the storm sewer system
through drainage ditches or via drains on curbed streets. Any materials on the surface of
streets, roofs, sidewalks, and yards can be washed into the storm sewer system, which empties
directly into nearby streams or rivers with no treatment. The Franklin Co. SWCD performed an
inventory of conveyances to area streams based on walking each and recording the
conveyances and their type (pipe type, swale) and assigned the term “illicit” for any discharges
that showed visual or odorous evidence of carrying pollutants (FCSWCD 2007). Descriptions of a
major initiative to abate pollution delivered by the sewer system is described as follows. A map
of the major features appears in Figure 3.
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Table 4. An accounting of sewer system features provide by Columbus DPW that include sewer mains, design relief structures (DSR), open channels, maintenance structures,
pump stations, 10 year Level of Service data, HSTS, the Franklin Co. SWCD stream conveyance inventory any of which is a potential release of sewage or pollutants. There are
no CSO discharges in the study area.

10yrLOS_
Drainage Sewer Open 10yrLOS 10yrLOS | 10yrLOS| Flow FCSWCD Blind Clean [Bulk- [ Main 10yrLOS | Flooded | Pump Total
Site_ID |River Mile River_Stream Area Sewer Main Channel Conduit CSO DSR [Regulator|HSTS |Pipe End |[FCSWCD | Illicit |Structure|Manhole|Connect| Inlet | Out |head |Change|Flapgate| WIB |Manhole |Stations| Features
Roberts Millikin Ditch (Scioto R. @137.52)
RMDO3 [2.75/2.80 [Roberts Millikin Ditch 0.61 [ 287 ] 151,375 | 0.5 [ 259 | 3.5 | 18,623 0 0 0 6 105 64 0 13 497 6 516 | 16 | 11 | 13 0 0 0 0 1,247
RMDO2 [1.59/1.50 [Roberts Millikin Ditch 1.03 | 39.1 [ 206595 | 1.2 | 6,126 | 5.8 | 30375 0 0 0 6 193 136 4 19 595 3 725 [ 29 | 13| 20 0 0 0 0 1,748
RMDO1 [0.10/0.10 [Roberts Millikin Ditch 3.25 [116.6] 615435 | 4.8 [ 25323 ] 10.2] 53,995 0 0 0 7 469 271 6 84 1782 40 [ 2541 ] a5 [ 42 | 123 0 0 0 3 5,413
Tributary to Roberts Milliken Ditch @RM 0.40
RMDO4 [0.39/0.50 [Trib to Robts. Millikin D. 2.90 [103.4] 545,889 | 3.1 [16,326] 9.6 | 50434 0 0 o | 7] 433 271 | 6 59 1533 36 | 2183] 39 [ 40 | 88 0 0 0 1 4,696
Barbee Ditch (Scioto R. @RM 135.75)
BARBO3 [2.76/2.70 |Barbee Ditch 0.90 | 305 | 160,778 | 1.3 | 7,028 | 2.8 | 14,818 0 0 0 7 189 133 3 47 429 10 686 | 0 | 12 | 58 0 0 0 1 1,575
BARBO2 |1.51/1.45 |Barbee Ditch 2.36 | 66.0 | 348461 | 2.0 [ 10,574 | 6.6 | 34,637 0 0 0 9 410 362 7 60 973 18 | 1373 o | 22 | 87 0 0 0 1 3,322
BARBO1]0.34/0.30 |Barbee Ditch 5.88 | 166.2 | 877,482 | 6.1 [ 32,285 | 16.8| 88,592 0 0 0 17 | 874 729 13 157 2389 48 | 3443 | 48 [ 202 | 169 0 0 0 3 8,092
Tributary to Trabue Run @ RM 2.7
TRBO4 [0.22/0.22 [UT to Trabue Run 004 [ 195 [ 102808 [ 12 621318 ] 9638 | o | o [ o 0 81 | 37 | o | 24 229 6 | 412 2a] o 21 0 0 o | o [ ss3
Tributary to Trabue Run @RM 1.21
TRBO5 [0.90/0.85 [UT to Trabue Run 082 [ 298 [ 157247 [ 07 [ 347726 [ 13808 ] o | o 0 0 76 77 [ 1 [ 30 356 g8 [ss9 | 8 [16] 30 0 0 o [ 1 [ 1192
Tributary @RM 0.5 To Tributary To Barbee Ditch @RM 1.87
BARB04[0.43/0.43 [Trib to Barbee Ditch 095 [ 198 [ 104567 [ 04 [ 2185 [ 17 ] 8996 | o | o | o J o] 157 | 136 | 1 | s 219 5 [309] 3] 7 17 0 0 o [ o [ 9
Trabue Run (Tributary to Barbee Ditch @ RM 1.39)
TRBO3 [2.18/2.20 [Trabue Run 0.63 | 231 | 121842 | 1.6 | 8283 | 1.8 | 9,733 0 0 0 0 128 60 1 28 269 6 478 | 24 [ 11 | 25 0 0 0 0 1,030
TRBO2 [1.00/1.05 [Trabue Run 2.60 | 80.7 | 426333 | 3.8 | 20218 | 7.1 | 37,247 0 0 0 5 406 296 4 92 992 27 [1784 | 39 [ 43 | 73 0 0 0 2 3,763
TRBO1 |0.05/0.13 [Trabue Run 3.00 | 88.7 | 468,325 | 3.8 | 20,001 | 8.3 | 43,837 0 0 0 5 414 321 5 92 1146 28 | 1908 | 40 | 43 | 77 0 0 0 2 4,081
Dry Run (Scioto R. @134.43)
DRY02 [2.75/2.61 |Dry Run 075 | 43.4 | 229,392 | 1.9 [ 10,004 | 4.1 | 21,390 0 0 0 5 334 243 4 39 511 9 1063 7 | 12| 24 0 81 0 2 2,334
DRYO1 [1.41/1.25 |Dry Run 7.24 [155.1] 819,097 | 5.9 [ 31,367 [ 31.4 | 165,626 0 0 0 27 | 788 616 11 734 2276 68 [ 2803 ] 63 [ 43 | 145 1 578 13 5 8,171
DRY03 [0.08/0.10 [Dry Run 7.86 | 179.4 | 946,986 | 6.1 [ 32,236 [ 39.7 | 209,695 0 0 0 26 | 894 654 11 135 2737 109 [ 3242 ] 81 | 57 | 166 3 662 16 5 8,798
Tributary to Dry Run @RM 1.61
DRY09 [2.40/2.45 |Trib to Dry Run 128 | 65 [ 34206 [ 00| 62 [22] 11812 0 0 0 0 16 35 1 0 99 1 16 [ o] o 0 0 12 2 0 182
DRY08 [1.11/1.00 |Trib to Dry Run 2.57 [ 57.2 | 301,855 | 2.5 [ 13,008 [ 13.9] 73,375 0 0 0 2 173 119 3 33 917 18 764 | 27 | 0 48 1 140 6 3 2,254
DRYO05 [0.75/0.75 |Trib to Dry Run 2.73 | 654 | 345100 | 3.3 {17,280 | 17.8 | 93,928 0 0 0 2 201 132 3 54 1071 22 861 | 47 | 16 | 67 1 284 9 3 2,773
DRY04 [0.10/0.14 |Trib to Dry Run 3.43 | 74.1 | 391,454 | 3.3 [ 17,663 | 20.2 | 106,724 0 0 0 12 | 234 186 4 61 1228 30 [ 1034 [ 53 | 17 | 101 1 344 9 3 3,317
Tributary to Dry Run @ RM 2.61
DRY07 [1.74/1.74 |Trib to Dry Run 137 | 336 [ 177670 | 1.9 | 9,967 | 3.5 | 18385 0 0 0 1 266 159 0 38 387 6 883 | 2 | 9 20 0 4 0 2 1,777
DRY06 [0.40/0.34 |Trib to Dry Run 2.5 | 43.1 | 227,776 | 1.9 [ 10,004 | 3.9 | 20,819 0 0 0 5 335 217 2 39 507 9 1066 | 7 | 12| 25 0 81 0 2 2,307
Evans Run (Scioto R. @RM 136.97)
scco1 ]0.10/0.10 [Evans Run 139 | 23.9 [ 126,343 | 21.6 [113,997] 3.1 | 16,123 0 o | o o | 2 177 | 1 0 495 o [ 2 2 | o 1 0 0 0 0 680
Kian Run (Scioto R. @RM 126.5)
KRO2 [0.82/0.80 [Kian Run 136 | 31.1 [ 164,49 | 0.6 | 3,048 [12.2] 64,163 0 0 0 4 116 15 14 493 38 5901 [ 27 [ 30| 16 0 0 0 0 1,344
KRO1 [0.05/0.05 [Kian Run 9.44 [ 241.6[1,275,701] 4.7 | 24,693 [101.1] 533,554 1 10 2 90 | 770 95 1 143 4240 284 [ 4390 | 202 [ 126 | 189 11 542 12 16 11,124
o . [1082.1]5,713,672] 36.1 [190,496|215.9[1,140,092] 1 10 2 169 | 4,737 | 3,014 50 832 | 16,366 | 603 (21,207 550 | 571 [ 1,006 | 15 1,629 37 36 50,835
Sewer Line Distance or Count of Structures at Pour Points— . .
Miles Feet |Miles| Feet |Miles| Feet Ct. Ct. Ct. Ct. Ct. Ct. Ct. Ct. Ct. Ct. Ct. Ct. | Ct. Ct. Ct. Ct. Ct. Ct. Ct.

Legend: 10 yrLOS - 10 Year Level of Service capacity for highest rainfall event;CSO - combined sewer overflow; DSR - design relief structure, HSTS - Home Sewage Treatment System; FCSWCD - Franklin Co. Soil and Water Conservation District stream conveyance inventory; FCSWCD lllicit - observed illicit discharge of pollutants; WIB- water in basement
event; all terms defined in Appendix F.
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Figure 3. Map of major sewer features listed in Table 4 in the 2024 subwatersheds. The legend
lists the features by their individual symbols. Data provided by Columbus DPW and DWR.

Blueprint Columbus

The original WWMP submitted to the Ohio EPA in 2005 made use of the established technology
of the time that called for deep underground tunnels to store and convey excessive wet
weather flow or Rainfall Derived Inflow and Infiltration (RDII). When excessive RDII occurs, the
amount of water entering the sanitary sewer system can exceed the capacity of the sanitary
sewer system resulting in a sanitary sewer overflow or SSO. Over time, sewer pipes have
developed cracks and leaky joints that allow the infiltration of storm water into the sanitary
sewer, causing it to exceed capacity and overflow into streams and rivers or back-up into
basements. Foundation drains that connect directly to the sanitary sewer also contribute to the
problem of rain water getting into the sanitary sewer system. Blueprint Columbus employs
current technology to address the source of the infiltration by keeping rain water and snow
melt runoff out of the sanitary sewers and directing it into storm sewers. The goal is to prevent
storm water from entering the sanitary sewer system through lateral lining, roof water
redirection, and a voluntary sump pump program. Stormwater will instead be directed to green
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infrastructure where it can filter through layers of stone, soil, and plants before it slowly
releases into the storm sewer system that empties into local rivers and streams.

To date several areas across the city have been identified for the application of the
aforementioned best management practices. One of these areas, the Hilltop neighborhood, has
been the focus of project implementation. Dry Run is the most affected receiving stream and
portions of the subwatershed have had the highest Water In Basement (WIB) events in the
2024 study area (Table 4). Blueprint Columbus is documented in more detail in the 2015 Wet
Weather Management Plan (WWMP) Update Report (Columbus DWR 2015). This WWMP
update was approved by Ohio EPA on December 1, 2015.

Nonpoint Sources and Subecoregion Characteristics

The 2024 study area lies entirely within the Loamy, High Lime Till Plains subregion (55b) of the
Eastern Corn Belt Plains ecoregion (ECBP; Omernik 1987; Woods et al. 1998). The Level IV
subregions offer more relevant detail about the four components of ecoregions; surficial
geology, soils, potential natural vegetation, and land use (Woods et al. 1998) that affect the
make-up and characteristics of nonpoint sources of pollution. The key characteristics of each
subregion appears in Table 5.

Nonpoint sources within and upstream of the 2024 study area are typical of land form, soils,
and land uses within the Loamy, High-Lime Till Plains subregions (55b) of the Eastern Corn Belt
Plains ecoregion. These subregions are differentiated from the surrounding subregions by
having loamy, high lime, late-Wisconsinan glacial till and also glacial outwash and scattered
loess that overlies Paleozoic carbonates and shale. Both subregions are glaciated with level to
rolling glacial till plains with end moraines and glacial outwash landforms. Originally, beech and
oak-sugar maple forests predominated in the uplands with elm-ash swamp forests in poorly-
drained valley bottoms and ground moraines, and mixed oak forests on the Pickaway Plains
south and west of Franklin Co. Predominant land uses include agricultural row cropping mostly
outside of the 2024 study area. Urban and suburban land uses are concentrated in the 2024
subwatersheds. The intensity of urban development is highest inside the city limits with the
subcategory of suburban land use consisting of lower density residential development in the
suburbs which are rapidly expanding all around Columbus. The increase in impervious surfaces
(i.e., parking lots, highways, driveways, rooftops, etc.) in both the suburban and metropolitan
areas has altered the hydrology by fostering flashy flows and increasing the delivery of
pollutants to tributaries and the mainstem rivers. An increased frequency of high flows can
increase streambank erosion particularly those denuded of woody riparian vegetation by
encroaching land uses, thus degrading habitat and contributing excess sediment to receiving
streams and rivers.
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Table 5. Level IV subregions of the 2024 study area and their key attributes (from Woods et al.

1998).
Potential
Level IV Physiograph Geolo Soils Na(::r;l Land Use/Land
Subregion yslography BY . Cover
Vegetation
Mostly beech
Clayey, high lime, forest; scatter- | Extensive corn,
late-Wisconsinan ed elm-ash soybean, wheat,
Glaciated; broad glacial till, Alfisols swamp forest livestock, and
Clayey, nearly level glacial | lacustrine (Epiaqualfs, in lacustrine dairy farming on
High Lime | till plain; also deposits, and Hapludalfs), basins and artificially drained
Till Plains | basins and end scattered loess Mollisols poorly-drained | soils; scattered
(55a) moraines; low overlie Paleozoic | (Argiaquolls, areas; wet pin oak-swamp,
gradient streams. | shales, Endoaquolls) prairies behind | white oak wood-
carbonates, and end moraines land, and beech-
sandstones. in northern maple woodland.
counties.
. Extensi ,
o Alfisols Mostly beech xtensive corn
. Loamy, high lime, soybean, and
Glaciated; level to . . (Hapludalfs, forest; also, . .
) . late-Wisconsinan . livestock farming;
rolling glacial till s Epiaqualfs, oak-sugar
A glacial till and also scattered
Loamy, plain with low . Endoaqualfs), | maple forest, .
. . . also glacial . beech-maple, pin
High Lime | gradient streams; Mollisols elm-ash swamp
. . . outwash and . oak-swamp,
Till Plains | also end moraines (Argiaquolls, forest on .
. scattered loess . white oak
(55b) and glacial . . Endoaquolls, poorly-drained
overlie Paleozoic . woodlands.
outwash Argiudolls), valley bottoms ) )
carbonates and ) Urban-industrial
landforms. Entisols and ground o
shale. ) activity in
(Fluvaguents) | moraines.

municipal areas.
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RESULTS AND DISCUSSION — 2024 STUDY AREA

Flow Regime

There are no direct or continuous measurements of flow in any of the 2024 subwatersheds that
were sampled in 2024. As small headwater catchments draining less than 1-9 square miles the
flow regime in each is subject to localized precipitation and runoff events. All of the tributaries
have high percentages of urban land use characteristics that foster “flashy” flows that peak
rapidly during runoff events interspersed with varying durations of low flow extremes during
dry weather periods, in some cases including intermittent or ephemeral flows. These irregular
flow conditions can also be exacerbated by direct habitat modifications. Almost all of the sites
have moderately high to very high gradients. All of the streams receive stormwater from
numerous storm sewers and some of it apparently mixed with sewage. The weather pattern in
2024 was extremely dry with severe drought conditions later in the summer hence flows were
low. However, only the downstream site in Roberts Millikin Ditch had intermittent flows that
were likely exacerbated by the retention of flows by the quarry pond at Quarry Trails Park.

2024 Study Area Water Column Chemistry

Water quality was assessed by grab samples collected at all tributary sampling locations four
times (meter parameters five times) during the summer-fall index period in 2024. Parameter
groupings include field, demand, ionic strength, nutrients, and heavy metals. Sediment
chemistry samples were collected at all locations in each stream. All of the data is analyzed in a
tabular format with multiple sampling sites in the same stream arrayed from upstream to
downstream in order to reveal pollution gradients. There is very little historic chemical water
guality data from which to make comparisons with the 2024 results. Grab samples were
collected four (4) times at each site during the summer-fall seasonal index period with select
meter parameters sampled at each fish site. The results were evaluated against percentiles of
regional reference values from Ohio EPA (1999) and recent effect threshold derivations as they
were available (e.g., Miltner 2018, 2021; Johnson et al. 2014; Pond et al. 2008; Pond 2010;
Rankin 2010; U.S. EPA 2011). Several parameters either do not have criteria in the Ohio WQS or
they seem outdated (e.g., chloride, total dissolved solids) when compared to more recent
thresholds in the scientific literature. However, the WQS are listed as applicable and considered
in the evaluation of the 2024 results.

Conventional, Demand, and Nutrient Parameters

Conventional parameters include the most commonly collected parameters in water quality
surveys such as temperature and pH, but these are covered under urban parameters. Demand
and nutrient related parameters consist of those related to the discharges of treated and
untreated sewage, organic enrichment from point and nonpoint sources (ammonia-N, BOD,
TKN), nutrient related parameters (phosphorus, nitrates) and their effects, dissolved oxygen
(D.0.), and physical parameters such as total suspended solids, temperature, and pH.
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Temperature ( C)

Temperature is a critical factor in aquatic systems as it both directly and indirectly influences
individual organism health and well-being and various physicochemical processes that also have
direct and indirect effects. Fish will avoid lethal temperatures and will seek the temperature
regime each species prefers. Temperature affects chemical rates and processes and the toxicity
of certain pollutants (e.g., ammonia-N). While much of the concern with temperature has
centered on discharges of heat, modifications and alterations to natural temperature regimes
have received increased attention due to the effects of urbanization and climate change.

Temperature was measured at all 25 locations with the collection of each chemical grab sample
and during each fish sampling event over the seasonal June-October index period. It was
included as part of the conventional and demand parameters (Table 6) as it can be affected by
the interaction of several facets of urban land uses such as hardened surfaces, flow
intermittency, exposure of the stream channel to full sunlight, and permitted and unpermitted
discharges via storm sewers and other releases. The results were compared to the criteria in
the Ohio WQS and regional reference values for headwater streams in the ECBP ecoregion
(Ohio EPA 1999a). All grab temperature values were within the regional reference threshold
median + 2 inter quartile ranges above that value of 22.8°C. Two median values of 23.3°C at
BARBO4 and 22.9°C at TRB04 barely exceeded this threshold. No values approached the
applicable Ohio WQS average criterion of 27.8°C.

Temperature was also measured continuously during July 29-August 1 at the six (6) sites used
to perform the Ohio EPA SNAP methods for assessing nutrient effects. Like the grab data none
of the median values approached the average criterion of 27.8°C (Figure 4). The downstream
site Dry Run at DRY03 showed the highest widest fluctuations in temperature across the short-
term Datasonde deployment ranging from 18-29°C, but with the maximum below the daily
maximum criterion of 29.4°C. Kian Run had the coolest temperatures, but also exhibited a wide
fluctuation ranging from 14.5-23.0°C. The cause of the fluctuations is unknown, but urban
watersheds can show such fluxes due to daytime heating of shallow pools without tree
canopies and runoff from warmed hard surfaces.

pH (5.U.)

pH is a measure of how acidic/basic water is with a measurement range of 0 to 14. Itis a
measure of the relative amount of free hydrogen (acidic) and hydroxy! (basic) ions in the water.
pH is measured on a logarithmic scale where each number represents a 10-fold change in the
acidity or basicness of the water. For example, water with a pH of five is ten times more acidic
than water having a pH of six. It is an important factor in how chemicals affect aquatic life and
other biological processes. It determines the solubility (amount that can be dissolved in the
water) and biological availability (amount that can be utilized by aquatic life) of chemical
constituents such as nutrients (phosphorus, nitrogen, and carbon) and heavy metals (lead,
copper, cadmium, etc.). For example, pH affects the amount of total ammonia-N that is present
in the unionized and toxic form and along with temperature is part of the water quality
criterion. At a temperature of 25°C, which is typical of maximum summer ambient
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Table 6. Mean and median values for demand and nutrient related parameters in the 2024 study area. All values are color coded in accordance
with the legend at the bottom that represents percentiles of headwater reference site values from the Eastern Corn Belt Plain (ECBP)
ecoregion (Ohio EPA 1999) and other thresholds including the Ohio WQS.

Phosphorus,
Field Field Dissolved Total Kjeldahl Dissolved
Drainage Temperature Oxygen Field pH Ammonia-N Nitrogen Nitrate-N Total Phosphorus | Orthophosphate
River Area (°c) (mg/L) (sv) (mg/L) BOD 5 Day (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site ID Mile (sg. mi.) | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean

Roberts Millikin Ditch (Scioto R. @137.52)
RMD03  [2.75/2.80] 0.61 4.97
RMDO02 1.59/1.50 1.03 ND ND ND ND ND
RMDO1  [0.10/0.10] 3.25 | 404 | 404 | ND

Unnamed Tributary to Roberts Millikin Ditch @RM 0.40
RMDO4  [0.39/0.50] 2.90 ND ND ND
Barbee Ditch (Scioto R. @RM135.75)
BARBO3  [2.76/2.70] 0.90
BARBO2 1.51/1.45 2.36 \[») ND
BARBO1 0.34/0.30 5.88 ND ND ND
BARBO4 0.43/0.43 0.95 ND ND
Trabue Run (Tributary to Barbee Ditch @RM 1.39)
TRBO3 2.18/2.20 0.63
TRB02 1.00/1.05 2.60
TRBO1 0.05/0.13 3.00 ND ND
Unnamed Tributary to Trabue Run @RM 2.7
TRBO4  [0.22/0.22] 0.04 ND
Unnamed Tributary @RM 0.5 to Unnamed Tributary to Barbee Ditch @RM 1.87
TRBO5 __ 0.90/0.85] 0.82 ND ND ND ND ND
Dry Run (Scioto R. @134.43)

DRY02 2.75/2.61 0.75 ND
DRY01 1.41/1.25] 7.24
DRY03 0.08/0.10 7.86 ND ND ND ND

Unnamed Tributary to Dry Run@RM 1.61
DRY09 2.40/2.45 1.28 ND
DRY08 1.11/1.00 2.57 (\[») \[») \[») \[»]
DRYO05 0.75/0.75 2.73 ND ND ND
DRY04 0.10/0.14| 3.43 ND ND

Unnamed Tributary to Dry Run @ RM 2.61
DRYO7 1.74/1.74 1.37 \[») (\[») \[»]
DRY06 0.40/0.34 2.15 ND

Evans Run (Scioto R. @136.97)
scco1 l0.10/0.10] 1.39 ND
Kian Run (Scioto R. @126.5)
KRO2 0.82/0.80 1.36 0.385 0.215 0.233
KRO1 0.05/0.05 9.44
Headwater
Narrative <90th Percentile
Rankings <95th Percentile
Ohio EPA (1999); *Ohio WQS 27.8

Footnotes: ” total ammonia at22°C and ph =8.1 S.U.; ND = not detected.
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Figure 4. Continuously measured temperature results at six (6) locations used for the SNAP
nutrient assessment in the 2024 study area during July 1-August 29 at five locations and
August 30-September 3 in Kian Run. The Ohio water quality criteria for the summer period
average is shown by a dashed line and the daily maximum by a solid line.

temperatures in the study area, a change in pH from 8.5 S.U. to 9.0 S.U. changes the equivalent
ammonia-N criterion from 3.20 mg/L to 1.10 mg/L, a decrease of almost 66%. It also affects
how much and what form of phosphorus is most abundant in the water, and therefore affects
how aquatic plants and animals can utilize it. As a result pH is responsive to algal
photosynthesis and respiration similar to D.O. with a diel cycle of pH being higher in daytime
and lower at night. Along with hardness it affects the degree to which heavy metals are soluble
which determines their toxicity. Reference pH values for headwater streams in the ECBP
ecoregion range between a median value of 7.9 S.U. and a statistical maximum of 8.2 S.U. The
Ohio water quality criteria is expressed as a range of acceptable pH values between 6.5-9.0 S.U.

Only two grab pH values exceeded the statistical maximum pH reference value, the median and
mean at site RMDO04 and only slightly so at 8.3 S.U. Most pH values were well below the
reference median value of 7.9 S.U. pH was also measured continuously during the July 29-
August 1 short-term Datasonde deployments (Figure 5). All values including the median,
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Figure 5. Continuously measured pH results at six (6) locations used for the SNAP nutrient
assessment in the 2024 study area during July 1-August 29 at five locations and August 30-
September 3 in Kian Run. The Ohio water quality criteria are shown by solid lines.

maximum, and minimum values were well within the WQS criteria of 6.5-9.0 S.U. (Figure 5). The
site at RMDO1 located downstream from the quarry pond at the Quarry Trails Park had a very
narrow range of pH just above 7.0 S.U. This was likely due to the very low, intermittent flows
that occurred during the Datasonde deployment.

Dissolved Oxygen (D.0O.)

Dissolved oxygen (D.0.) is essential for aerobic life including all higher forms of aquatic life (e.g.,
fish, macroinvertebrates, mussels, etc.). It is produced by aeration of the water and also by
algal photosynthesis. The ability of the water to hold sufficient levels of D.O. to support healthy
assemblages of aquatic life is affected by several factors including flow, temperature, the level
of oxygen demanding materials that stimulate bacteria to utilize D.O., possibly lowering it to
harmful levels including anerobic conditions under severe circumstances. It is one of the most
critical parameters for water quality management including the discharge of organic
wastewater and nutrient enrichment, the latter of which affects the minimum, maximum, and
daily diel swings.
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Grab data collected during daytime can trend toward higher values as part of the normal diel
fluctuation as affected by algal photosynthesis during the day and respiration at night. Most all
of the median and mean values in the 2024 study area were within the mean and statistical
maximum of regional reference sites (Table 6). However, two median values at RMDO03 and
RMDO1 were less than the 90" percentile reference value of 5.2 mg/L and the median and
mean at RMDO1 came very close the daily minimum WWH criterion of 4.0 mg/L. That site being
located downstream from the quarry pond at the Quarry Trails Metropark was subject to
extreme low flows during portions of the 2024 study period.

Exceedances of dissolved oxygen (D.O.) were also assessed with continuous data obtained from
short term Datasonde deployments during July 29-August 1 at five (5) locations and August 30-
Spetember 3 at KRO1 (Figure 6). One of the primary purposes of the continuous D.O. monitoring
was to support the SNAP assessment of nutrient effects (Ohio EPA 2015b). It also provides the
data necessary for more fully evaluating the results against the D.O. criteria in the Ohio WQS.
Exceedances of dissolved oxygen (D.0.) were observed at RMDO1 and KRO1. The exceedances
at RMDO1 were close to zero and presumably due to deoxygenation of the stream due to a lack
of sustained flows. The exceedances at the Kian Run (KRO1) site were low, at the MWH D.O.
criteria of 4.0 mg/L daily average and 3.0 mg/L daily minimum, but neither was an exceedance.

Ammonia-Nitrogen (N)

The Ohio water quality criteria are expressed as total ammonia-N with pH and temperature
being the key variables used to determine how total ammonia-N corresponds to the toxic
unionized fraction. For the analysis of compliance with the Ohio water quality criteria, a
representative temperature of 22°C and a pH of 8.1 S.U. was used. This resulted in total
ammonia-N criteria for the WWH use designation of 1.10 mg/L. Most all of the grab median or
mean values in the 2024 study area were well below this value with a mean of 0.704 mg/L
being the highest at DRY02. The second highest mean value of 0.280 mg/L occurred at the next
upstream site DRYO1. This is likely an indication of an intermittent sewage input to Dry Run
from the Hilltop area, possibly from one or more HSTS or an illicit source. The mean and median
values at RMDO1 located downstream from the quarry pond at the Quarry Trails Metropark
were elevated above the 90t and 95 percentile reference values which corresponds to the
low flow conditions at this site and other potentially related parameter exceedances such as
extremely low D.O. measured during the short term Datasonde deployment. The majority of
sites had ammonia-N levels below the reference median of 0.025 mg/L with numerous non-
detects indicating that ammonia-N pollution is not widespread.

Five-Day Biochemical Oxygen Demand (BODs)

Biochemical oxygen demand (BOD) measures the amount of oxygen consumption in mg O,/L by
the aerobic oxidation and consumption of organic matter primarily by bacteria. The higher the
BOD the more rapidly D.O. is depleted in the water. The principal sources of BOD in small
streams are organic matter including sewage, leaves, soils high in organic matter, woody debris,
and dead and decaying algae. Expressed here as the five-day biochemical oxygen demand
(BOD:s), this parameter has reflected the effectiveness of wastewater treatment at WWTPs
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Figure 6. Continuously measured D.O. results at six (6) locations used for the SNAP nutrient
assessment in the 2024 study area during July 1-August 29 at five locations and August 30-
September 3 in Kian Run. The Ohio water quality criteria for the WWH and MWH daily
average and minimum are shown by solid dashed lines, respectively.

throughout Ohio particularly in larger streams and rivers. While elevated BOD can reflect
excessive inputs by both point and nonpoint sources, the widespread control of this parameter
by water quality based permitting and subsequent wastewater treatment has greatly reduced it
as a major water quality concern in larger streams and rivers. In smaller headwater streams
elevated BOD is a result of nonpoint source inputs and the indirect effects of flow and habitat
alteration that exacerbate the effects particulate organic matter, nutrients, and algal dynamics
as they are affected by excessive nutrient enrichment (McCabe et al. 2021). The BOD results in
the 2024 study area indicate no issues with this source of organic enrichment on a sustained
basis. Most median and mean values were below the reference median of 1.1 mg/L with seven
(7) values below the statistical maximum.

Total Kjeldahl Nitrogen (TKN)
Total organic nitrogen as measured by Total Kjeldahl Nitrogen (TKN), an indicator of the living
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or recently dead fraction of sestonic algae, can be an indicator of organic enrichment. While
TKN is not a direct effect parameter, it is indicative of the effects of organic enrichment by
nitrogenous biomass. It has proven to be an effective indicator of excessive organic enrichment
in runoff from urban and suburban nonpoint sources. Miltner (2018) recognized TKN as a
“stand alone” indicator of organic enrichment alongside BOD. In terms of assessment
thresholds Miltner (2018) considered a TKN value of >0.75 mg/L to be indicative of over
enriched conditions in large rivers. MBI (2015) in a regional analysis of Southwest Ohio rivers
and streams derived a TKN threshold of 0.51 mg/L for WWH and 0.38 for EWH headwater sites.
Regional reference levels derived by Ohio EPA (1999a) for headwater streams in the ECBP
ecoregion include a median of 0.40 mg/L and a statistical maximum of 0.80 mg/L. The majority
of values in the 2024 study area were below the statistical maximum of 0.80 with 15 values
below the median of 0.40 mg/L (Table 6). These results indicate little nitrogenous enrichment at
any site.

Nitrate-Nitrogen (NOs-N)

Nitrate as nitrogen is generally expressed as nitrate-N and along with nitrite-N comprises
dissolved inorganic nitrogen in water. The mean values reported herein are nitrate-N plus
nitrite-N. Nitrates are not toxic to aquatic life under normal ambient concentrations, are a
primary and essential plant nutrient, but can contribute to water quality problems in excessive
amounts. Together with the other primary nutrient phosphorus, nitrates in excess amounts can
stimulate excessive algal production leading and adverse effects to the D.O. regime that in turn
can adversely affect aquatic life. Sources of nitrates in the 2024 study area include urban runoff
and stormwater. Assessment thresholds for nitrate-N are available as regional reference values
of 0.98 mg/L (median) and 3.50 mg/L (median +2IQR or the statistical maximum) for headwater
streams in the ECBP ecoregion and TMDL targets of 1.00 mg/L for WWH and 0.50 mg/L for EWH
streams (Ohio EPA 1999a). The much higher 95 percentile value of 5.98 mg/L is undoubtedly
influenced by headwater reference sites that are affected predominantly by agricultural row
cropping in their watersheds. In the 2024 study area nitrate-N values were extremely low with
all below the reference median of 0.98 mg/L (Table 6).

Total Phosphorus (P)

Phosphorus (P) is both an essential and limiting nutrient for plant growth and animal life. It is
the most limiting nutrient in freshwater systems primarily to algal growth and biomass.
Elevated levels of phosphorus under certain conditions can result in excessive algal growth and
activity that in turn affects the D.O. regime and consequently aquatic life. Elevated levels can
also stimulate the production of toxic algae that can impact human health, recreation, and
public water supplies. In flowing water bodies such as rivers and streams the adverse impacts of
elevated P are indirect via how it impacts algal activity and ultimately the D.O. regime. Algal
photosynthesis produces oxygen during daylight while algal respiration uses oxygen at night.
The difference between daytime and nighttime D.O. value is termed the diel swing the width of
which is indicative of nutrient stimulated algal activity. This cycle also impacts pH (high daytime,
low nighttime values) which in turn can impact the toxicity of ammonia especially at higher pH
levels (i.e., >8.0). Thus the management of P loads from both point and nonpoint sources is an
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emerging water quality management issue. Sources of phosphorus in the 2024 study area
primarily included urban runoff and sewage inputs via stormwater discharges and sewer
overflows. The dynamics of how water quality and biological condition are affected by each is
complex and related to physical factors such as flow (including retention time), habitat, and
temperature (Ohio EPA 1999a; Miltner 2018). Assessment thresholds for total P are available as
regional reference values of 0.025 mg/L (median) and 0.135 mg/L (statistical maximum) for
headwater streams in the ECBP ecoregion and TMDL targets 0.08 mg/L for WWH and 0.05 mg/L
for EWH headwater streams across Ohio (Ohio EPA 1999a), which are lower than the regional
reference values. In the 2024 study area there were three sites (BARB03, DRY01, and DRY04)
with median and/or mean values above the statistical maximum reference value which is an
indication of intermittent enrichment (Table 6). Both sites in Kian Run had the three highest
values in the 2024 study area including an exceedance of the 95 percentile reference value at
0.425 mg/L and three of the 90" percentile reference value of 0.206 mg/L. These results
indicate a definite source of serious enrichment possibly from a pump station force main breaks
combined with stormwater. Dissolved phosphorus (Orthophosphate) was also measured and all
except sites Kian Run had values below the statistical maximum for total P. The two Kian Run
sites showed the only elevated values of dissolved P in the study area.

Nutrient Effects Assessment

Stream Nutrient Assessment Procedure (SNAP)

The primary nutrients (phosphorus and nitrates) can pose a threat to aquatic life indirectly
through the stimulation of excessive algal production and the corresponding effects that
photosynthesis and respiration have on the minimum, maximum, and diel D.O. regime. The
Ohio EPA SNAP procedure (Ohio EPA 2015b) was used to determine the extent, if any, of the
effect of nutrients on aquatic life impairment at six (6) selected sites in the larger reaches of
Roberts Millikin Dictch, Barbee Ditch, Dry Run, and Kian Run (Evans Run was not assessed). The
SNAP clarifies the evaluation of total P concentration exceedance thresholds (e.g., Ohio EPA
1999) that were used to assess nutrients as a proximal cause of impairments prior to the
development of SNAP. The SNAP was developed as a combined assessment of the effects of
nutrient enrichment which goes beyond the prior reliance on concentration exceedances alone.
The variables included in a SNAP assessment appear in Table 7 and include the aquatic life use
attainment status based on the applicable biological criteria, total P, the diel D.O swing, and
benthic chlorophyll a as the primary variables and several other supporting variables such as
nitrate-N, TKN, BODS5, and TSS each of which can be affected by excessive nutrient enrichment.
The QHEl is also included as stream habitat can be an important factor in how nutrients are
processed by the aquatic ecosystem.

SNAP considers the actual effects of nutrients on aquatic life and aesthetics as opposed to strict
compliance with numerical phosphorus and nitrogen criteria. Ohio EPA has been a leader in
developing what are also referred to as “combined” nutrient criteria, first developing the
Stream Nutrient Assessment Procedure (SNAP; Ohio EPA 2015b) and later with the large river
nutrient assessment procedure (Miltner 2018). MBI has gained experience with conducting
these types of assessments by using and modifying the SNAP procedure in Ohio and lllinois
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Table 7. The results of the Ohio EPA Stream Nutrient Assessment Procedure (SNAP) at selected sites in the 2024 study area. Color shading is explained in the legend at the bottom of the

table.
Total P (mg/L) Nitrate (mg/L) Dissolved Oxygen (mg/L) Benthic Cholorphyll a TKN (mg/L) BOD; TSS (mg/L)
Ag. Life | Drainage Qualita- Benthic
River | Use [Area (sq. tive Max. Daily DO Swing Chla SNAP
Site ID | Mile | (AQLU) mi.) IBI | Narrative | AQLU Status| Mean | Median | Mean | Median | Max. | Min. DO Swing Narrative | (mg/m?) | Narrative | Mean |Median | Mean |Median | Mean |Median SNAP Status
Roberts Millikin Ditch (Scioto R. @137.52)
RMDO1] 0.10 [ WwH [ 325 [ Ns | F* | NON-Far | 002 | 0.02 | 023 | 012 [ 050 NOOBN 049  [Normal-low | 157 | Acceptable | 0.58 | 0.58 | 1.85 | 1.80 | 12.0 | 12.0 | Impaired Not Nutrients
Barbee Ditch (Scioto River at RM 135.75)
BARB02| 1.45 | wwH | 2.36 26* 5.44 301 [Normal-Low 101 [ Acceptable | 0.53 | 0.47 Impaired Not Nutrients
BARBO1| 0.30 | WWH 5.88 32% p* NON-Poor 2.52 Normal-Low 116 Acceptable 0.36 0.39 Impaired Not Nutrients
Dry Run (Scioto R. @134.43)
DRYO1 | 1.25 | WWH 7.24 24* F* NON-Fair 0.16 0.17 4.82 3.16 Normal-Low 101 Acceptable 0.70 0.51 Impaired Not Nutrients
DRYO3| 0.10 | WwH | 7.86 | 28* | LF* | NON-Fair m 5.48 544 |Normallow | 89 | Acceptable | 0.43 | 0.45 Impaired Not Nutrients
Kian Run (Scioto R. @126.5)
KRO1 | 0.05 | MWH_C| 9.44 2.87 5.15 Normal-Low 43.3 Acceptable Impaired Not Nutrients
Very Low Risk >5.0 <6.5 Low <182 mg/mZ Acceptable Attaining No Threat; Impaired Not Nutr.
Oio AP Treshold T g = o T e
Ohio SNAP Ohio EPA (1999) Ohio EPA (1999) MBI | OHWQs |  Ohio SNAP Ohio SNAP Ohio SNAP Ohio EPA (1999) Ohio SNAP Ohio EPA (1999) Ohio SNAP
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since 2013 and merging it with the large river procedure in the Scioto and Olentangy Rivers in
2022. The primary parameters include total phosphorus, nitrate-N, the diel D.O. swing,
minimum D.0., and maximum D.0O., all from continuous measurements over 4-5 days, sestonic
chlorophyll a, and benthic chlorophyll a. Secondary parameters that can be affected by nutrient
enrichment include BODs, total suspended solids (TSS), and total Kjeldahl nitrogen (TKN). The
status of aquatic life use attainment is also an important variable and can be a determining
factor in the assignment of nutrient enrichment status and how specific sources are dealt with.
For the 2024 nutrient effects assessment consistent non-attainment of the WWH aquatic life
use was observed at all six (6) SNAP sites. In such cases the SNAP indicators are examined for
any adverse effects of nutrient enrichment based on exceedance thresholds set by Ohio EPA
(Appendix E). All of the benthic chlorophyll a values were well within acceptable thresholds. All
of the D.O indicators showed a low potential for adverse impacts. Allied parameters such as
TKN, BODs, and TSS also showed very low risk values. Two total P and one minimum D.O. were
at moderate risk levels, but these occurred in Kian Run which being designated MWH has a
lower threshold for nutrient impairment. All six (6) sites were evaluated as Impaired Not
Nutrients.

Urban Parameters

Urban parameters include the common dissolved ions chloride, conductivity, total dissolved
solids, and common heavy metals such as cadmium, copper, lead, and zinc. These parameters
can become highly elevated in urbanized watersheds and are indicative of diverse sources and
activities that exemplify urban land uses. Total suspended solids is included in this group
because of its widespread use as an indicator of urban runoff and stormwater and for assigning
credits for restoration practices such as bank stabilization. The performance of TSS as a single
parameter indicative of the performance of stormwater management is highly questionable
given the role that other pollutants coupled with the role that flow regime and habitat also play
in determining the overall health of urban streams. Employing a mosaic of such indicators
undergirded by a biological assessment is a more complete and accurate approach as used
herein.

Chlorides

In temperate climates such as exist in central Ohio, dissolved materials in the form of chlorides
are an emerging problem because they accumulate in soils and shallow groundwater and have
been documented to reach concentrations that can threaten and impair aquatic life. Of
particular concern in urban areas with high road density is the concentration of chlorides from
winter road salt applications and point source loadings from water treatment blowdown.
Chlorides have been documented to be increasing steadily in freshwaters including large rivers
(Mullaney et al. 2009; Kelly et al. 2012). Chlorides do not exhibit a simple runoff and export
mode of effect, but rather accumulate in near surface groundwater (Kelly 2008), soils, and land
surfaces adjacent to streams. Seasonal studies have shown that elevated summer
concentrations are correlated with higher, acute concentrations during late winter and spring
periods (Kaushal et al. 2005). Research in New England (Kaushal et al. 2005) and Minnesota
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Table 8. Mean values for urban related parameters in the in the 2024 study area in 2024. Values are color coded in accordance with the legend at
the bottom that represents percentiles of headwater reference site values from the Eastern Corn Belt Plain (ECBP) ecoregion (Ohio EPA 1999)

and other thresholds including the Ohio WQS.

Conductance Total Dissolved | Total Suspended
Drainage Chloride @25°C Field Conductivity| Solids (TDS) Solids (TSS) Cadmium Copper Lead Zinc
River Area (mg/L) (uS/cm) (umhos/cm) (mg/L) (mg/L) (pg/L) (pg/L) (pg/L) (pg/L)
Site ID Mile (sg. mi.) | Median | Mean | Median | Mean Medianl Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean Median | Mean
Roberts Millikin Ditch (Scioto R. @137.52)
RMDO03 2.75/2.80 0.61 83 ND (\[») ND ND ND ND
RMDO02 1.59/1.50 1.03 38 ND ND ND ND ND ND ND ND \[»]
RMDO1 0.10/0.10 3.25 63 ND ND \») ND ND \») ND
Tributary to Roberts Milliken Ditch @RM 0.40
RMD04  [0.39/0.50] 2.90 80 78 ND ND ND ND ND
Barbee Ditch (Scioto R. @RM 135.75)
BARBO3 2.76/2.70 0.90 810 1028 812 ND (\[») ND ND ND ND ND
BARB02 1.51/1.45 2.36 693 677 (\[) ND ND ND ND
BARBO1 0.34/0.30 5.88 92 98 633 674 ND ND ND ND ND
Tributary to Trabue Run @ RM 2.7
TRBO4 [0.22/0.22] 0.04 ND
Tributary to Trabue Run @RM 1.21
TRBO5 _ [0.90/0.85] o0.52 | EEIONNIEESIINZ200 810 | 710 | 704 ND | ND ND ND
Tributary @RM 0.5 To Tributary To Barbee Ditch @RM 1.87
BARBO4  [0.43/0.43] 0.95 ND ND ND
Trabue Run (Tributary to Barbee Ditch @ RM 1.39)
TRBO3 2.18/2.20 0.63 635
TRB02 1.00/1.05 2.60 ND ND
TRBO1 0.05/0.13 3.00
Dry Run (Scioto R. @134.43)
DRY02 2.75/2.61 0.75 ND ND
DRYO01 1.41/1.25 7.24 ND ND
DRY03 0.08/0.10 7.86 ND ND
Tributary to Dry Run @RM 1.61
DRY09 2.40/2.45 1.28 762 ND (\[»)
DRY08 1.11/1.00 2.57 719 473 ND ND
DRYO5 0.75/0.75 2.73 773 ND ND
DRY04 0.10/0.14 3.43 707 ND (\[»)
Tributary to Dry Run @ RM 2.61
DRYO7 1.74/1.74 1.37 ND ND
DRY06 0.40/0.34 2.15 ND ND
Evans Run (Scioto R. @RM 136.97)
sccol l0.10/0.10] 139 48 48 910 | 843 | 768 [ 768 495 ND ND
Kian Run (Scioto R. @RM 126.5)
KRO2 0.82/0.80 1.36 66 830 847 ND \[») ND
KRO1 0.05/0.05 ND ND
Headwater
Narrative
<90th Percentile <77 <77 <800 <800 <881 <881 <476 <476 <48 <48
. <95th Percentile <108 <108 <1012 <1012 <914 <914 <508 <508 <70 <70 <29.00 <29.00 <80.0 <80.0 <991.0 <9910 <611.0 <611.0
Ohio EPA (1999), *Miltner (2021) Ohio EPA (1999) WQS = 1500 mg/L Ohio EPA 1999 Ohio Was
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(Novotny et al. 2008) show that chlorides can accumulate in watersheds and that there is a
strong association between high winter and elevated summer concentrations. Novotny et al.
(2008) identified that 78% of the road salt applied in a Minnesota watershed accumulated in a
given year and contributed to an increase in summer chloride concentrations. Ohio does not
have a chloride water quality criterion for the protection of aquatic life, although there is a
maximum contaminant level of 250 mg/L that applies to public water supplies. U.S. EPA (1988)
recommends a water quality criterion of 230 mg/L for the protection of aquatic life. A more
recent Ohio study that examined several decades of ambient water quality data against
biological assemblage response (Miltner 2021) recommends a “hazard” level for chloride at 52
mg/L for the protection of high quality waters. This value is in line with field derived values of
52.6 mg/L for WWH and 21.9 mg/L for EWH attainment at headwater sites in Southwest Ohio
(MBI 2015). Regional reference values ranged from 17 mg/L (median) to 108 mg/L (95"
percentile) with the statistical maximum at 41 mg/L. Median and mean chloride exceedances of
the Miltner (2021) hazard level of 52 mg/L occurred at all except one site in the 2024 study area
and that single site had a median of 52 mg/L (Table 8). Median values as high as 140 mg/L
occurred at two sites (BARB0O3 and BARB04) and also exceeded the 95™ percentile reference
value (BARB03, BARB02, and TRB0O5) which are affected by runoff from commercial properties
that are subject to private contractor salt applications that are not always employed with best
practices to minimize the amount of salt that is applied. The other subwatershed sites had
lower values, but which exceeded the 90" percentile reference value of 77 mg/L on a frequent
basis. Macroinvertebrates are especially susceptible to chlorides and that is reflected in the
numerous poor and very poor narrative ratings in the Roberts Millikin Ditch and Barbee Ditch
subwatersheds.

Specific Conductance and Field Conductivity

Specific Conductance is a measure of how effectively water conducts an electrical current.
Conductance increases with an increasing amount and mobility of ions and is correlated with
the dissolved solids content of water. The ions conduct electricity because they are negatively
or positively charged when dissolved in water. As such conductance is an indirect measure of
the concentration of dissolved ions in solution and is defined as the electrical conductance of 1
cubic centimeter (cm?3) of a solution at 25°C. The Ohio WQS have a conductance criterion of
2400 uS/cm that is equivalent to the TDS criterion of 1500 mg/L. Regional reference specific
conductance values for headwater streams in the ECBP ecoregion are lower with a median of
500 uS/cm, a statistical maximum of 768 uS/cm, and a 95 percentile of 1,012 uS/cm. The 2024
results (Table 8) show a different pattern of exceedances than chloride with fewer values above
the reference median and elevated values above the statistical maximum in different
subwatersheds. The highest median and mean conductance values occurred in Barbee Ditch
(BARBO3) with a mean of 1,028 uS/cm. Evans Run (SCC01) and Kian Run had high values with
the second the highest mean of 945 uS/cm observed at KRO1. However, no values exceeded
the 95 percentile reference value. Field conductivity showed a similar pattern, but with two
values, a mean of 969 uS/cm at BARB03 and a median of 950 uS/cm at KRO1. There were also
more frequent exceedances of the statistical maximum value of 881 uS/cm with only a single
value below the reference mean of 500 uS/cm. These results are an indication of the
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Figure 7. Continuously measured specific conductivity results at six (6) locations used for the
SNAP nutrient assessment in the 2024 study area during July 1-August 29 at five locations
and August 30-September 3 in Kian Run. The Ohio EPA (1999) reference values for
headwater sites in the ECBP ecoregion are shown by solid dashed lines, respectively.

widespread influence of urban runoff via stormwater, likely sewage inputs, and industrial
discharges and stormwater runoff.

The short-term Datasonde deployments included continuous specific conductance
measurement during July 29-August 1 at five (5) of the SNAP sites and August 30-September 3
in Kian Run (Figure 7). Median values were generally below the median + 2 IQR statistical
maximum reference value except in Kian Run which had elevated conductivity compared the
other sites. Some sites such as DRY03 had wide variations in conductivity suggesting an
intermittent source upstream. These results are largely consistent with the grab sample data.

Total Dissolved Solids

Total dissolved solids (TDS) is a measure of the dissolved content of all inorganic and organic
substances present in water consisting of solids small enough to pass through 2-micron filter.
While TDS is not generally considered to be a pollutant it can be useful as an aggregate
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indicator of the presence of a broad array of chemical pollutants. Common nonpoint sources of
TDS in receiving waters are agricultural and urban runoff with parent geology and soils being
important co-factors. Point sources of both industrial and municipal wastewater also influence
TDS levels. The most common chemical constituents are calcium, phosphates, nitrates, sodium,
potassium, and chloride, each of which can emanate from the aforementioned nonpoint and
point sources. Total dissolved solids are differentiated from total suspended solids (TSS), in that
the latter cannot pass through a 2 micron filter and are indefinitely suspended in solution. The
Ohio TDS water quality criterion is 1500 mg/L. Regional reference values for headwater streams
in the ECBP are a median of 399 mg/L, a statistical maximum of 464 mg/L, and a 95" percentile
value of 508 mg/L. Only six (6) TDS median or mean values exceeded the statistical maximum
reference threshold of 464 mg/L (Table 8). These exceedances included values >500 mg/L at
BARBO3 Evans Run, and Kian Run, four (4) of which exceeded the 95 percentile value of 508
mg/L. None of these values approached the current WQS of 1500 mg/L. The plurality of sites
were below the reference median of 399 mg/L and statistical threshold value of 464 mg/L. The
Ohio EPA WQS criterion of 1500 mg/L is regraded a being underproductive of aquatic life based
on recent research. The detrimental effects of increased concentrations of TDS on the
abundance of Ephemeroptera (Mayflies) and richness of Ephemeroptera taxa are well known
(Kefford 2019). Studies in the Appalachian region of the U.S. have linked declines in mayflies to
increased conductivity from coal mining operations that release dissolved ionic substances such
as chlorides, magnesium, and sulfates (Pond et al. 2008, 2011; U.S. EPA 2011). Field studies
have indicated that mayflies (Order Ephemeroptera) are particularly sensitive to high TDS with
adverse effects occurring at equivalent conductivity values of 1500 uS/cm, which is well below
the Ohio 1500 mg/L TDS equivalent of 2400 uS/cm, and an acutely toxic threshold of 2866
uS/cm (Johnson et al. 2014). Analyses by MBI with Ohio stream data indicates that declines in
sensitive mayflies (e.g., Ephemerella) begin to occur at conductivities of ~1000 uS/cm (Rankin
2010), a TDS equivalent of 625 mg/L and which is 40% of the current WQS for TDS.

Total Suspended Solids (TSS)

Total suspended solids (TSS) are particles that are larger than 2 microns that are suspended in
the water column. Anything that can pass through a 2 micron average filter size is considered a
dissolved solid. TSS can include any particles drifting in the water column to include inorganic
sediment, silt, and sand and organic matter such as plankton and algae. At typical ambient
concentrations TSS has little or no direct effect on aquatic life. However, at extremely high
concentrations that are rare in the natural environment, TSS can be harmful to fish and
invertebrates by clogging gills and embedding substrates. It is easy to measure and thus it is
commonly employed as a singular indicator of nonpoint source pollution (e.g., MS4 stormwater
permitting and crediting) despite its inherent variability and shortcomings as a reliable
standalone indicator of aquatic life impairment. Miltner (2018) included it as a tertiary large
river nutrient effects parameter, but in a restricted role as a proxy parameter with a screening
level of >25 mg/L indicating enriched conditions when other indicators such as BODs and TKN
are not available. Regional reference TSS values for headwater streams in the ECBP ecoregion
are a median of 7.0 mg/L, a statistical maximum of 21 mg/L, and a 95" percentile of 70 mg/L.
Only two sites had median and mean values that exceeded the reference median of 7 mg/L and
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that were below the statistical maximum of 21 mg/L. Nineteen (19) of the 25 sites had below
detect values for TSS. It was one of the most unresponsive parameters measured in the 2024
study area.

Heavy Metals

Cadmium, copper, lead, and zinc are heavy metals that are frequently detected in urbanized
watersheds. Mean and median cadmium levels were mostly below the reference median value
of 0.25 pg/L with only one mean value of 0.141 pg/L at DRY04 exceeding the reference median
(Table 8). The WWH WAQS at an equivalent hardness of 300 mg/L as CaCO3 is 5.30 pg/L for
which is many times higher than any 2024 values. Copper values were at non-detection or less
than the median reference value of 6.0 pg/L reference value of 5 pg/L in 2024 at all except the
site in Evans Run the mean of 42.4 pg/L exceeded the WWH equivalent criterion of 25.0 pg/L.
Evans Run drains the Scioto Country Club and it is possible that copper based pesticide runoff
resulted in the elevated copper values. Other sources are possible and could include treated
ponds in the watershed. Lead values were all at non-detect or below the reference median of
2.0 pg/L an unexpected result for an urbanized study area. Mean and median zinc values were
low with most sites at non-detect or below the reference medina of 6.0 pug/L. The results in Kian
Run exceeded the reference median with a high mean value of 77.4 ug/L at KRO2 declining to
17.0 pg/L at KRO1. While zinc is a common urban pollutant, it is also used in steelmaking which
indicates a legacy effect at KRO2. Still, none of the values approached the WWH equivalent
criterion of 301 pg/L.

Sediment Chemistry

Sediment sample for chemical analysis were collected at each site in 2024 and analyzed for
heavy metals and an array of organic compounds including volatile, semi-volatile, base neutral
acid, polycyclic aromatic hydrocarbons, PCBs, and pesticide compounds that returned as
detections in the laboratory analyses. Only compounds that were detected are reported herein.

Sediment Metals

Metals in sediment were analyzed for the eight (8) parameters and compared to Ohio EPA
Sediment Reference Values (SRV; Ohio EPA 2008), the Probable Effect Concentration (PEC) and
Threshold Effect Concentration (TEC) levels of MacDonald et al. (2000), and the Canadian
Council of Ministers of the Environment (CCME 1999) guidelines for sediment contaminants.
The SRVs are references values at least impacted sites, the MacDonald (2000) PEC means that
most species and taxa may be adversely affected whereas the TEC means that the most
sensitive species and taxa may be affected. The CCME (1999) guidelines are probable effect
levels (PELs) that can be used to evaluate the degree to which adverse biological effects are
likely to occur as a result of exposure to sediment contaminants.

There was only one exceedance of the more serious MacDonald (2000) TEC for zinc in Kian Run

at the upstream site KRO2 (Table 9). Four sites in the Barbee Ditch subwatershed had
exceedances of the CCME (1999) PEC for nickel in three tributaries to Barbee Ditch and lower
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Table 9. Concentrations of selected heavy metals in bulk sediment samples collected at 25
ambient locations in the 2024 study area. The Ohio EPA sediment reference values (SRV),
MacDonald et al. (2000) threshold effect (TEC) and probable effect (PEC) thresholds, and
Canadian Council of Ministers of the Environment (CCME)thresholds are indicated at the
bottom of the table.

Drainage
River Area Arsenic |Cadmium | Chromium | Iron Lead Nickel | Silver Zinc
Site ID Mile | (sq. mi.) | (mg/kg) | (mg/kg) | (mg/kg) |(mg/kg) |(mg/kg)|(mg/kg)|(mg/kg)|(mg/kg)
Roberts Millikin Ditch (Scioto R. @137.52)
RMDO03 |2.75/2.80 0.61 7.4 0.36 11.0 14000
RMDO02 |1.59/1.50 1.03 9.4 8.4 14000 13.3
RMDO1 |0.10/0.10 3.25 11.0 9.6 16000 24.8
Tributary to Roberts Milliken Ditch @RM 0.20
RMD04 [0.39/0.50] 2.90 8.6 | | 66 | 13000 | 9.0 |
Barbee Ditch (Scioto River @ RM 135.75)
BARBO3 |2.76/2.70 0.90 12.0 0.38 14.0 17000 15.8 20.8
BARB02 |1.51/1.45 2.36 8.6 0.35 9.0 14000 11.3
BARBO1 |0.34/0.30 5.88 13.0 9.9 17000 15.6
Tributary to Trabue Run @ RM 2.7
TRBO4  [0.22/0.22] o004 | 160 | 040 | 220 [ 27000 | 177 | 35.9 | |
Tributary to Trabue Run @RM 1.21
TRBO5 [0.90/0.85| 0.82 | 160 | 049 | 120 [ 23000 | 188 | 279 | |
Tributary @RM 0.5 To Tributary To Barbee Ditch @RM 1.87
BARBO4 [0.43/0.43] 095 | 130 | o050 | 330 | 16000 | | | |
Trabue Run (Tributary to Barbee Ditch @ RM 1.39)
TRBO3 2.18/2.20 0.63 10.0 0.51 14.0 20000 16.4 22.7
TRBO2 1.00/1.05 2.60 9.4 0.34 7.6 15000
TRBO1 0.05/0.13 3.00 9.3 7.7 14000
Dry Run (Scioto R. @134.43)
DRY02 2.75/2.61 0.75 12.0 0.55 14.0 18000 22.5
DRYO01 1.41/1.25 7.24 10.0 0.66 7.2 15000 18.3 16.1
DRYO03 0.08/0.10 7.86 17.0 8.8 20000 41.8
Tributary to Dry Run @RM 1.61
DRYQ09 2.40/2.45 1.28 9.6 0.44 13.0 16000 38.2 0.3
DRY08 1.11/1.00 2.57 11.0 0.32 17.0 16000 19.0 18.0
DRY05 0.75/0.75 2.73 15.0 0.50 7.5 19000 20.6 20.9
DRY04 0.10/0.14 3.43 12.0 0.21 7.7 14000 14.2 15.9
Tributary to Dry Run @ RM 2.61
DRY07 1.74/1.74 1.37 8.2 8.7 15000
DRY06 0.40/0.34 2.15 10.0 0.39 16.0 17000 22.7
Evans Run (Scioto R. @RM 136.97)
sccol  |o.10/0.10] 1.39 47 | | 51 | 9200 | 23.3
Kian Run (Scioto R. @RM 126.5)
KRO2 0.82/0.80 1.36 15.0 0.78 22.0 23000 117.0 721
KRO1 0.05/0.05 9.44 9.6 1.00 26.0 21000 39.3 24.7 306
MacDonald et al.(2000) TEC 9.75 0.99 35.8 121
MacDonald et al.(2000) PEC 33.00 4.98 128 459
Ohio EPA Sediment Refrence Values 25.00 0.79 47 160
Canadian Council of Ministers of the Environment (CCME) 90.0 21.0
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Kian Run at KRO1. There were a total of 15 exceedances of the MacDonald (2000) TEC threshold
for arsenic with at least one exceedance in each of the 15 subwatershed and stream reaches, a
single exceedance of the cadmium PEC in lower Kian Run (KR0O1), and two exceedances of lead
in Dry Run (DRY03 and DRY09). There was one SRV exceedance for lead in Kian Run at KRO2.
Kian Run had the most total exceedances with four (4) and the remaining sites with one (1) or
two (2) each. The number of detections of all metals (excepting iron which has no threshold)
ranged from three (3) to six (6) at all sites being more numerous in the Barbee Ditch and Kian
Run tributaries, a reflection of the sources of these compounds in each subwatershed.

Sediment Organics

Organic chemicals in sediment were analyzed for volatile, semi-volatile, base neutral acid,
polycyclic aromatic hydrocarbons, PCBs, and pesticide compounds that returned as detections
in the laboratory analyses. Only six total organic compounds were detected. Acetone was
detected at a single site in lower Kian Run (KR01) which exceeded a low risk guideline
developed by U.S. EPA (2015). Carbon disulfide and toluene were detected at single sites each
(KRO1 and DRYO05), but below adverse effect thresholds. Methylene chloride was the most
frequently detected organic compound and exceeding low risk guidelines of U.S EPA, Region llI
BTAG guidelines at five (5) locations three (3) of which occurred in the Robets Millikin Ditch
subwatershed. Most of these compounds are common by products of various manufacturing
processes and the likely source is urban runoff from commercial facilities. Evans Run (SCC01)
was the only site that had zero detections of any organic compound in the 2024 study area.

Polycyclic Aromatic Hydrocarbon (PAH) compounds are generally more commonly detected in
sediment samples at sites with elevated urban land uses. PAH compounds are by products of
coal tar, gasoline exhaust, and incomplete combustion and several are known carcinogens.
Most of these compounds are not manufactured and are more commonly detected in urban
rivers and streams with runoff from asphalt pavements and heavy automobile traffic as the
primary sources. Surprisingly, only one PAH compound, benzo(ghi)perylene, was detected at a
single site in Barbee Ditch (BARBO2; Table 10). All other PAH compounds were reported below
detection. This was an unexpected result given the numerous PAH compounds that have been
detected in recently sampled sites in the Scioto and Olentangy Rivers and lower Olentangy
River tributaries in 2020 and 2022. Upon consulting the DWR Surveillance lab and the sediment
collection field sheets, the amount of fine sediments that hold these compounds was sparse to
non-existent at most sites in 2024. This is likely the result of an extremely low flow and rainfall
year along with the high to very high stream gradients that are pervasive in the 2024 study
area. In 2020, the Scioto River mainstem site downstream from Giggs Reservoir and upstream
Fifth Ave. had 17 total PAH detections of which 12 were exceedances of an effect threshold.
The next two sites downstream had 12 and 10 detections with fewer exceedances of an effect
threshold, but more than was expected for the mainstem between Griggs Reservoir and the
Olentangy River confluence. Roberts Millikin Ditch, Barbee Ditch, and Dry Run each enter the
Scioto River in this reach which suggests that they are potential conduits for PAH compounds in
the Scioto mainstem that are not being retained within those subwatersheds. Kian Run may
also play a similar role as PAH compounds remained elevated in the Scioto River downstream to
[-270 although other sources are present upstream.
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Table 10. Concentrations of various organic compounds in bulk sediment samples collected at 25
ambient locations in the 2024 study area. Threshold exceedances and detections are color coded
with values in the footnotes. ND in blank cells were below the Method Detection Limit (MDL).

S IRE
= 2 @ ]
Drainage g @ 2 é e £
River Area g 2 E 2 S £ g E 2
. . . o ¥ g ¥ s % Q¥ ° ¥ o ¥
Site ID Mile (sq. mi.) < =2 a = o 2 s 2 =2 -2
Roberts Millikin Ditch (Scioto R. @137.52)
RMDO03 2.75/2.80 0.61
RMDO02 1.59/1.50 1.03 13.2
RMDO1 0.10/0.10 3.25 17.1
Tributary to Roberts Milliken Ditch @RM 0.20
RMDO4  [0.39/050 | 2.90 | | | | 106
Barbee Ditch (Scioto River @ RM 135.75)
BARBO3 2.76/2.70 0.90
BARB02 1.51/1.45 2.36 1.49
BARBO1 0.34/0.30 5.88
Tributary to Trabue Run @ RM 2.7
TRBO4 [0.22/0.22 | o0.04 | | | | | |
Tributary to Trabue Run @RM 1.21
TRBO5  [0.90/0.85 | 082 | | | | 26 | |
Tributary @RM 0.5 To Tributary To Barbee Ditch @RM 1.87
BARBO4  [0.43/0.43 | 0.95 | | | | | |
Trabue Run (Tributary to Barbee Ditch @ RM 1.39)
TRBO3 2.18/2.20 0.63
TRB02 1.00/1.05 2.60 0.51
TRBO1 0.05/0.13 3.00
Dry Run (Scioto R. @134.43)
DRY02 2.75/2.61 0.75
DRY01 1.41/1.25 7.24
DRY03 0.08/0.10 7.86
Tributary to Dry Run @RM 1.61
DRY09 2.40/2.45 1.28
DRY08 1.11/1.00 2.57
DRY05 0.75/0.75 2.73 4.28
DRY04 0.10/0.14 3.43
Tributary to Dry Run @RM 1.61
DRYO7 1.74/1.74 1.37
DRY06 0.40/0.34 2.15
Evans Run (Scioto R. @RM 136.97)
sccol l0.10/0.10 | 139 |
Kian Run (Scioto R. @RM 126.5)
KRO2 0.82/0.80 1.36 8.1
KRO1 0.05/0.05 9.44 14.4 7.3
Key Low Risk 0.04° 15.0° 2.00° 17,500° 0.039°
Persaud et al. (1993) Thresholds
°U.S. EPA. 2015. Region 4 Ecological Risk Assessment Supplemental Guidance
° Ohio EPA surface water quality criterion fact sheet, tier Il (March 2006).
°EPA Region |1l BTAG, Freshwater Sediment Screening Benchmarks (Risk "Comparison Values), 8/2006
[¢ U.S. EPA ambient water quality criteria for aquatic life for toluene 1980.
€ U.S. EPA ambient water quality criteria for aquatic life for toxaphene 1980.
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Physical Habitat for Aquatic Life

The physical habitat of a stream or river is a primary determinant of biological quality and
potential. Rivers and streams in the glaciated Midwest, left in their natural state, typically offer
pool-run-riffle sequences, moderate to high sinuosity, and well-developed channels with deep
pools, heterogeneous substrates, and cover in the form of woody debris, hard substrates, and
aquatic macrophytes. The Qualitative Habitat Evaluation Index (QHEI) categorically scores basic
components of stream and riverine habitat into ranks according to the degree to which those
components are found compared to a natural state, or conversely, in an altered or modified
state. In the middle Scioto River study area, QHEI scores and physical habitat attributes were
recorded in conjunction with the fish sampling conducted at each site. QHEI scores >55 are
generally regarded as having the potential to support attainment of the WWH aquatic life use
designation and scores >70 indicate excellent habitat in headwater streams. Conversely scores
less than 55 have an increasingly limited potential to support WWH and scores less than 45
indicate low or no ability to attain WWH, thus interventions to improve the QHEI scores would
be needed. Rankin (1989, 1995) developed a matrix of QHEI attributes that include good
attributes that enhance physical habitat and modified attributes that deter attainment of
WWH. Generally ratios of modified to good attributes of >2.0 indicate that altered habitat is a
deterrent to attaining WWH.

Physical Habitat Modifications and Hydrological Alterations

The 2024 study area has had historical channelization as evidenced by the names of Roberts
Millikin Ditch and Barbee Ditch resulting from petitioners requesting drainage enhancements
via stream channelization under historical Ohio Drainage Laws as was previously described.
Most of these two streams have recovered better quality habitat via natural processes that are
enhanced by the high to very high gradients. Kian Run is channelized, has a lower gradient, and
consequently less recovery as evidenced by the Ohio EPA designating it MWH-C after the 2009-
10 survey (Ohio EPA 2012). The high gradients of most of the subwatersheds belie the need for
additional drainage relief, but urban development can be an added issue that resulted in the
employment of concrete revetments, stream channels, and rock basket gabions. One of the
locations in Dry Run (DRY01) was “daylighted” and employed a natural channel design in 2020.
In small, urbanized headwater streams such as the Olentangy River tributaries the principal
impacts to instream and riparian habitat are from adjacent land uses, hydrological
modifications including flashy flows and flow intermittency, and the direct modification of the
stream channel, instream cover, and substrates, the latter resulting from excessive
embeddedness where fines such as clayey silts and sand can fill the interstices formed by larger
substrate types such as large gravel, cobbles, and boulders. All of the tributaries are nestled in
wooded ravines to varying degrees with the stream channel bordered by small roads and bank
stabilization structures, but most of the instream habitat being composed of bedrock and larger
substrates has resulted in the stream channels being mostly intact.

2024 QHEI Results
Habitat as measured by the QHEI in the lower Olentangy River tributaries in 2020 was used to
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Table 11. Qualitative Habitat Evaluation Index (QHEI) scores showing good and modified habitat attributes at sites in the 2024 study area.

Narrative ratings and color coding in legend at bottom of the table based on the headwater site type after analyses based on Rankin 1989

and Rankin 1995.
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develop a matrix of good and modified habitat attributes (after Rankin 1995) for each site in the
Olentangy River tributaries study area (Table 10). The matrix includes an accounting of the
number good and modified habitat attributes (Rankin 1989, 1995) and their ratio. Modified
attributes are subdivided between high and moderate influence as defined by Rankin (1989)
based on an analysis of the Ohio statewide database. The analysis was detailed for the
headwater site type, i.e., sites with drainage areas <20 mi.2.

In terms of QHEI scores only four sites were less than the 55 good value with DRY02 having a
score of 54.0 and DRYO06 a score of 45.5, which is close to the poor boundary. Kian Run, which is
now designated MWH had QHEI scores of 49.0 that are consistent with that designation and
the highest number of high influence modified attributes. In terms of the QHEI matrix
(excluding Kian Run), modified attributes outnumbered good attributes at eight (8) sites and by
more than two at six (6) of those sites. Five (5) sites had poor or very poor numbers of modified
attributes and eight (8) sites had at least one high influence modified attribute. None of the
sites had poor or very poor modified:good attribute ratios, but four (4) had ratios >2.00
including a ratio of 4.50 at DRY02. The tendency in these results is that the predominance by
modified attributes occurred at the smallest headwater sites. The habitat at all sites was
adequate for the WWH designation based on adequate QHEI score and a preponderance of
modified:good ratios of less than 2.0.

Biological Assemblages - Fish

The fish assemblages of the 2024 study area have been assessed in the prior years of 1994,
1996, 1995, 1997, 1998, and 2023, but only at a total of 10 sites. The 2024 survey is the most
comprehensive one conducted to date. This analysis focuses on the 2024 results and what the
data adds to the understanding of the quality and condition of the fish assemblages in these
small, urbanized head water streams. An assessment of historical trends is limited by the span
of the historical data and the few sites that were previously assessed Summarized data tables
for 2024 appear in Appendix B.

2024 Fish Assemblage Results

A total of 15 native species, one non-native species, and two hybrids among 3,410 fish counted
from the 24 sites sampled in 2024 (Appendix B). The site at RMD01 downstream from the
guarry pond at the Quarry Run Metropark was not sampled due to a lack of sufficient water
levels. Creek Chub (Semotilus atromaculatus) was the most common species comprising 52.9%
by numbers. This was followed by Green Sunfish (Lepomis cyanellus) at 22.3%, Central
Stoneroller (Campostoma anomalum) at 14.9%, White Sucker (Catostomus commersonii) at
4.3%, and Western Blacknose Dace (Rhinichthys obtusus) at 1.70%. The remaining 13 species
and two hybrids comprised 3.9% by numbers. Four (4) out of the top five (5) species are highly
tolerant with four moderately tolerant species that were represented by 7, 5, 3, and 2
individuals, respectively, and the remaining species being intermediate, moderately tolerant, or
highly tolerant. Species such as Creek Chub and Western Blacknose Dace are common in small
headwater streams with the latter an indication of permanent flow, but several of the other
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species can be transient in flow variable streams. On the positive side there were 38 fantail
darters, a flow dependent species, and 7 Rainbow Darters (Etheostoma caeruleum), a
moderately intolerant species that is also an indicator of permanent flow.

To evaluate the overall quality of the fish assemblages and to gauge attainment of the
numerical biological criteria the IBI derived and calibrated for headwater streams draining <20
mi.? was used. Other fish metrics were also examined including the number of native species,
%DELT anomalies, the number of sensitive fish species, the %simple lithophils, and %tolerant
fish were also examined for each site to gauge the response types exhibited by the fish
assemblage (Table 12).

IBI scores in in 2024 ranged from 22-40 with the site TRBO1 (RM 0.05) the only site being in
attainment of the WWH ecoregional biocriterion of 40. Sixteen (16) sites had fair IBl scores of
26-32 with the remainder in the upper range of the poor narrative (Table 12.) This pattern was
tracked by the number of native species that was 11 at TRBO1, 8 at DRY03, 7 at DRY06, and 7 at
BARBO1. DELT anomalies were zero at all except DRY01 which had 0.35%. Sensitive species
occurred at only 3 sites with two each at BARBO1, DRY03, and TRBO1. The percentage of simple
lithophils was fair at only four (4) sites in 2024 compared to poor at six (6) sites and very poor at
the remaining 14 sites. Tolerant species predominated by numbers at all sites in 2024 resulting
in a consistent poor or very poor rating for this metric at all except one site BARBO1 that was
rated as fair. Overall the fish assemblage exhibited characteristics typical of small, urban
headwater streams, but the attainment at TRBO1 is unusual against the backdrop of nearly all
urbanized sites in Ohio being impaired for WWH (Yoder et al. 2000). The attainment of the
WWH IBI biocriterion was a significant improvement over the 1994 (26, poor) and 2010 (32,
fair) IBl scores of mostly poor quality at all other historic sites in the 2024 study area.

2024 Macroinvertebrate Assemblage Results

A total of 123 macroinvertebrate taxa were collected in qualitative dip net, handpick samples
from 25 sites in the 2024 study area (Appendix C). The most commonly collected taxa in terms
of site occurrences were segmented worm Oligochaeta (20 sites), the flatworm Turbellaria (19
sites), the mayfly Baetis flavistriga (18 sites), the damselfly Coenagrionidae (16 sites), the
darner Argia sp. (16 sites), the snail Physella sp. (16 sites), the amphipod Hyalella azteca (14
sites), the caddisfly Cheumatopsyche sp. (14 sites), the cranefly Tipula sp. (14 sites), the
caddisfly Hydropsyche depravata group (13 sites), the blackfly Simulium sp. (13 sites), the non-
biting midge Ablabesmyia mallochi (13 sites), the midge Polypedilum (P.) illinoense (13 sites),
and the midge Paratanytarsus sp. (12 sites). Of these most frequently occurring taxa four (4)
are highly tolerant and the remainder are all facultative in their tolerance rankings.

To evaluate the overall quality of macroinvertebrate assemblages and gauge attainment of the
biological criteria, narrative ratings of the qualitative sample are used in lieu of the ICl are used
in small headwater streams (Table 13). Other macroinvertebrate metrics and attributes were
also examined including the total number of taxa, the number of sensitive taxa, the number of
Mayfly taxa, the number of qualitative EPT taxa, the number of toxic tolerant taxa, and the
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Table 12. Fish assemblage response indicators in the 2024 study area. The results for each
indicator are color coded in accordance with the key at the bottom of the table.
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Drainage
River Area Number of %DELT Sensitive % Simple
Site ID Mile (sg. mi.) IBI Species | Anomalies | Species Lithophils |% Tolerants
Roberts Millikin Ditch (Scioto R. @137.52)
RMDO03 2.75 0.61 26
RMDO02 1.59 1.03 26
Tributary to Roberts Millikin Ditch @RM 0.40
RMDO04 0.39 2.90 22
Barbee Ditch (Scioto R. @RM 135.75)
BARBO3 2.76 0.90 24
BARB02 1.51 2.36 26
BARBO1 0.34 5.88 32
Tributary to Trabue Run @RM 2.7
TRBO4 | 022 | o004 | 26
Tributary to Trabue Run @RM 1.21
Reos | o0 [ os2 [ 3 [HNNGENN 0 [NNNCNNNNNGONN 6540 |
Tributary @RM 0.5 to Tributary to Barbee Ditch @RM 1.87
BARBO4 | 043 | 095 | 30
Trabue Run (Tributary to Barbee Ditch @RM 1.39)

TRBO3 2.18 0.63 30

TRB02 1.00 2.60 26

TRBO1 0.05 3.00 40

Dry Run (Scioto R. @134.43(

DRY02 2.75 0.75 32

DRYO01 1.41 7.24 24

DRYO03 0.08 7.86 28

Tributary to Dry Run @RM 1.61

DRY09 2.40 1.28 20

DRYO08 1.11 2.57 26

DRYO05 0.75 2.73 32

DRY04 0.10 3.43 26

Tributary to Dry Run @RM 2.61
DRYO07 1.74 1.37 30
DRYO06 0.40 2.15 30
Evans Ditch (Scioto R. @RM 136.97)
SCCo1 0.10 1.39 30
Kian Run (Scioto R. @126.5)

Narrative Good 38-43 >14 <1.3 11-15 >20-30 >15-30

Ranking Fair 26-37 >10 <3.0 3-10 >10-20 >30-50
Thresholds Poor 19-25 >7 >10 1-2 >5-10 >50-70




MBI/2025-9-13

Millikin_Barbee_Dry Run Biological & WQ Assessment 2024

October 31, 2025

Table 13. Macroinvertebrate assemblage response indicators in the 2024 study area. The results
for each indicator are color coded in accordance with the key at the bottom of the table.

Drainage Toxic Org.
Area Total Site | Sensitive Mayfly | Qual EPT | Tolerant Enrich.
Site ID River Mile (sq mi) Narrative Taxa Taxa Taxa Taxa Taxa Taxa
Roberts Millikin Ditch
RMDO03 2.80 0.61 P 21 1 6
RMDO02 1.50 1.03 P 28 1 5
RMDO01 0.10 3.25 F 26 5
Unnamed Tributary to Roberts Millikin Ditch @ RM 0.40
RMDO4 0.00 2.90 P 2 [ 2 | 4
Barbee Ditch (Scioto R. @RM 135.75)

BARBO3 2.70 0.90
BARB02 1.45 2.36
BARBO1 0.30 5.88

TRBO3 2.20 0.63

TRB02 1.05 2.60

TRBO1 0.13 3.00

Unnamed Tributary to Trabue Run @RM 1.21
TRBOS | 085 | 08 | T 2 | s
Unnamed Tributary to Trabue Run @RM 2.7
TRBO4 | 022 | 022 | LF | 26 2 [ s e 2 |
Unnamed Tributary @RM 0.5 to Unnamed Tributary to Barbee Ditch @RM 1.87
BARBO4 | 043 | 095
Dry Run

DRY02 2.61 0.75 MG 27 2 2
DRYO01 1.25 7.24 F 34 2 2
DRYO03 0.10 7.86 LF 34 5

Unnamed Tributary to Dry Run@RM 1.61

DRY09 2.45 1.28 P 29

DRY08 1.00 2.57 HF 26

DRYO05 0.75 2.73 F 37

DRY04 0.14 3.43 F 29

Unnamed Tributary to Dry Run @ RM 2.61

DRY07 1.74 1.37 F 6

DRY06 0.34 2.15 MG 39 4 4
Evans Run (Scioto R. @RM 136.97)
sccor [ 010 130 [Ve e o oo o [ 1|
Kian Run (Scioto R. @126.5)
KRO2 0.80 1.36
KRO1 0.05 9.44

Narrative Ranking Thresholds
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number of organic tolerant taxa were also examined for each site to gauge the response types
exhibited by the macroinvertebrate assemblage.

The macroinvertebrate narrative ratings in the 2024 study area were marginally good which
marginally meets WWH at three (3) sites, fair at 11 sites, poor at seven (7) sites, and very poor
at four (4) sites (Table 13). Total taxa counts were good at DRYQ7, fair at 19 sites, poor at three
(3) sites, and very poor at two (2) sites. Sensitive taxa were poor at best at nine (9) sites and
very poor at the remaining 16 sites being absent altogether at 11 sites. Mayfly taxa were good
at eight (8) sites, fair at eight (8) sites, poor at five (5) sites, and very poor at four (4) sites. The
number of qualitative EPT taxa ranged from 0-10 being fair at best at 10 sites, poor at 11 sites,
and very poor at four (4) sites. Toxic tolerant taxa numbered no more than 1 (good) at 14 sites,
zero (excellent) at 10 sites, and two (2) a fair rating at DRY02. Organic enrichment taxa
signifying the presence of organic enrichment sources and pollutants ranged from 1-7 taxa with
two (2) sites with a single taxon (good), 11 sites with 2-4 taxa (fair), and 11 sites with 5-8
taxa(poor) signifying the highest risk for organic pollution. These most consistently occurred in
the Dry Run and Roberts Millikin Ditch subwatersheds.

Primary Headwater Habitat Assessment Results

Sixteen (16) of the 25 sites were also assessed with the Primary Headwater Habitat
methodology (Ohio EPA 2020b) that employed the collection of salamanders and the
Headwater Habitat Evaluation Index (HHEI; Appendix D-3) in addition to the WWH suite of
habitat and biological assessment methods (QHEI, fish, qualitative macroinvertebrates). Nine of
these sites were classified as PHW?2 sites with sufficient macroinvertebrate taxa, no
salamanders, and limited fish assemblages due to the small stream size characteristics such as
pools <20 cm in depth. While Ohio EPA still does not recognize the Primary Headwater Habitat
classification as a designated aquatic life use, it is to be treated the same as WWH for water
quality management purposes.
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Appendix Table A-1. Site location characteristics, indicators, and parameters at 25 sites sampled in the 2024 Roberts Millikin Ditch, Barbee Ditch, Dry Run, Evans Run, and Kian
Run study area.

Ohio EPA Drainage
Basin-Stream Area | Gradient Macro- Data- Field Sediment
Site_ID Code River_Stream River Mile (mi.z) (ft./mi.) General Location Latitude | Longitude | Fish inverts. Habitat sonde | Chem | Demand | Nutrient Metals Bacteria | Chemistry
Roberts Millikin Ditch (Scioto R. @137.52)
RMDO02 02 937 |[Roberts Millikin Ditch 0.65 1.20 62.5 |Roberts road 40.0037° | -83.1072° E QL/PHW | QHEI/HHEI 5X 4X 4X 2X 4X X
RMDO03 02 937 |Roberts Millikin Ditch 0.65 1.20 71.4 Ust. |-270; Ust Westbelt Drive 40.0085° | -83.1229° EF QL/PHW | QHEI/HHEI 5X 4x 4X 2X 4x X
RMDO1 02 937 |Roberts Millikin Ditch 0.20 4.40 75.0 |Quarry Trails Dr. (Walking Bridge) 39.9984° | -83.0815° E QL QHEI X 5X 4X 4X 2X 4X X
Unnamed Tributary to Roberts Millikin Ditch @RM 0.40
RMD04 | 02 | 938 [UT to Roberts Millikin Ditch @RM 0.2 0.30 2.30 | 250.0 [Quarry Trail Metro Park (off Old Dublin Rd.) below the falls | 39.9987° | -83.0895° | € [aL/PHw | QHEI/HHE! | 5% 4x 4x 2X 4x X
Barbee Ditch (Scioto R. @RM135.75)
BARBO3 02 932 |Barbee Ditch (Trib To Scioto River at RM 135.75) 2.70 1.20 27.80 |[Wilson Road 39.9852° | -83.1061° E QL/PHW | QHEI/HHEI 5X 4X 4X 2X 4X X
BARB02 02 932 |Barbee Ditch (Trib To Scioto River at RM 135.75) 1.45 3.20 34.50 |Hague Ave 39.9820° | -83.0866° E QL QHEI X 5X 4X 4X 2X 4X X
BARBO1 02 932 |Barbee Ditch (Trib To Scioto River at RM 135.75) 0.30 5.80 41.70 |McKinley Ave near Police Academy 39.9786° | -83.0689° E QL QHEI X 5X 4X 4X 2X 4X X
Trabue Run (Tributary to Barbee Ditch @RM 1.39)
TRBO3 02 266 |Trabue Run (Trib to Barbee Ditch @ RM 1.39) 2.20 0.50 58.80 |Dst Dividend Drive 39.9910° | -83.1214° E,F QL/PHW | QHEI/HHEI 5X 4X 4X 2X 4X X
TRB02 02 266 |Trabue Run (Trib to Barbee Ditch @ RM 1.39) 1.10 1.00 45.50 |Trabue Rd 39.9899° | -83.1004° EF QL/PHW | QHEI/HHEI 5X 4X 4X 2X 4X X
TRBO1 02 266 |Trabue Run (Trib to Barbee Ditch @ RM 1.39) 0.13 1.40 24.40 |[Hague Ave 39.9840° | -83.0879° E QL/PHW | QHEI/HHEI 5X 4X 4X 2X 4X X
Ui d Tributary to Trabue Run @RM 1.21
TRBO5 | 02 [ 934 [UT to Trabue Runat RM 1.21 0.60 0.50 58.8 |Arlingate Ln. | 39.9955° | -83.1164° | EF [QL/PHW | QHEI/HHEI | 5X 4X 4X x| ax X
Ui d Tributary to Trabue Run @RM 2.7
TRB04 | 02 [ 933 [UT to Trabue RunatRM2.7 0.30 0.22 17.9 [Behind Westbelt historic Ohio EPA site [ 39.9878° | -83.1272° [ EF [ QL/PHW [ QHEI/HHEI | 5X 4x 4X x| ax X
Unnamed Tributary @RM 0.5 to U d Tributary to Barbee Ditch @RM 1.87
BARBO4 | 02 [ 935 [Trib to Barbee Ditch @ RM 1.87 0.45 1.80 52.6 | Wilson road [ 39.9789° [ -83.1020° | EF [aL/PHW [ QHEI/HHE | 5% 4x 4x x| ax X
Dry Run (Scioto R. @134.43)
DRY02 02 095 |Dry Run 2.70 0.95 33.30 |Drive off of Hague Ave 39.9730° | -83.0839° EF QL/PHW | QHEI/HHEI 5X 4X 4X 2X 4X X
DRYO01 02 095 |Dry Run 1.70 4.00 49.80 |Holton Park (Channel daylighting Restoration Site) 39.9619° | -83.0685° E QL QHEI X 5X 4X 4X 2X 4X X
DRY03 02 095 |Dry Run 0.10 7.10 41.70 |Mckinley Ave 39.9642° | -83.0497° E QL QHEI X 5X 4X 4X 2X 4X X
Ui d Tributary to Dry Run@RM 1.61
DRY09 02 930 |Trib to Dry Run at RM 1.61 2.40 1.29 31.30 |[Site of Old USGS Gauge, Back of Parking Lot 39.9564° | -83.1049° E,F QL/PHW | QHEI/HHEI 5X 4X 4X 2X 4X X
DRY08 02 930 |Tribto Dry Runat RM 1.61 1.00 2.68 32.30 |Westmoor Park, Ust Restored Stream Reach 39.959268° | -83.0835° E QL QHEI 5X aX aX 2X ax X
DRYO05 02 930 |Trib to Dry Run at RM 1.61 0.60 2.94 42.60 |Westmoor Middle School 39.9607° | -83.0796° E,F QL QHEI 5X ax 4X 2X ax X
DRY04 02 930 |Trib to Dry Runat RM 1.61 0.10 2.10 29.41 |Valley View Drive 39.9635° | -83.0711° E QL/PHW | QHEI/HHEI 5X 4X 4X 2X 4X X
Ui d Tributary to Dry Run @ RM 2.61
DRY07 02 931 |Trib to Dry Run at RM 2.61 1.70 1.00 37.00 |[Phillipi Road 39.9660° | -83.1115° EF QL/PHW | QHEI/HHEI 5X 4X 4X 2X 4x X
DRY06 02 931 |Trib to Dry Run at RM 2.61 0.34 2.30 64.90 |Drive off Fisher Road 39.9700° | -83.0877° E QL/PHW | QHEI/HHEI X 5X 4X 4X 2X 4X X
Evans Run (Scioto R. @136.97)
sccor | 02 [ 939 [Evans Run (Trib. to Scioto R. @RM 136.97) 0.20 1.70 [ 250.0 [Scioto Point Dr. 39.9953° | 83.0732° | E | QL/PHW | QHEI/HHEI | 5X 4ax 4x 2X 4x X
Kian Run (Scioto R. @126.5)
KR0O2 02 197 |[Kian run 0.80 1.00 35.70 [High Street 39.9098° | -82.9959° EF QL/PHW | QHEI/HHEI 5X 4x 4X 2X 4X X
KRO1 02 197 |[Kian Run 0.10 1.85 12.30 |Access from Scioto 39.9023° | -83.0009° E QL/PHW | QHEI/HHEI 5X 4X 4X 2X 4X X
Footnotes: UT - Unnamed tributary; RM - River Mile Total Sites| 25 25 25 6 25 25 25 25 25 25
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Appendix Table A-1. Legend.

Indicator Groups & Parameters
Fish Field Demand |Nutrients Metals Bacteria | Sed. Metals
E - Longline Temp. BODS5 NH3-N Cu E. coli Cd
F - Backpack Conduct. | Chloride NO3-N Pb Cu
Macroinvertebrates D.O. Sulfate NO2-N Zn Pb
QL - Qualitative method pH TDS TKN TSS Zn
PHW - Primary Headwater method Total P Cond. Total P Ni
Habitat Ortho P pH Ortho P Fe
QHEI - Qualitative Habitat Evaluation Index Ben. Chla Ben. Chla As
HHEI - Headwater Habitat Evaluation Index Ag
Datasonde - short-term (4-5 days) | Limited to 50 total samples Cr
Only at 6 Datasonde locations Sed. Organics
BNAs
VOCs
PAHs
Pesticides
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APPENDIX B: 2024 FISH ASSEMBLAGE DATA
B-1: IBI Metrics and IBI Scores 2024

B-2: Fish Species Grand Report 2024
B-3: Fish Species by Site and Sample 2024
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Appendix Table B-1. Headwater IBI scores and metrics for sites sampled in Columbus 2024 study area.

Number of Percent of Individuals Rel.No.
Drainage Darter & minus
Site  River area Total Minnow Headwater Sensitive Sculpin  Simple  Tolerant Omni- Pioneering Insect- DELT tolerants
ID Mile Type Date (sqmi) species species species species species Lithophils fishes  vores fishes ivores anomalies  /(0.3km) 1BI
(02-095) - Dry Run
Year: 2024
DRY02 275 F 07/23/2024 0.75 5(3) 3(3) 2(3) 0(1) 1(3) 2(5) 92(1) 6(5) 84(1) 1(1) 0.0(5) 24(1) 32
DRY01 141 E 07/25/2024 724 6(1) 3(3) 2(3) 0(1) 1(1) 2(2) 93(1) 11(5) 78(1) 15(1) 0.4(5) 40(1) 24
DRY03 0.08 F 07/24/2024 7.86 8(3) 2(1) 1(1) 2(2) 3(3) 2(2) 61(1) 6(5) 59(1) 50(5) 0.0(5) 54(1) * 28
(02-197) - Kian Run
Year: 2024
KR02 0.82 F 07/25/2024 136 4(3) 2(3) 1(1) 0(1) 1(3) 1(1) 99(1) 0(5) 100(1) 21(3) 0.0(5) 2(1) 28
KRO1 0.05 E 07/25/2024 9.44  8(3) 4(3) 0(1) 2(2) 1(1) 2(2) 81(1) 4(5) 81(1) 93(5) 0.0(5) 44(1) 28
(02-266) - Trabue Run (Trib to Barbee Ditch @ RM 1.39)
Year: 2024
TRBO3 2.18 F 07/16/2024 0.63 5(3) 2(3) 0(1) 0(1) 0(1) 1(3) 91(1) 6(5) 86(1) 34(5) 0.0(5) 22(1) 30
TRBO02 1.00 F 07/15/2024 2.60 6(3) 2(1) 1(1) 0(1) 1(1) 1(1) 81(1) 9(5) 73(2) 40(5) 0.0(5) 54(1) 26
TRBO1 0.05 F 07/23/2024 3.00 11(5) 2(1) 1(1) 2(3) 3(5) 2(3) 63(1) 8(5) 55(3) 37(5) 0.0(5) 82(3) 40
(02-930) - Trib to Dry Run at RM 1.61
Year: 2024
DRY09 240 F 07/26/2024 128 2(1) 1(1) 0(1) 0(1) 0(1) 0(1) 100(1) 0(5) 100(1) 10(1) 0.0(5) 0(1) * 20
DRY08 111 F 07/24/2024 257 5(3) 3(3) 1(1) 0(1) 0(1) 2(3) 91(1) 10(5) 73(2) 2(1) 0.0(5) 24(1) 26
DRY05 0.75 F 07/24/2024 273  5(3) 3(3) 1(1) 0(1) 0(1) 2(3) 52(3) 2(5) 48(3) 1(1) 0.0(5) 244(3) 32
DRY04 0.10 F 07/24/2024 3.43  6(3) 3(3) 2(3) 0(1) 1(1) 2(2) 95(1) 10(5) 76(1) 5(1) 0.0(5) 26(1) 26
(02-931) - Trib to Dry Run at RM 2.61
Year: 2024
DRY07 1.74 F 07/24/2024 137  5(3) 2(3) 0(1) 0(1) 0(1) 1(1) 78(1) 2(5) 75(1) 31(5) 0.0(5) 92(3) 30
DRY06 0.40 F 07/24/2024 215 7(3) 3(3) 1(1) 0(1) 0(1) 2(3) 70(2) 6(5) 64(1) 21(3) 0.0(5) 198(3) 30
¢ - Bl is low end adjusted. Bl1-1 08/18/2025

* - <200 Total individuals in sample
** . < 50 Total individuals in sample
@ - One or more species excluded from IBI calculation.



Appendix Table B-1. Headwater IBI scores and metrics for sites sampled in Columbus 2024 study area.

Number of Percent of Individuals Rel.No.
Drainage Darter & minus
Site  River area Total Minnow Headwater Sensitive Sculpin  Simple  Tolerant Omni- Pioneering Insect- DELT tolerants
ID Mile Type Date (sqmi) species species species species species Lithophils fishes  vores fishes ivores anomalies  /(0.3km) 1BI
(02-932) - Barbee Ditch (Trib To Scioto River at RM 135.75)
Year: 2024
BARBO3 2.76 F 07/15/2024 0.90 2(1) 1(1) 0(1) 0(1) 0(1) 0(1) 100(1) 0(5) 100(1) 23(5) 0.0(5) 01) * 24
BARB02 151 F 07/16/2024 236 6(3) 2(1) 0(1) 0(1) 0(1) 1(1) 66(1) 1(5) 65(1) 30(5) 0.0(5) 50(1) * 26
BARBO1 0.34 F 07/23/2024 588 7(3) 2(1) 1(1) 2(1) 3(3) 2(1) 42(3) 0(5) 42(3) 41(5) 0.0(5) 110(1) * 32
(02-933) - UT to Trabue Run at RM 2.7
Year: 2024
TRB04 0.22 F 07/16/2024 0.04 3(1) 2(3) 0(1) 0(1) 0(1) 0(1) 90(1) 0(5) 90(1) 26(5) 0.0(5) 18(1) * 26
(02-934) - UT to Trabue Run at RM 1.21
Year: 2024
TRBO5 0.90 F 07/16/2024 0.82 5(3) 2(3) 0(1) 0(1) 0(1) 1(3) 65(1) 3(5) 63(1) 13(3) 0.0(5) 235(5) 32
(02-935) - Trib to Barbee Ditch @ RM 1.87
Year: 2024
BARBO04 0.43 F 07/16/2024 0.95 4(3) 2(3) 0(1) 0(1) 0(1) 0(1) 72(1) 0(5) 72(1) 64(5) 0.0(5) 3013) * 30
(02-937) - Roberts Millikin Ditch (02-001-011)
Year: 2024
RMDO03 275 F 07/15/2024 0.61 3(1) 1(1) 0(1) 0(1) 0(1) 1(3) 100(1) 0(5) 100(1) 67(5) 0.0(5) 0(1) 26
RMD02 159 F 07/15/2024 1.03  4(3) 1(1) 0(1) 0(1) 0(1) 1(1) 98(1) 1(5) 98(1) 35(5) 0.0(5) 14(1) 26
(02-938) - Tirb to Roberts Millikin Ditch (02-001-011)
Year: 2024
RMD04 0.39 F 07/15/2024 290 2(1) 1(1) 0(1) 0(1) 0(1) 0(1) 100(1) 0(5) 100(1) 24(3) 0.0(5) 01) * 22
(02-939) - Scioto CC Creek @ RM 136.97 To Scioto (Evans Run)
Year: 2024
SCco1 0.10 F 07/23/2024 1.39  6(3) 2(3) 0(1) 0(1) 1(3) 0(1) 84(1) 3(5) 84(1) 47(5) 0.0(5) 22(1) * 30
¢ - Bl is low end adjusted. B1-2 08/18/2025

* - <200 Total individuals in sample
** . < 50 Total individuals in sample
@ - One or more species excluded from IBI calculation.



Appendix B-2: Midwest Biodiversity Institute

Fish Species List - Grand Totals

Rivers: Dry Run; Kian Run; Trabue Run; Trib to Dry Run at RM 1.61; Trib to Dry Run at RM 2.61; Barbee Ditch (Trib To Scioto River at RM 135.75); UT

to Trabue Run at RM 2.7; UT to Trabue Run at RM 1.21; Trib to Barbee Ditch @ RM 1.87

Years:
2024

Number of Samples: Data Sources: 99 Data Types: E:F
Species

Code: Species Name: Feed Toler-  Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild  Group Fish No. No. Wit. Wit. Wi.
40-015 Northern Hog Sucker I M S R 1 0.1 0.03 0 ork Kk 0.0
40-016  White Sucker @] T S w 148 12.7 3.92 0 ik kx 0.0
43-001 Common Carp @] T M G 2 0.2 0.05 0 ik kx 0.0
43-011  Western Blacknose Dace G T S N 59 5.1 1.56 0 okk Kk 0.0
43-013  Creek Chub G T N N 1974 169.8 52.28 0 ook kx 0.0
43-025  Striped Shiner I S N 10 0.9 0.26 0 ik kx 0.0
43-032  Spotfin Shiner I M N 6 0.5 0.16 0 ok kx 0.0
43-043 Bluntnose Minnow (@) T C N 5 0.4 0.13 0 Fkk kk 0.0
43-044  Central Stoneroller H N N 507 43.6 13.43 0 ok kx 0.0
47-004  Yellow Bullhead I T C 0.2 0.05 0 ook kx 0.0
57-001  Western Mosquitofish I N E 0.1 0.03 0 Fkk kk 0.0
77-004  Smallmouth Bass C M C F 3 0.3 0.08 0 ik kx 0.0
77-006 Largemouth Bass C C F 57 4.9 151 0 Fork Kk 0.0
77-008  Green Sunfish I T C S 913 78.5 24.18 0 ook kx 0.0
77-009  Bluegill I P C S 20 1.7 0.53 0 ik kx 0.0
77-011  Longear Sunfish I M C S 1 0.1 0.03 0 ik kx 0.0
77-015  Green X Bluegill 8 0.7 0.21 0 ik kx 0.0
77-999  HYBRID X Sunfish 1 0.1 0.03 0 ik kx 0.0
80-011  Logperch I M S D 2 0.2 0.05 0 ik kx 0.0
80-014  Johnny Darter I C D 6 0.5 0.16 0 ok kx 0.0
80-015  Greenside Darter I M S D 5 0.4 0.13 0 Fkk kk 0.0
80-022  Rainbow Darter I M S D 7 0.6 0.19 0 ok kx 0.0
80-024  Fantail Darter I C D 38 3.3 1.01 0 ok kx 0.0
No Species: 23 Nat. Species: 19 Hybrids: 2 Total Counted: 3776 Total Rel. Wt. : 0
B2-1 08/19/2025



Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  DRY02  River: 02-095 Dry Run RM: 2.75 Date: 07/23/2024
Time Fished: 1130 Distance: 0.150 Drainge (sq mi): 0.7 Depth: 0
Location: Drive off of Hague Ave Lat: 39.97314 Long: -83.08482
Species
Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker @) T S w 9 18.0 5.84 0 0.00 0.0
43-011  Western Blacknose Dace G T S N 3 6.0 1.95 0 0.00 0.0
43-013 Creek Chub G T N N 130 260.0 84.42 0 0.00 0.0
43-044  Central Stoneroller H N N 11 22.0 7.14 0 0.00 0.0
80-024 Fantail Darter | C D 1 2.0 0.65 0 0.00 0.0
No Species: 5 Nat. Species: 5 Hybrids: 0 Total Counted: 154 Total Rel. Wt. : 0
IBI: 32.0 Mlwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  DRYO1 River: 02-095 Dry Run RM: 1.41 Date: 07/25/2024

Time Fished: 1982 Distance: 0.150 Drainge (sq mi): 7.2 Depth: 0

Location: Holton Park Lat: 39.96136 Long: -83.06868
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker 0] T S W 30 60.0 10.53 0 0.00 0.0
43-001 Common Carp 0] T M G 1 2.0 0.35 0 0.00 0.0
43-011  Western Blacknose Dace G T S N 13 26.0 4.56 0 0.00 0.0
43-013 Creek Chub G T N N 182 364.0 63.86 0 0.00 0.0
43-044  Central Stoneroller H N N 17 34.0 5.96 0 0.00 0.0
77-008 Green Sunfish I T C S 39 78.0 13.68 0 0.00 0.0
80-024 Fantail Darter I C D 3 6.0 1.05 0 0.00 0.0
No Species: 7 Nat. Species: 6 Hybrids: 0 Total Counted: 285 Total Rel. Wt. : 0
IBI: 24.0 Mlwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  DRYO03  River: 02-095 Dry Run RM: 0.08 Date: 07/24/2024

Time Fished: 1434 Distance: 0.150 Drainge (sq mi): 7.8 Depth: 0

Location: Mckinley Ave Lat: 39.96502 Long: -83.04979
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker 0] T S W 4 8.0 5.71 0 0.00 0.0
43-013 Creek Chub G T N N 21 42.0 30.00 0 0.00 0.0
43-044  Central Stoneroller H N N 8 16.0 11.43 0 0.00 0.0
77-004 Smallmouth Bass C M C F 1 2.0 1.43 0 0.00 0.0
77-008 Green Sunfish I T C S 18 36.0 25.71 0 0.00 0.0
77-999 HYBRID X Sunfish 1 2.0 1.43 0 0.00 0.0
80-014 Johnny Darter I C D 2 4.0 2.86 0 0.00 0.0
80-022 Rainbow Darter I M S D 7 14.0 10.00 0 0.00 0.0
80-024 Fantail Darter I C D 8 16.0 11.43 0 0.00 0.0
No Species: 8 Nat. Species: 8 Hybrids: 1 Total Counted: 70 Total Rel. Wt. : 0
IBI: 280 Miwb:  N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  KRO2 River: 02-197 Kian Run RM: 0.82 Date: 07/25/2024

Time Fished: 1281 Distance: 0.150 Drainge (sq mi): 1.3 Depth: 0

Location: High Street Lat: 39.90954 Long: -82.99405
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.

43-011  Western Blacknose Dace G T S N 1 2.0 0.55 0 0.00 0.0
43-013 Creek Chub G T N N 143  286.0 78.14 0 0.00 0.0
77-008 Green Sunfish I T C S 38 76.0 20.77 0 0.00 0.0
80-014 Johnny Darter I C D 1 2.0 0.55 0 0.00 0.0
No Species: 4 Nat. Species: 4 Hybrids: 0 Total Counted: 183 Total Rel. Wt. : 0

IBI: 28.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  KRO1 River: 02-197 Kian Run RM: 0.05 Date: 07/25/2024

Time Fished: 2130 Distance: 0.150 Drainge (sq mi): 9.4 Depth: 0

Location: Access from Scioto Lat: 39.90290 Long: -83.00137
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wit. Wt. Wt.
40-015  Northern Hog Sucker I M S R 1 2.0 0.88 0 0.00 0.0
43-013 Creek Chub G T N N 1 2.0 0.88 0 0.00 0.0
43-025 Striped Shiner I S N 10 20.0 8.85 0 0.00 0.0
43-032 Spotfin Shiner I M N 6 12.0 5.31 0 0.00 0.0
43-043  Bluntnose Minnow o T C N 4 8.0 3.54 0 0.00 0.0
77-008 Green Sunfish I T C S 86 172.0 76.11 0 0.00 0.0
77-011 Longear Sunfish I M C S 1 2.0 0.88 0 0.00 0.0
77-015 Green X Bluegill 3 6.0 2.65 0 0.00 0.0
80-014  Johnny Darter I C D 1 2.0 0.88 0 0.00 0.0
No Species: 8 Nat. Species: 8 Hybrids: 1 Total Counted: 113 Total Rel. Wt. : 0
IBI: 28.0 Mlwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  TRBO3  River: 02-266 Trabue Run RM: 2.18 Date: 07/16/2024
Time Fished: 1188 Distance: 0.150 Drainge (sq mi): 0.6 Depth: 0
Location: Dst Dividend Drive Lat: 39.99115 Long: -83.12049
Species
Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker 0] T S W 7 14.0 5.51 0 0.00 0.0
43-013 Creek Chub G T N N 66 132.0 51.97 0 0.00 0.0
43-044  Central Stoneroller H N N 10 20.0 7.87 0 0.00 0.0
77-006 Largemouth Bass C C F 1 2.0 0.79 0 0.00 0.0
77-008 Green Sunfish I T C S 43 86.0 33.86 0 0.00 0.0
No Species: 5 Nat. Species: 5 Hybrids: 0 Total Counted: 127 Total Rel. Wt. : 0
IBI: 30.0 Mlwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: TRB02  River: 02-266 Trabue Run RM: 1.00 Date: 07/15/2024

Time Fished: 1635 Distance: 0.150 Drainge (sq mi): 2.6 Depth: 0

Location: Trabue Rd Lat: 39.98966 Long: -83.09938
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker 0] T S W 12 24.0 8.45 0 0.00 0.0
43-013 Creek Chub G T N N 61 122.0 42.96 0 0.00 0.0
43-044  Central Stoneroller H N N 9 18.0 6.34 0 0.00 0.0
77-006 Largemouth Bass C C F 1 2.0 0.70 0 0.00 0.0
77-008 Green Sunfish I T C S 42 84.0 29.58 0 0.00 0.0
77-015 Green X Bluegill 2 4.0 141 0 0.00 0.0
80-024 Fantail Darter I C D 15 30.0 10.56 0 0.00 0.0
No Species: 6 Nat. Species: 6 Hybrids: 1 Total Counted: 142 Total Rel. Wt. : 0
IBI: 26.0 Mlwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: TRBO1  River: 02-266 Trabue Run RM: 0.05 Date: 07/23/2024

Time Fished: 1020 Distance: 0.150 Drainge (sq mi): 3.0 Depth: 0

Location: Hague Ave Lat: 39.98435 Long: -83.08654
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wit. Wt. Wt.
40-016  White Sucker 0] T S W 9 18.0 8.18 0 0.00 0.0
43-013 Creek Chub G T N N 28 56.0 25.45 0 0.00 0.0
43-044  Central Stoneroller H N N 9 18.0 8.18 0 0.00 0.0
47-004  Yellow Bullhead I T C 1 2.0 0.91 0 0.00 0.0
77-004 Smallmouth Bass C M C F 4.0 1.82 0 0.00 0.0
77-006 Largemouth Bass C C F 20 40.0 18.18 0 0.00 0.0
77-008 Green Sunfish I T C S 31 62.0 28.18 0 0.00 0.0
77-009 Bluegill I P C S 2 4.0 1.82 0 0.00 0.0
77-015 Green X Bluegill 1 2.0 0.91 0 0.00 0.0
80-011 Logperch I M S D 1 2.0 0.91 0 0.00 0.0
80-014  Johnny Darter I C D 1 2.0 0.91 0 0.00 0.0
80-024 Fantail Darter I C D 5 10.0 4.55 0 0.00 0.0
No Species: 11 Nat. Species: 11 Hybrids: 1 Total Counted: 110 Total Rel. Wt. : 0
IBI: 40.0 Miwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  DRY09  River: 02-930 Trib to Dry Run at RM 1.61 RM: 2.40 Date: 07/26/2024

Time Fished: 0 Distance: 0.150 Drainge (sq mi): 1.2 Depth: 0

Location: Site of Old USGS Gauge, Back of Parking Lot Lat: 39.95619 Long: -83.10617

Species
Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wit. Wt. Wt.
43-013 Creek Chub G T N N 53 106.0 89.83 0 0.00 0.0
77-008 Green Sunfish I T C S 6 12.0 10.17 0 0.00 0.0
No Species: 2 Nat. Species: 2 Hybrids: 0 Total Counted: 59 Total Rel. Wt.: 0
IBI: 20.0 Miwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  DRY08 River: 02-930 Trib to Dry Run at RM 1.61 RM: 1.11 Date: 07/24/2024
Time Fished: 1490 Distance: 0.150 Drainge (sq mi): 2.5 Depth: 0
Location: Westmoor Park, Ust Restored Stream Reach Lat: 39.95906 Long: -83.08417
Species
Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker O T S W 13 26.0 9.63 0 0.00 0.0
43-011 Western Blacknose Dace G T S N 12 24.0 8.89 0 0.00 0.0
43-013 Creek Chub G T N N 95 190.0 70.37 0 0.00 0.0
43-044 Central Stoneroller H N N 12 24.0 8.89 0 0.00 0.0
77-008 Green Sunfish | T C S 3 6.0 2.22 0 0.00 0.0
No Species: 5 Nat. Species: 5 Hybrids: 0 Total Counted: 135 Total Rel. Wt. : 0
IBI: 26.0 Miwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  DRYO05 River: 02-930 Trib to Dry Run at RM 1.61 RM: 0.75 Date: 07/24/2024
Time Fished: 1744 Distance: 0.150 Drainge (sq mi): 2.7 Depth: 0
Location: Westmoor Middle School, Dry Run Park Lat: 39.96031 Long: -83.08020
Species
Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016  White Sucker 0] T S W 4 8.0 1.59 0 0.00 0.0
43-011  Western Blacknose Dace G T S N 6 12.0 2.38 0 0.00 0.0
43-013 Creek Chub G T N N 118 236.0 46.83 0 0.00 0.0
43-044  Central Stoneroller H N N 121 2420 48.02 0 0.00 0.0
77-008 Green Sunfish I T C S 2 4.0 0.79 0 0.00 0.0
77-015 Green X Bluegill 1 2.0 0.40 0 0.00 0.0
No Species: 5 Nat. Species: 5 Hybrids: 1 Total Counted: 252 Total Rel. Wt. : 0
IBI: 32.0 Mlwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute

Fish Species List

Site ID:  DRY04  River: 02-930 Trib to Dry Run at RM 1.61 RM: 0.10 Date: 07/24/2024

Time Fished: 1209 Distance: 0.150 Drainge (sq mi): 3.4 Depth: 0

Location: Valley View Drive Lat: 39.96320 Long: -83.07182
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker 0] T S W 24 48.0 9.72 0 0.00 0.0
43-011  Western Blacknose Dace G T S N 22 44.0 8.91 0 0.00 0.0
43-013 Creek Chub G T N N 176  352.0 71.26 0 0.00 0.0
43-044  Central Stoneroller H N N 12 24.0 4.86 0 0.00 0.0
77-008 Green Sunfish I T C S 12 24.0 4.86 0 0.00 0.0
80-024 Fantail Darter I C D 1 2.0 0.40 0 0.00 0.0
No Species: 6 Nat. Species: 6 Hybrids: 0 Total Counted: 247 Total Rel. Wt. : 0
IBI: 26.0 Mlwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  DRYO7  River: 02-931 Trib to Dry Run at RM 2.61 RM: 1.74 Date: 07/24/2024
Time Fished: 1000 Distance: 0.150 Drainge (sq mi): 1.3 Depth: 0
Location: Phillipi Road Lat: 39.96527 Long: -83.11162
Species
Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker 0] T S W 5 10.0 2.42 0 0.00 0.0
43-013 Creek Chub G T N N 91 182.0 43.96 0 0.00 0.0
43-044  Central Stoneroller H N N 44 88.0 21.26 0 0.00 0.0
77-006 Largemouth Bass C C F 2 4.0 0.97 0 0.00 0.0
77-008 Green Sunfish I T C S 65 130.0 31.40 0 0.00 0.0
No Species: 5 Nat. Species: 5 Hybrids: 0 Total Counted: 207 Total Rel. Wt. : 0
IBI: 30.0 Mlwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: DRYO06  River: 02-931 Trib to Dry Run at RM 2.61 RM: 0.40 Date: 07/24/2024

Time Fished: 1033 Distance: 0.150 Drainge (sq mi): 2.1 Depth: 0

Location: Drive off Fisher Road Lat: 39.96936 Long: -83.08837
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016  White Sucker 0] T S w 19 38.0 571 0 0.00 0.0
43-011  Western Blacknose Dace G T S N 2 4.0 0.60 0 0.00 0.0
43-013 Creek Chub G T N N 143  286.0 42.94 0 0.00 0.0
43-044  Central Stoneroller H N N 97 1940 29.13 0 0.00 0.0
47-004  Yellow Bullhead I T C 2.0 0.30 0 0.00 0.0
77-006 Largemouth Bass C C F 4.0 0.60 0 0.00 0.0
77-008 Green Sunfish I T C S 69 138.0 20.72 0 0.00 0.0
No Species: 7 Nat. Species: 7 Hybrids: 0 Total Counted: 333 Total Rel. Wt.: 0
IBI: 30.0 Miwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: BARBO3 River: 02-932 Barbee Ditch (Trib To Scioto River at RM: 2.76 Date: 07/15/2024

) ) ) RM 135.75) ) )
Time Fished: Distance: Drainge (sq mi): Depth:
) 1034 0.150 0.9 0
Location: Lat: Long:
Wilson Road 39.98461 -83.10685

Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.

43-013 Creek Chub G T N N 65 130.0 77.38 0 0.00 0.0
77-008 Green Sunfish I T C S 19 38.0 22.62 0 0.00 0.0
No Species: 2 Nat. Species: 2 Hybrids: O Total Counted: 84 Total Rel. Wt. : 0
IBI: 24.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: BARBO2 River: 02-932 Barbee Ditch (Trib To Scioto River at RM: 1.51 Date: 07/16/2024
) ) ) RM 135.75) ) )
Time Fished: Distance: Drainge (sg mi): Depth:
) 1167 0.150 2.3 0
Location: Lat: Long:
Hague Ave 39.98162 -83.08738
Species
Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker @) T S W 1 2.0 1.35 0 0.00 0.0
43-013 Creek Chub G T N N 30 60.0 40.54 0 0.00 0.0
43-044  Central Stoneroller H N N 20 40.0 27.03 0 0.00 0.0
77-006 Largemouth Bass C C F 1 2.0 1.35 0 0.00 0.0
77-008 Green Sunfish I T C S 18 36.0 24.32 0 0.00 0.0
77-009 Bluegill I P C S 4 8.0 5.41 0 0.00 0.0
No Species: 6 Nat. Species: 6 Hybrids: O Total Counted: 74 Total Rel. Wt. : 0
IBI:  26.0 Miwb:  N/A
08/19/2025

B-3- 16



Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: BARBO1 River: 02-932 Barbee Ditch (Trib To Scioto River at RM: 0.34 Date: 07/23/2024
) ) ) RM 135.75) ) )
Time Fished: Distance: Drainge (sg mi): Depth:
) 1762 0.150 5.8 0
Location: Lat: Long:
McKinley Ave near Police Academy 39.97821 -83.06967

Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
43-013 Creek Chub G T N N 12 24.0 12.63 0 0.00 0.0
43-044  Central Stoneroller H N N 22 44.0 23.16 0 0.00 0.0
77-006 Largemouth Bass C C F 22 44.0 23.16 0 0.00 0.0
77-008 Green Sunfish I T C S 28 56.0 29.47 0 0.00 0.0
80-011 Logperch I M S D 1 2.0 1.05 0 0.00 0.0
80-015 Greenside Darter I M S D 5 10.0 5.26 0 0.00 0.0
80-024 Fantail Darter I C D 5 10.0 5.26 0 0.00 0.0
No Species: 7 Nat. Species: 7 Hybrids: 0 Total Counted: 95 Total Rel. Wt. : 0
IBI: 32.0 Miwb: N/A
B-3- 17 08/19/2025



Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  TRBO4  River: 02-933 UT to Trabue Run at RM 2.7 RM: 0.22 Date: 07/16/2024
Time Fished: 1219 Distance: 0.150 Drainge (sq mi): 0.0 Depth: 0

Location: Behind Westbelt historic Ohio EPA site Lat: 39.98840 Long: -83.12686
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
43-013  Creek Chub G T N N 60 120.0 64.52 0 0.00 0.0
43-044  Central Stoneroller H N N 9 18.0 9.68 0 0.00 0.0
77-008  Green Sunfish [ T C S 24 48.0 25.81 0 0.00 0.0
No Species: 3 Nat. Species: 3 Hybrids: 0 Total Counted: 93 Total Rel. Wt. : 0
IBI: 26.0 Miwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  TRBO5  River: 02-934 UT to Trabue Run at RM 1.21 RM: 0.90 Date: 07/16/2024
Time Fished: 1192 Distance: 0.130 Drainge (sq mi): 0.8 Depth: 0
Location: Wilson Road (ust. Gold Course) Lat: 39.99570 Long: -83.11749
Species
Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker 0] T S W 8 18.5 2.82 0 0.00 0.0
43-013 Creek Chub G T N N 141 3254 49.65 0 0.00 0.0
43-044  Central Stoneroller H N N 97 2239 34.15 0 0.00 0.0
77-006 Largemouth Bass C C F 1 2.3 0.35 0 0.00 0.0
77-008 Green Sunfish I T C S 37 85.4 13.03 0 0.00 0.0
No Species: 5 Nat. Species: 5 Hybrids: 0 Total Counted: 284 Total Rel. Wt. : 0
IBI: 32.0 Mlwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: BARB04 River: 02-935 Trib to Barbee Ditch @ RM 1.87 RM: 0.43 Date: 07/16/2024

Time Fished: 688 Distance: 0.150 Drainge (sq mi): 0.9 Depth: 0

Location: Wilson Road Lat: 39.97916 Long: -83.10101
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.

43-013 Creek Chub G T N N 10 20.0 18.87 0 0.00 0.0
43-044  Central Stoneroller H N N 9 18.0 16.98 0 0.00 0.0
77-008 Green Sunfish I T C S 28 56.0 52.83 0 0.00 0.0
77-009 Bluegill I P C S 6 12.0 11.32 0 0.00 0.0
No Species: 4 Nat. Species: 4 Hybrids: 0 Total Counted: 53 Total Rel. Wt.: 0

IBI: 30.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: RMD03  River: 02-937 Roberts Millikin Ditch (02-001-011) RM: 2.75 Date: 07/15/2024
Time Fished: 1786 Distance: 0.150 Drainge (sq mi): 0.6 Depth: 0
Location: Ust Westbelt Drive Lat: 40.00807 Long: -83.12376
Species
Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016  White Sucker 0 T S W 1 2.0 0.43 0 0.00 0.0
43-013  Creek Chub G T N N 76  152.0 32.90 0 0.00 0.0
77-008  Green Sunfish [ T C S 154  308.0 66.67 0 0.00 0.0
No Species: 3 Nat. Species: 3 Hybrids: 0 Total Counted: 231 Total Rel. Wt. : 0
IBI: 26.0 Miwb: N/A
08/19/2025

B-3-21



Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  RMDO2  River: 02-937 Roberts Millikin Ditch (02-001-011) RM: 1.59 Date: 07/15/2024
Time Fished: 1462 Distance: 0.150 Drainge (sq mi): 1.0 Depth: 0
Location: Off Roberts Road Lat: 40.00312 Long: -83.10675
Species
Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
40-016 White Sucker 0] T S W 2 4.0 0.56 0 0.00 0.0
43-013 Creek Chub G T N N 229 458.0 64.69 0 0.00 0.0
57-001  Western Mosquitofish I N E 1 2.0 0.28 0 0.00 0.0
77-008 Green Sunfish I T C S 116  232.0 32.77 0 0.00 0.0
77-009 Bluegill I P C S 6 12.0 1.69 0 0.00 0.0
No Species: 5 Nat. Species: 4 Hybrids: 0 Total Counted: 354 Total Rel. Wt. : 0
IBI: 26.0 Miwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  RMDO4  River: 02-938 Tirb to Roberts Millikin Ditch RM: 0.39 Date: 07/15/2024
(02-001-011)
Time Fished: Distance: Drainge (sq mi): Depth:
) 691 0.080 2.9 0
Location: Lat: Long:
Quarry Trail Metro Park (off Old Dublin Rd.) below the 39.99878 -83.08883
) falls
Species
i ] Feed Toler- Breed IBI No. Rel. % Db Rel. % by Av.
Code: S N . . Yy
pecies Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
43-013 Creek Chub G T N N 16 60.0 76.19 0 0.00 0.0
77-008 Green Sunfish I T C S 5 18.8 23.81 0 0.00 0.0
No Species: 2 Nat. Species: 2 Hybrids: 0 Total Counted: Total Rel. Wt. : 0
IBI: 22.0 Miwb: N/A
08/19/2025
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID:  SCCO1  River: 02-939 Scioto CC Creek @ RM 136.97 to RM: 0.10 Date: 07/23/2024
) _ ) Scioto River _ _
Time Fished: Distance: Drainge (sgq mi): Depth:
) 1545 0.150 1.3 0
Location: Lat: Long:
Scioto Point Dr. 39.99499 -83.07350

Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wi. Wi.
43-001 Common Carp @) T M G 1 2.0 1.43 0 0.00 0.0
43-013 Creek Chub G T N N 27 54.0 38.57 0 0.00 0.0
43-043  Bluntnose Minnow 0] T C N 2.0 1.43 0 0.00 0.0
77-006 Largemouth Bass C C F 14.0 10.00 0 0.00 0.0
77-008 Green Sunfish I T C S 30 60.0 42.86 0 0.00 0.0
77-009 Bluegill I P C S 2 4.0 2.86 0 0.00 0.0
77-015  Green X Bluegill 1 2.0 1.43 0 0.00 0.0
80-014  Johnny Darter I C D 1 2.0 1.43 0 0.00 0.0
No Species: 7 Nat. Species: 6 Hybrids: 1 Total Counted: 70 Total Rel. Wt. : 0
IBI: 30.0 Miwb: N/A
08/19/2025
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Appendix Table B-1. ICI metrics for sites in the 2024 Roberts Millikin, Barbee Ditch, and Dry Run study area.

Drainage Number of Percent:
Site  River Area  Total Mayfly Caddisfly Dipteran Caddis- Tany- Other Tolerant Qual. IClor
ID Mile  (sqami) Taxa Taxa Taxa Taxa  Mayflies flies  tarsini Dipt/NI Organisms EPT Narrative

Roberts Millikin Ditch Subwatershed (Scioto R. @137.52) (02-937)

Year:2024

RMDO3 2.80 061 21 2 PHW2
RMDO02 1.50 1.03 28 3 P
RMDO1 0.10 325 26 5 F
Barbee Ditch (Tributary To Scioto River at RM 135.75) (02-932)

Year:2024

BARBO3 2.70 090 21 3 PHW2
BARBO2 1.45 236 15 1 VP
BARBO1 0.30 588 31 3 P
Trabue Run (Tributary to Barbee Ditch @RM 1.39) (02-266)

Year:2024

TRBO3 2.20 063 25 6 F
TRBO2 105 260 32 8 HF
TRBO1 0.13 3.00 37 7 MG
Unnamed Tributary to Trabue Run @RM 1.21 (02-934)

Year:2024

TRBO5 0.85 082 23 6 PHW?2
Unnamed Tributary to Trabue Run @RM 2.7 (02-933)

Year:2024

TRBO4 0.22 022 26 5 PHW2
Unnamed Tributary to Barbee Ditch @ RM 1.87 (02-935)

Year:2024

BARB04 0.43 095 12 0 PHW2
Dry Run (Scioto R. @134.43) (02-095)

Year:2024

DRY02 2.61 075 27 8 MG
DRYO1 1.25 7.24 34 7 F
DRY03 0.10 786 34 5 LF
Unnamed Tributary to Dry Run@RM 1.61 (02-930)

Year:2024

DRY09 2.45 1.28 29 3 PHW2
DRY08 1.00 2.57 26 7 HF
DRY05 0.75 273 37 7 F
DRY04 0.14 343 29 6 F

Unnamed Tributary to Dry Run @ RM 2.61 (02-931)
Year:2024

a For HD samples represents total QUANT taxa, but for QUAL samples represents QUAL taxa.
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Appendix Table B-1. ICI metrics for sites in the LDWG24 study area.

Drainage Number of Percent:
Site  River Area_ Total Mayfly Caddisfly Dipteran Caddis- Tany- Other Tolerant Qual. IClor
ID Mile (sgmi) Taxa Taxa Taxa Taxa Mayflies flies tarsini  Dipt/NlI Organisms EPT Narrative
DRYO07 1.74 1.37 42 5 PHW2
DRY06 0.34 215 39 10 MG

Evans Run (Scioto R. @136.97) (02-939)

Year:2024
scco1 0.10 1.39 8 o PHW2

Kian Run (Scioto R. @126.5) (02-197)

Year:2024
KR02 0.80 136 11 2 P
KRO1 005 944 6 o VP

a For HD samples represents total QUANT taxa, but for QUAL samples represents QUAL taxa.
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MBI/2025-9-13

Milliken_Barbee_Dry Run Biological & WQ Assessment 2024

October 31, 2025

Appendix Table C-1. Macroinvertebrate taxa collected at 25 sites in Roberts Millikin Ditch,
Barbee Ditch, and the Dry Run subwatersheds in 2024. The taxa or ordered by the number of
sites at which each occurred.

Ohio Samples
Taxa Code TaxaName Tolerance Taxa Group | Collected In
03600 |Oligochaeta T N 20
01801 |Turbellaria F N 19
11120 |Baetis flavistriga F M 18
22001 |Coenagrionidae T 0] 16
22300 |Argiasp F 0 16
95100 |Physellasp T N 16
06201 |Hyalella azteca F N 14
52200 |Cheumatopsyche sp F C 14
71900 Tipula sp F D 14
52530 |Hydropsyche depravata group F C 13
74100 |Simulium sp F D 13
77120 |Ablabesmyia mallochi F D 13
84470 Polypedilum (P.)illinoense T D 13
85500 Paratanytarsus sp F T 12
97601 |Corbicula fluminea F N 12
11130 |Baetisintercalaris F M 11
77800 |Helopelopia sp F D 11
84210 Paratendipes albimanus or P. duplicatus F D 11
00401 |Spongillidae F N 10
08200 |Faxonius sp F N 10
13521 [Stenonema femoratum F M 10
69400 |Stenelmis sp F 0 10
82820 Cryptochironomus sp F D 10
83040 Dicrotendipes neomodestus F D 10
08601 |Hydrachnidia F N 9
17200 |Caenissp F M 9
77500 Conchapelopia sp F D 9
78655 Procladius (Holotanypus) sp MT D 9
04935 |Erpobdella punctata punctata MT N 8
80420 |Cricotopus (C.)bicinctus T D 8
84540 Polypedilum (Tripodura) scalaenum group F D 8
04964 |Erpobdella microstoma MT N 7
11200 (Callibaetis sp MT M 7
23600 |Aeshnasp MT 0 7
60900 |Peltodytes sp MT 0] 7
85821 Tanytarsus glabrescens group sp 7 F T 7
96900 Ferrissia sp F N 7
04664 |Helobdella stagnalis T N 6
84300 |Phaenopsectra obediens group F D 6
93200 Hydrobiidae F N 6
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MBI/2025-9-13

Milliken_Barbee_Dry Run Biological & WQ Assessment 2024

Appendix Table C-1. continued.

October 31, 2025

Ohio Samples
Taxa Code TaxaName Tolerance Taxa Group | Collected In
04666 |Helobdella papillata MT N 5
08250 |Faxonius rusticus F N 5
53800 |Hydroptila sp F C 5
85625 Rheotanytarsus sp F T 5
93900 |Elimia sp Ml N 5
96002 |Helisoma anceps anceps F N 5
06700 |Crangonyxsp MT N 4
50301 Chimarra aterrima Ml C 4
53501 Hydroptilidae F C 4
80510 Cricotopus (Isocladius) sylvestris group D 4
98200 |Pisidium sp MT N 4
58505 |Helicopsyche borealis Ml C 3
59970 Petrophila sp Ml 0 3
70600 |Antochasp Ml D 3
78400 Natarsia sp F D 3
81825 |Rheocricotopus (Psilocricotopus) robacki F D 3
82200 Tvetenia bavarica group Ml D 3
96120 Menetus (Micromenetus) dilatatus MT N 3
98600 |Sphaerium sp F N 3
03000 |Ectoprocta F 2
04901 |Erpobdellidae MT N 2
13400 |Stenacronsp F M 2
23700 |Anaxsp MT 0 2
50315 |Chimarra obscura MI C 2
59300 |Mystacides sp Ml C 2
65800 |Berosussp MT 0 2
71300 Limonia sp F D 2
71700 |Pilaria sp F D 2
77130 |Ablabesmyia rhamphe group MT D 2
80430 |Cricotopus (C.)tremulus group MT D 2
80710 |Eukiefferiella brehmigroup Ml D 2
82710 Chironomus (C.) sp MT D 2
82730 |Chironomus (C.)decorus group T D 2
83300 |Glyptotendipes (G.)sp MT D 2
84450 |Polypedilum (Uresipedilum)flavum F D 2
84460 Polypedilum (P.) fallax group F D 2
84700 |Stenochironomus sp F D 2
84750 |Stictochironomus sp F D 2
87540 |Hemerodromia sp F D 2
01900 |Nemertea F N 1
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MBI/2025-9-13

Milliken_Barbee_Dry Run Biological & WQ Assessment 2024

Appendix Table C-1. continued.

October 31, 2025

Ohio Samples
Taxa Code Taxa Name Tolerance Taxa Group | Collected In
04685 |Placobdella ornata MT N 1
05800 |Caecidotea sp T N 1
05900 Lirceus sp MT N 1
07701 Cambaridae N 1
07800 |Cambarus sp N 1
12200 |/sonychia sp Ml M 1
21604 |Archilestes grandis T 0 1
27000 Corduliidae or Libellulidae 0] 1
28001 |Libellulidae MT 0 1
42700 |Belostoma sp T 0 1
45300 |Sigarasp MT 0 1
49101 |Sisyridae F 0 1
49200 Climacia sp F 0 1
59310 Mystacides sepulchralis Ml C 1
59728 Triaenodes marginatus F C 1
65501 |Hydrophilidae F O 1
65700 |Anacaenasp MT 0 1
67700 Paracymus sp MT 0 1
68075 |Psephenus herricki Ml 0 1
68601 |Ancyronyxvariegata F 0 1
68700 |Dubiraphia sp F 0 1
68708 Dubiraphia vittata group F 0 1
71910 Tipula abdominalis F D 1
74501 |Ceratopogonidae T D 1
78500 |Paramerina fragilis F D 1
79720 Diamesa sp F D 1
80425 Cricotopus (C.) luciae F D 1
80490 |Cricotopus (Isocladius) intersectus group MT D 1
80700 |Eukiefferiella sp D 1
81231 |Nanocladius (N.)crassicornus or N. (N.) "rectinervis" F D 1
81650 Parametriocnemus sp F D 1
82880 Cryptotendipes sp F D 1
84315 |Phaenopsectra flavipes MT D 1
84888 | Xenochironomus xenolabis F D 1
86550 |Allognosta sp D 1
87400 |Stratiomys sp MT D 1
87501 |Empididae F D 1
89501 |Ephydridae F D 1
94800 |Stagnicola sp T N 1
95501 Planorbidae MT N 1
96264 |Planorbella (Pierosoma) pilsbryi T N 1
96280 |Planorbella (Pierosoma) trivolvis MT N 1
98001 |Pisidiidae N 1
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Appendix Table C-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code02-095 River: Dry Run Coll. Date 06/22/2024 RM: 0.10
Site ID: DRYO03 Location: Mckinley Ave Sample:

Taxa CWH Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.

01801 Turbellaria

03600 Oligochaeta
04664 Helobdella stagnalis

m A4 =4 7

06201 Hyalella azteca
06700 Crangonyx sp MT
08250 Faxonius rusticus
08601 Hydrachnidia

11120 Baetis flavistriga
11130 Baetis intercalaris
13521 Stenonema femoratum
17200 Caenis sp

52200 Cheumatopsyche sp
59970 Petrophila sp

65700 Anacaena sp

69400 Stenelmis sp

71900 Tipula sp

74100 Simulium sp

77120 Ablabesmyia mallochi

m T M M M M m

z
3 =

77500 Conchapelopia sp
77800 Helopelopia sp
80420 Cricotopus (C.) bicinctus

+ o+ + + + + o+ + o+ + o+ o+ + o+ o+ o+ o+ + o+ o+ o+

mM 4 M M T T T T

81231 Nanocladius (N.) crassicornus or
N. (N.) "rectinervis"

+

82820 Cryptochironomus sp

+

84210 Paratendipes albimanus or P. F
duplicatus

84300 Phaenopsectra obediens group F
84315 Phaenopsectra flavipes MT
84470 Polypedilum (P.) illinoense T

+ o+ o+ 4

84540 Polypedilum (Tripodura)
scalaenum group

84700 Stenochironomus sp F
85500 Paratanytarsus sp =
85821 Tanytarsus glabrescens group sp 7
87400 Stratiomys sp MT
95100 Physella sp
96900 Ferrissia sp

.n
+ o+ o+ o+ o+ o+

No. Quantitative Taxa: 0 Total Taxa; 34
No. Qualitative Taxa: 34 ICI:
Number of Organisms: 0 Qual EPT: 5
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code02-095 River: Dry Run Coll. Date06/27/2024 RM: 1.25
Site ID: DRY01 Location: Holton Park Sample:
Taxa CWH Taxa YV
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01801 Turbellaria F +
03000 Ectoprocta +
04664 Helobdella stagnalis T +
04935 Erpobdella punctata punctata MT +
04964 Erpobdella microstoma MT +
06201 Hyalella azteca E +
06700 Crangonyx sp MT +
08601 Hydrachnidia E +
11120 Baetis flavistriga +
11130 Baetis intercalaris E +
11200 Callibaetis sp MT +
13521 Stenonema femoratum F +
17200 Caenis sp E +
22001 Coenagrionidae T +
22300 Argia sp E +
52200 Cheumatopsyche sp F +
52530 Hydropsyche depravata group F +
69400 Stenelmis sp = +
70600 Antocha sp MI +
71900 Tipula sp E +
77120 Ablabesmyia mallochi +
77500 Conchapelopia sp E +
77800 Helopelopia sp = +
80710 Eukiefferiella brehmi group Ml +
81825 Rheocricotopus (Psilocricotopus) F +
robacki
84210 Paratendipes albimanus or P. F +
duplicatus

84300 Phaenopsectra obediens group F +
84470 Polypedilum (P.) illinoense T +
85500 Paratanytarsus sp F +
85821 Tanytarsus glabrescens group sp 7 F +
86550 Allognosta sp +
95100 Physella sp T +
96900 Ferrissia sp +
98600 Sphaerium sp E +

No. Quantitative Taxa: 0 Total Taxa; 34

No. Qualitative Taxa: 34 ICI:

Number of Organisms: 0 Qual EPT: 7
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code:02-095
Site ID: DRYO02

River: Dry Run Coll. Date07/18/2024 RM:

Location: Drive off of Hague Ave Sample:

261

Taxa
Code

Taxa

CWH Taxa CWH
Taxa Tol. Qt./Ql. Code Taxa Taxa Tol.

01801
03600
04935
04964
06201
08250
11120
11130
13521
17200
22001
23600
50301
52200
52530
58505
68601
69400
71900
71910
77800
79720
81650
84460
84470
84750
97601

Turbellaria

Oligochaeta

Erpobdella punctata punctata
Erpobdella microstoma
Hyalella azteca

Faxonius rusticus

Baetis flavistriga

Baetis intercalaris
Stenonema femoratum
Caenis sp

Coenagrionidae

Aeshna sp

Chimarra aterrima
Cheumatopsyche sp
Hydropsyche depravata group
Helicopsyche borealis
Ancyronyx variegata
Stenelmis sp

Tipula sp

Tipula abdominalis
Helopelopia sp

Diamesa sp
Parametriocnemus sp
Polypedilum (P.) fallax group
Polypedilum (P.) illinoense
Stictochironomus sp

Corbicula fluminea

QL/QL.

MT
MT

=4 T T T M T

.n
+ o+ + o+ + + o+ + o+ + o+ + A+ o+ + o+ + + + o+ + o+ + o+ o+ o+

M M 4 T M T T T M T

No. Quantitative Taxa: 0

No. Qualitative Taxa: 27

Number of Organisms: 0

Total Taxa; 27
ICI:
Qual EPT: 8

08/19/2025

MBI - Midwest Biodiversity Institute
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code:02-197 River: Kian Run Coll. Date07/17/2024 RM: 0.05
Site ID: KRO1 Location: Access from Scioto Sample:

Taxa CWH Taxa CWH

Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
03600 Oligochaeta T +
04901 Erpobdellidae MT +
05800 Caecidotea sp T +
06700 Crangonyx sp MT +
08200 Faxonius sp E +
72700 Anopheles sp E +

No. Quantitative Taxa: 0 Total Taxa; 6

No. Qualitative Taxa: 6 ICI:

Number of Organisms: 0 QualEPT: O
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

River Code02-197 River: Kian Run Coll. Date07/18/2024 RM: 0.80
Site ID: KR02 Location: High Street Sample:

Taxa CWH Taxa CWH

Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
03600 Oligochaeta T +

04666 Helobdella papillata MT +

04964 Erpobdella microstoma MT +

08601 Hydrachnidia E +

21200 Calopteryx sp E +

52200 Cheumatopsyche sp E +

52530 Hydropsyche depravata group F +

69400 Stenelmis sp E +

71700 Pilaria sp E +

71910 Tipula abdominalis E +

74100 Simulium sp E +

No. Quantitative Taxa: 0 Total Taxa; 11

No. Qualitative Taxa: 11 ICI:

Number of Organisms: 0 Qual EPT: 2
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

River Code:02-266 River: Trabue Run (Tributary to Barbee Ditch @ RM 1.39)

Coll. Date 06/26/2024 RM:

Site ID: TRBO1 Location: Hague Ave
Taxa CWH Taxa
Code Taxa Taxa Tol.  Qt/Ql.  Code Taxa QL/Ql.
01801 Turbellaria +
03600 Oligochaeta + No. Quantitative Taxa: Total Taxa; 37
04964 Erpobdella microstoma MT + No. Qualitative Taxa:
00700 Frangonysp MT * Number of Organisms: 7
07800 Cambarus sp +
08200 Faxonius sp E +
08601 Hydrachnidia E +
11120 Baetis flavistriga E +
11130 Baetis intercalaris F +
13521 Stenonema femoratum E +
22300 Argia sp E +
50301 Chimarra aterrima Ml +
50315 Chimarra obscura MI +
52200 Cheumatopsyche sp E +
59310 Mystacides sepulchralis MI +
59970 Petrophila sp Ml +
69400 Stenelmis sp E +
71700 Pilaria sp E +
71900 Tipula sp E +
77120 Ablabesmyia mallochi F +
77500 Conchapelopia sp E +
77800 Helopelopia sp E +
78400 Natarsia sp E +
78655 Procladius (Holotanypus) sp MT +
82820 Cryptochironomus sp F +
84210 Paratendipes albimanus or P. +
duplicatus
84300 Phaenopsectra obediens group F +
84460 Polypedilum (P.) fallax group F
84540 Polypedilum (Tripodura) F +
scalaenum group
84700 Stenochironomus sp F +
85500 Paratanytarsus sp E +
85625 Rheotanytarsus sp F +
93200 Hydrobiidae = +
93900 Elimia sp Ml +
96002 Helisoma anceps anceps F +
96900 Ferrissia sp E +
98200 Pisidium sp MT +
08/19/2025 MBI - Midwest Biodiversity Institute B-2-6



Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

River Code02-266

River: Trabue Run (Tributary to Barbee Ditch @ RM 1.39) Coll. Date 07/02/2024 RM: 1.05

Site ID: TRB02 Location: Trabue Rd Sample:
Taxa CWH Taxa oWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01801 Turbellaria +
03600 Oligochaeta +
04666 Helobdella papillata MT +
04901 Erpobdellidae MT +
06201 Hyalella azteca = +
08250 Faxonius rusticus F +
08601 Hydrachnidia E +
11120 Baetis flavistriga E +
11130 Baetis intercalaris F +
13521 Stenonema femoratum E +
17200 Caenis sp E +
22001 Coenagrionidae T +
22300 Argia sp E +
50315 Chimarra obscura Ml +
52200 Cheumatopsyche sp F +
53800 Hydroptila sp E +
59300 Mystacides sp Ml +
60900 Peltodytes sp MT +
65800 Berosus sp MT +
69400 Stenelmis sp E +
77120 Ablabesmyia mallochi F +
77800 Helopelopia sp E +
83040 Dicrotendipes neomodestus F +
84210 Paratendipes albimanus or P. F +

duplicatus
84888 Xenochironomus xenolabis F +
85500 Paratanytarsus sp S +
93200 Hydrobiidae E +
93900 Elimia sp MI +
95100 Physellasp T +
96002 Helisoma anceps anceps F +
96264 Planorbella (Pierosoma) pilsbryi T +
97601 Corbicula fluminea F +
No. Quantitative Taxa: 0 Total Taxa; 32
No. Qualitative Taxa: 32 ICI:
Number of Organisms: 0 Qual EPT: 8
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

River Code02-266

River: Trabue Run (Tributary to Barbee Ditch @ RM 1.39) Coll. Date 07/02/2024 RM: 2.20
Site ID: TRBO3 Location: Dst Dividend Drive Sample:
Taxa CWH Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
00401 Spongillidae F +
01801 Turbellaria +
03600 Oligochaeta T +
04935 Erpobdella punctata punctata MT +
06201 Hyalella azteca = +
08200 Faxonius sp E +
11120 Baetis flavistriga E +
11130 Baetis intercalaris F +
13521 Stenonema femoratum F +
22001 Coenagrionidae T +
22300 Argia sp E +
23600 Aeshnasp MT +
52200 Cheumatopsyche sp E +
52530 Hydropsyche depravata group +
53800 Hydroptila sp E +
60900 Peltodytes sp MT +
67700 Paracymus sp MT +
69400 Stenelmis sp E +
71900 Tipula sp E +
77120 Ablabesmyia mallochi F +
78655 Procladius (Holotanypus) sp MT +
93900 Elimia sp Ml +
95501 Planorbidae MT +
96002 Helisoma anceps anceps F +
97601 Corbicula fluminea F +
No. Quantitative Taxa: 0 Total Taxa; 25
No. Qualitative Taxa: 25 ICI:
Number of Organisms: 0 Qual EPT: 6
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code02-930 River: Tributary to Dry Run at RM 1.61 Coll. Date07/03/2024 RM: 0.14
Site ID: DRY04 Location: Valley View Drive Sample:
Taxa CWH Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
03600 Oligochaeta T +
06201 Hyalella azteca F +
08200 Faxonius sp F +
08601 Hydrachnidia E +
11120 Baetis flavistriga F +
11130 Baetis intercalaris E +
17200 Caenis sp E +
22001 Coenagrionidae T +
22300 Argia sp F +
52200 Cheumatopsyche sp E +
52530 Hydropsyche depravata group F +
53501 Hydroptilidae E +
70600 Antocha sp Ml +
74100 Simulium sp E +
77120 Ablabesmyia mallochi F +
77500 Conchapelopia sp E +
77800 Helopelopia sp E +
78655 Procladius (Holotanypus) sp MT +
80700 Eukiefferiella sp +
80710 Eukiefferiella brehmi group Ml +
81825 Rheocricotopus (Psilocricotopus) F +
robacki
82820 Cryptochironomus sp F +
83040 Dicrotendipes neomodestus F
84210 Paratendipes albimanus or P. F +
duplicatus
84300 Phaenopsectra obediens group F +
84470 Polypedilum (P.) illinoense T +
84540 Polypedilum (Tripodura) F +
scalaenum group
85821 Tanytarsus glabrescens group sp 7 F +
95100 Physella sp T +
No. Quantitative Taxa: 0 Total Taxa; 29
No. Qualitative Taxa: 29 ICI:
Number of Organisms: 0 Qual EPT: 6
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

River Code:02-930 River: Tributary to Dry Run at RM 1.61

Site ID: DRYO05

Location: Westmoor Middle School, Dry Run Park

Coll. Date06/27/2024 RM:

0.75

Taxa
Code Taxa

Taxa

Taxa Tol. Qt./Ql. Code Taxa

01801 Turbellaria

03600 Oligochaeta

04664 Helobdella stagnalis

06201 Hyalella azteca

08200 Faxonius sp

08601 Hydrachnidia

11120 Baetis flavistriga

11130 Baetis intercalaris

11200 Callibaetis sp

17200 Caenis sp

22001 Coenagrionidae

22300 Argia sp

52200 Cheumatopsyche sp

52530 Hydropsyche depravata group

53501 Hydroptilidae

60900 Peltodytes sp

68708 Dubiraphia vittata group

71900 Tipula sp

74100 Simulium sp

77120 Ablabesmyia mallochi

77500 Conchapelopia sp

78655 Procladius (Holotanypus) sp

80420 Cricotopus (C.) bicinctus

80430 Cricotopus (C.) tremulus group

80510 Cricotopus (Isocladius) sylvestris
group

82710 Chironomus (C.) sp

82820 Cryptochironomus sp

83040 Dicrotendipes neomodestus

83300 Glyptotendipes (G.) sp

84210 Paratendipes albimanus or P.
duplicatus

84470 Polypedilum (P.) illinoense

84540 Polypedilum (Tripodura)
scalaenum group

85500 Paratanytarsus sp

85625 Rheotanytarsus sp

85821 Tanytarsus glabrescens group sp 7
87501 Empididae

95100 Physella sp

QL/QL.

No. Quantitative Taxa:
No. Qualitative Taxa:

Number of Organisms:

mT M Mm Tm o m 4 4 T

<
3

mM M m T 4 T

MT

M T M M m

MT

MT

+ o+ + 4+ + + o+ o+ + o+ + o+ o+ + o+ o+ + o+ o+ o+ o+ + A+ o+ F

.n
+ + o+ o+ o+ o+

— T T M M
+ o+ o+ o+ o+

Total Taxa; 37

7
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code02-930 River: Tributary to Dry Run at RM 1.61 Coll. Date06/27/2024 RM: 1.00
Site ID: DRYO0S8 Location: Westmoor Park, Ust Restored Stream Reach Sample:
Taxa CWH Taxa CWH

Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01801 Turbellaria E +
03600 Oligochaeta T +
08601 Hydrachnidia E +

11120 Baetis flavistriga E +

11130 Baetis intercalaris F +

11200 Callibaetis sp MT +
22001 Coenagrionidae T +
22300 Argia sp +
50301 Chimarra aterrima M +
52200 Cheumatopsyche sp E +
52530 Hydropsyche depravata group F +
53800 Hydroptila sp E +
70600 Antocha sp Ml +
74100 Simulium sp E +
77120 Ablabesmyia mallochi F +
77500 Conchapelopia sp E +
77800 Helopelopia sp E +
78655 Procladius (Holotanypus) sp MT +
80420 Cricotopus (C.) bicinctus +
80510 Cricotopus (Isocladius) sylvestris +

group
82200 Tvetenia bavarica group MI +
82730 Chironomus (C.) decorus group T +
83040 Dicrotendipes neomodestus +
84540 Polypedilum (Tripodura) F +
scalaenum group

85821 Tanytarsus glabrescens group sp 7 +
95100 Physellasp T

No. Quantitative Taxa: 0 Total Taxa; 26

No. Qualitative Taxa: 26 ICI:

Number of Organisms: 0 Qual EPT: 7
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code02-930 River: Tributary to Dry Run at RM 1.61 Coll. Date07/18/2024 RM:

2.45
Site ID: DRY09 Location: Site of Old USGS Gauge, Back of Parking Lot Sample:
Taxa CWH Taxa YV
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01801 Turbellaria +
03600 Oligochaeta +
04666 Helobdella papillata MT +
04901 Erpobdellidae MT +
06201 Hyalella azteca = +
11120 Baetis flavistriga E +
11200 Callibaetis sp MT +
21604 Archilestes grandis +
22001 Coenagrionidae +
22300 Argiasp +
23600 Aeshnasp MT +
23700 Anaxsp MT +
28001 Libellulidae MT +
53800 Hydroptila sp E +
71900 Tipula sp E +
74100 Simulium sp E +
74501 Ceratopogonidae T +
77120 Ablabesmyia mallochi F +
78655 Procladius (Holotanypus) sp MT +
80420 Cricotopus (C.) bicinctus T +
80490 Cricotopus (Isocladius) intersectus MT +
group
80510 Cricotopus (Isocladius) sylvestris T +
group
83040 Dicrotendipes neomodestus F +
84470 Polypedilum (P.) illinoense T +
84540 Polypedilum (Tripodura) +
scalaenum group
87540 Hemerodromia sp +
94800 Stagnicola sp +
95100 Physella sp +
98200 Pisidium sp MT +
No. Quantitative Taxa: 0 Total Taxa; 29
No. Qualitative Taxa: 29 ICI:
Number of Organisms: 0 Qual EPT: 3
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

River Code:02-931 River: Tributary to Dry Run at RM 1.61

Coll. Date07/03/2024 RM: 0.34
Site ID: DRYO06 Location: Drive off Fisher Road
Taxa Taxa
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Qt./Ql.
00401 Spongillidae F +
01801 Turbellaria F + No. Quantitative Taxa: Total Taxa; 39
03600 Oligochaeta T * No. Qualitative Taxa:
04664 Helobdella stagnalis T + Number of Organisms: .
04964 Erpobdella microstoma MT +
06201 Hyalella azteca E +
08200 Faxonius sp F +
11120 Baetis flavistriga F +
11130 Baetis intercalaris E +
12200 Isonychia sp Ml +
13521 Stenonema femoratum F +
17200 Caenis sp +
22001 Coenagrionidae T +
22300 Argiasp +
23600 Aeshnasp MT +
49200 Climacia sp E +
52200 Cheumatopsyche sp E +
52530 Hydropsyche depravata group F +
58505 Helicopsyche borealis MI +
59300 Mystacides sp MI +
59728 Triaenodes marginatus E +
68700 Dubiraphia sp E +
69400 Stenelmis sp F +
71300 Limonia sp E +
71900 Tipula sp E +
77120 Ablabesmyia mallochi F +
77800 Helopelopia sp = +
78400 Natarsia sp E +
78500 Paramerina fragilis E +
81825 Rheocricotopus (Psilocricotopus) F +
robacki
82200 Tvetenia bavarica group MI +
83040 Dicrotendipes neomodestus F
84210 Paratendipes albimanus or P. +
duplicatus
84300 Phaenopsectra obediens group F +
84470 Polypedilum (P.) illinoense T +
85500 Paratanytarsus sp F +
85821 Tanytarsus glabrescens group sp 7 F +
95100 Physellasp T +
97601 Corbicula fluminea F +
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code02-931 River: Tributary to Dry Run at RM 2.61 Coll. Date07/15/2024 RM: 1.74
Site ID: DRYO07 Location: Phillipi Road Sample:
Taxa Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
00401 Spongillidae F + 98001 Pisidiidae +
01801 Turbellaria F +
03600 Oligochaeta T + No. Quantitative Taxa: 0 Total Taxa; 42
04664 Helobdella stagnalis T + No. Qualitative Taxa: 42 il
04685 Placobdella ornata MT + Number of Organisms: 0 oualEPT 5
04935 Erpobdella punctata punctata MT +
04964 Erpobdella microstoma MT +
06201 Hyalella azteca E +
08200 Faxonius sp +
08601 Hydrachnidia F +
11200 Callibaetis sp MT +
13400 Stenacron sp E +
13521 Stenonema femoratum F +
17200 Caenis sp F +
22001 Coenagrionidae T +
22300 Argia sp E +
23700 Anaxsp MT +
42700 Belostoma sp T +
58505 Helicopsyche borealis MI +
60900 Peltodytes sp MT +
65501 Hydrophilidae = +
65800 Berosus sp MT +
68075 Psephenus herricki MI +
69400 Stenelmis sp E +
71900 Tipula sp E +
77500 Conchapelopia sp E +
77800 Helopelopia sp = +
78400 Natarsia sp E +
82730 Chironomus (C.) decorus group T +
82820 Cryptochironomus sp E +
82880 Cryptotendipes sp = +
83300 Glyptotendipes (G.) sp MT +
84210 Paratendipes albimanus or P. F +
duplicatus
84300 Phaenopsectra obediens group F +
84540 Polypedilum (Tripodura) F +
scalaenum group
85500 Paratanytarsus sp F +
89501 Ephydridae +
95100 Physellasp T +
96280 Planorbella (Pierosoma) trivolvis MT +
96900 Ferrissia sp E +
97601 Corbicula fluminea F +
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

River Code02-932
Site ID: BARBO1

River: Barbee Ditch (Tributary To Scioto River at RM Coll. Date07/02/2024 RM:

Location: McKinley Ave near Police Academy Sample:

0.30

Taxa
Code

Taxa

CWH Taxa CWH
Taxa Tol. Qt./Ql. Code Taxa Taxa Tol.

00401
01801
03600
04664
04935
06201
08200
08601
11120
22300
52200
52530
71300
71900
74100
80420
80425
80430
80510

82200
82820
83040
84470
85500
85625
93200
93900
95100
96900
97601
98600

Spongillidae

Turbellaria

Oligochaeta

Helobdella stagnalis
Erpobdella punctata punctata
Hyalella azteca

Faxonius sp

Hydrachnidia

Baetis flavistriga

Argia sp

Cheumatopsyche sp
Hydropsyche depravata group
Limonia sp

Tipula sp

Simulium sp

Cricotopus (C.) bicinctus
Cricotopus (C.) luciae
Cricotopus (C.) tremulus group
Cricotopus (Isocladius) sylvestris
group

Tvetenia bavarica group
Cryptochironomus sp
Dicrotendipes neomodestus
Polypedilum (P.) illinoense
Paratanytarsus sp
Rheotanytarsus sp
Hydrobiidae

Elimia sp

Physella sp

Ferrissia sp

Corbicula fluminea

Sphaerium sp

QL/QL.

4 4 M 7

<
M 4 M M M M M M M M Tm T A

<
_|
+ o+ + o+ o+ + o+ o+ o+ + o+ o+ o+ o+ + o+ o+

+ o+ + o+ o+ + o+ o+ o+ o+ + o+

m m m o+

No. Quantitative Taxa: 0

No. Qualitative Taxa: 31

Number of Organisms: 0

Total Taxa; 31
ICI:
Qual EPT: 3
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

Piver Code02-932 River: Barbee Ditch (Tributary To Scioto River at RM Coll. Date 06/25/2024 RM:

Site ID: BARBO02 Location: Hague Ave Sample:

1.45

Taxa CWH Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol.

QL/QL.

00401 Spongillidae

01801 Turbellaria

03600 Oligochaeta

11120 Baetis flavistriga

74100 Simulium sp

77800 Helopelopia sp

80420 Cricotopus (C.) bicinctus
84450 Polypedilum (Uresipedilum) flavum
84470 Polypedilum (P.) illinoense
85500 Paratanytarsus sp
85625 Rheotanytarsus sp
95100 Physella sp

96002 Helisoma anceps anceps
97601 Corbicula fluminea
98200 Pisidium sp

mT M 4 m M 4 7T 4 T T T < T T
+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ +

<
3

No. Quantitative Taxa: 0 Total Taxa; 15
No. Qualitative Taxa: 15 ICI:
Number of Organisms: 0 Qual EPT: 1
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

Piver Code02-932 River: Barbee Ditch (Tributary To Scioto River at RM Coll. Date 06/28/2024 RM:

2.70

Site ID: BARBO3 Location: Wilson Road Sample:

Taxa CWH Taxa CWH

Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
03600 Oligochaeta T +
04935 Erpobdella punctata punctata MT +
04964 Erpobdella microstoma MT +
07701 Cambaridae +

11120 Baetis flavistriga +
22001 Coenagrionidae T +
22300 Argia sp E +
23600 Aeshnasp MT +
52200 Cheumatopsyche sp E +
52530 Hydropsyche depravata group F +
69400 Stenelmis sp F +
71700 Pilaria sp E +
74100 Simulium sp E +
77500 Conchapelopia sp E +
77800 Helopelopia sp [= +
84210 Paratendipes albimanus or P. F +
duplicatus

85821 Tanytarsus glabrescens group sp 7 F +
87540 Hemerodromia sp E +
95100 Physella sp T +
97601 Corbicula fluminea F +
98200 Pisidium sp MT +

No. Quantitative Taxa: 0 Total Taxa; 21

No. Qualitative Taxa: 21 ICI:

Number of Organisms: 0 Qual EPT: 3
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

River Code02-933

River: Tributary to Trabue Run at RM 2.7 Coll. Date07/02/2024 RM: 0.22
Site ID: TRB04 Location: Behind Westbelt historic Ohio EPA site Sample:
Taxa CWH Taxa oWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
00401 Spongillidae F +
01801 Turbellaria F +
03000 Ectoprocta F +
03600 Oligochaeta T +
04666 Helobdella papillata MT +
04964 Erpobdella microstoma MT +
06201 Hyalella azteca E +
08250 Faxonius rusticus F +
11200 Callibaetis sp MT +
13521 Stenonema femoratum +
22001 Coenagrionidae T +
22300 Argia sp +
27000 Corduliidae or Libellulidae +
52200 Cheumatopsyche sp E +
52530 Hydropsyche depravata group F +
53800 Hydroptila sp E +
60900 Peltodytes sp MT +
71900 Tipula sp E +
77120 Ablabesmyia mallochi F +
77500 Conchapelopia sp E +
78655 Procladius (Holotanypus) sp MT +
82820 Cryptochironomus sp E +
93200 Hydrobiidae E +
93900 Elimia sp MI +
97601 Corbicula fluminea F +
98600 Sphaerium sp +
No. Quantitative Taxa: 0 Total Taxa; 26
No. Qualitative Taxa: 26 ICI:
Number of Organisms: 0 Qual EPT: 5
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

Piver Code02-934 River: Tributary to Trabue Run at RM 1.21 Coll. Date07/18/2024 RM: 0.85
Site ID: TRBO05 Location: Wilson Road (ust. Gold Course) Sample:
Taxa CWH Taxa oWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
00401 Spongillidae F +

01801 Turbellaria +

03600 Oligochaeta T +

04666 Helobdella papillata MT +

06201 Hyalella azteca = +

08250 Faxonius rusticus F +

11120 Baetis flavistriga E +

11130 Baetis intercalaris F +

22001 Coenagrionidae T +

22300 Argia sp F +

23600 Aeshnasp MT +

50301 Chimarra aterrima Ml +

52200 Cheumatopsyche sp E +

52530 Hydropsyche depravata group +

53501 Hydroptilidae E +

60900 Peltodytes sp MT +

71900 Tipula sp E +

74100 Simulium sp E "

78655 Procladius (Holotanypus) sp MT +

93200 Hydrobiidae E +

96002 Helisoma anceps anceps F +

96900 Ferrissia sp E +

97601 Corbicula fluminea F +

No. Quantitative Taxa: 0 Total Taxa; 23

No. Qualitative Taxa: 23 ICI:

Number of Organisms: 0 Qual EPT: 6
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

Piver Code:02-935 River: Tributary to Barbee Ditch @ RM 1.87 Coll. Date07/16/2024 RM: 0.43
Site ID: BARBO04 Location: Wilson Road Sample:

Taxa CWH Taxa CWH

Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
00401 Spongillidae F +
01801 Turbellaria F +
01900 Nemertea E +
03600 Oligochaeta T +

74100 Simulium sp F +

82820 Cryptochironomus sp F +

84210 Paratendipes albimanus or P. F +

duplicatus

84470 Polypedilum (P.) illinoense +

95100 Physella sp +
96120 Menetus (Micromenetus) dilatatus MT +
96900 Ferrissia sp E +
97601 Corbicula fluminea F +

No. Quantitative Taxa: 0 Total Taxa; 12

No. Qualitative Taxa: 12 ICI:

Number of Organisms: 0 Qual EPT: O
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code:02-937

River: Roberts Millikin Ditch (02-001-011) Coll. Date06/28/2024 RM: 0.10
Site ID: RMDO1 Location: Quarry Trails Dr. (Walking Bridge) Sample:
Taxa CWH Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01801 Turbellaria +
03600 Oligochaeta +
04935 Erpobdella punctata punctata MT +
05800 Caecidotea sp T +
05900 Lirceus sp MT +
06700 Crangonyx sp MT +
08200 Faxonius sp F +
11120 Baetis flavistriga F +
11200 Callibaetis sp MT +
13400 Stenacron sp E +
13521 Stenonema femoratum F +
17200 Caenis sp +
22001 Coenagrionidae T +
45300 Sigara sp MT +
59970 Petrophila sp Ml +
74100 Simulium sp E +
77120 Ablabesmyia mallochi F +
77130 Ablabesmyia rhamphe group MT +
80420 Cricotopus (C.) bicinctus T +
82710 Chironomus (C.) sp MT +
82820 Cryptochironomus sp F +
83040 Dicrotendipes neomodestus F +
84470 Polypedilum (P.) illinoense T +
84750 Stictochironomus sp F +
85500 Paratanytarsus sp F +
95100 Physellasp T +
No. Quantitative Taxa: 0 Total Taxa; 26
No. Qualitative Taxa: 26 ICI:
Number of Organisms: 0 Qual EPT: 5
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code02-937 River: Roberts Millikin Ditch (02-001-011) Coll. Date07/11/2024 RM: 1.50
Site ID: RMDO02 Location: Off Roberts Road Sample:
Taxa CWH Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
00401 Spongillidae F +
01801 Turbellaria +
03600 Oligochaeta T +
04666 Helobdella papillata MT +
04935 Erpobdella punctata punctata MT +
08200 Faxonius sp E +
11120 Baetis flavistriga +
22001 Coenagrionidae T +
22300 Argiasp +
23600 Aeshnasp MT +
52530 Hydropsyche depravata group F +
53501 Hydroptilidae E +
60900 Peltodytes sp MT +
69400 Stenelmis sp = +
71900 Tipula sp E +
74100 Simulium sp E +
77120 Ablabesmyia mallochi F +
77130 Ablabesmyia rhamphe group MT +
78655 Procladius (Holotanypus) sp MT +
82820 Cryptochironomus sp E +
83040 Dicrotendipes neomodestus F +
84470 Polypedilum (P.) illinoense T +
85500 Paratanytarsus sp = +
85625 Rheotanytarsus sp F +
93200 Hydrobiidae F +
95100 Physellasp T +
96120 Menetus (Micromenetus) dilatatus MT +
97601 Corbicula fluminea F +
No. Quantitative Taxa: 0 Total Taxa; 28
No. Qualitative Taxa: 28 ICI:
Number of Organisms: 0 Qual EPT: 3
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

i?iver Code02-937 River: Roberts Millikin Ditch (02-001-011) Coll. Date07/11/2024 RM: 2.80
Site ID: RMDO03 Location: Ust Westbelt Drive Sample:
Taxa CWH Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
00401 Spongillidae F +
01801 Turbellaria F +
03600 Oligochaeta T +
06201 Hyalella azteca E +
08200 Faxonius sp E +
11120 Baetis flavistriga E +
22001 Coenagrionidae T +
22300 Argia sp E +
49101 Sisyridae F +
52530 Hydropsyche depravata group F +
71900 Tipula sp F +
74100 Simulium sp F +
80420 Cricotopus (C.) bicinctus T +
83040 Dicrotendipes neomodestus F +
84210 Paratendipes albimanus or P. F +
duplicatus
84450 Polypedilum (Uresipedilum) flavum +
84470 Polypedilum (P.) illinoense
84540 Polypedilum (Tripodura) F +
scalaenum group

85500 Paratanytarsus sp E +
95100 Physella sp T +
96120 Menetus (Micromenetus) dilatatus MT +

No. Quantitative Taxa: 0 Total Taxa; 21

No. Qualitative Taxa: 21 ICI:

Number of Organisms: 0 Qual EPT: 2
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Appendix Table B-2. Macroinvertebrate taxa list for sites in the ColsDOSD24 study area

Piver Code:02-939 River: Scioto CC Creek @ RM 136.97 To Scioto (Evans Coll. Date 06/28/2024 RM: 0.10
Site ID: SCC01 Location: Scioto Point Dr. Sample:

Taxa CWH Taxa CWH

Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01801 Turbellaria F +
04935 Erpobdella punctata punctata MT +
04964 Erpobdella microstoma MT +
06700 Crangonyx sp MT +
66500 Enochrus sp MT +
71900 Tipula sp F +
98200 Pisidium sp MT +
98600 Sphaerium sp E +

No. Quantitative Taxa: 0 Total Taxa; 8

No. Qualitative Taxa: 8 ICI:

Number of Organisms: 0 Qual EPT: O
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Appendix Table D-1 . QHEI scores and metrics in the Roberts Millikin Dict, Barbee Ditch, Dry Run, Evans Run, and
Kian Run subwatersheds in 2024.

River Substrate | Cover Channel | Riparian Pool Riffle | Gradient | Gradient
Site ID Mile QHEI Score Score Score Score Score Score Value Score
Roberts Millikin Ditch (Scioto R. @137.52)
RMDO3 2.75 69.00 16 14 11.5 5.5 6 6 21.70 10
RMDO02 1.59 61.00 17 14 11 3 6 6 41.70 4
Tributary to Roberts Milliken Ditch @RM 0.20
RMDO4 | 039 [ 6450 | 195 11 | 12 | 7 | 4 | 7 | 20000 4
Barbee Ditch (Scioto River @ RM 135.75)
BARBO3 2.76 56.75 16 12 10.5 4.75 5 4.5 45.50 4
BARBO2 1.51 65.00 16 14 14 6.5 5 5.5 52.60 4
BARBO1 0.34 66.75 18 15 11 7.75 7 4 50.00 4
Tributary to Trabue Run @ RM 2.7
TRBO4 | 022 [5400| 95 | 12 | 11 | 4 [ s | 45 [ 3850 8
Tributary to Trabue Run @RM 1.21
TRBO5 [ 090 | 5950 17 | 11 | 10 | 4 | 5 | a5 | 3450 8
Tributary @RM 0.5 To Tributary To Barbee Ditch @RM 1.87
BARBO4 | 043 [5850| 175 | 15 | 11 [ 3 | a4 | 4 | ss60 4
Trabue Run (Tributary to Barbee Ditch @ RM 1.39)
TRBO3 2.18 65.25 15 16 13 4.25 8 52.60 4
TRBO2 1.00 [ 76.50 16 16 15 5.5 10 38.50 8
TRBO1 0.05 67.50 17 16 12.5 5.5 9 3.5 71.40 4
Dry Run (Scioto R. @134.43)
DRYO02 2.75 54.00 14 11 8.5 7 3 2.5 33.30 8
DRYO1 141 67.50 18 13 12.5 5 6 5 30.30 8
DRY03 0.08 | 60.50 18 12 11 35 8 4 41.70 4
Tributary to Dry Run @RM 1.61
DRY09 2.40 | 56.50 16 14 7 35 5 3 34.50 8
DRYO08 1.11 67.25 17 16 9.5 4.75 8 4 30.30 8
DRY05 0.75 | 71.25 17 15 13.5 5.25 7.5 5 30.30 8
DRY04 0.10 67.00 18 16 11 6 9 3 47.60 4
Tributary to Dry Run @ RM 2.61
DRYO7 1.74 56.50 17 14 5.5 3 5 2.5 23.30 10
DRY06 0.40 | 45.50 9 10 6.5 35 6 2.5 38.50 8
Evans Run (Scioto R. @RM 136.97)
sccor | o010 | 6750 | 185 14 | 135 | s5 | 7 | s | 25000 4
Kian Run (Scioto R. @RM 126.5)
KRO2 0.82 49.00 9 14 7.5 5.5 5 0 11.78 8
KRO1 0.05 49.00 7 15 4.5 5.5 7 0 11.76 10

Excellent

>70

Good

>55

Fair

>43

Poor

| [Vevpoor| <30 |

>30
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SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
O#iGH [4] [ EXCELWLENT[7] [0 NONETS] 0. RIGH [3]
%}MODERATE 13 E(‘_coon 151 [0 |RECOVERED [4] g’/uODERATE 12

% RECOVERING [3] Low (1)

iLOW 2] AlR [3] ] L
ONoNE[]  [WPOOR([1] [J.RECENT OR NORECOVERY [1] - chame(_ £
Commenrs Maximum 81 b

4] BANK £ROSION AND £1R4ARIAN ZONE Check ONE in each category for £4CH BANK(Or 2 per bank & average)

River right locking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
iy i EROSION Eéyvméi St 4] %ﬁf GREST, SWAMP [3] 11 B eonSERVATBTILLAGE [1]
JNONE/ LWTTLE {3] {MODERATE 10-50m [3] ‘SHRUB OR OLD FIELD {7] 0 OJ URBAN OR INDUSTRIAL [0]
4 4, MODERATE [2] [1 CI;NARROW 5-10m [2] [ [J RESIDENTIAL, PARK, NEW FIELD [1] L1 [] MINING  CONSTRUCTION [0]
[} H;HEAW/SEVERES.;[‘I] O O'VERY NARROW < 5m {1}. [ [ FENCED PASTURE [1] Indicate predominant land use(s)
£1 CINoNE o] O] L OPEN PASTURE, ROWCROP [0]  past 100m iparian.  jasrian
Commerni's Maximum

. Honed VKL dominant {£Qrestd Yifuvianzore 1
5] POOL / GLIDE AND RIFFLE /RUNV CUALITY '

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY |Recreation Potential
Check ONE (ONLY]) _CheckONE (Or28 average) . __ CheckAllthetapoly - ° || Awmay Conlact ||
C¥> 1 [6] [J/POOL WIDTH> RIFFLEWIDTH [2]  CI'TORRENTIAL [-1] LI'SLOW [1] | Secondsry Contac
[10.7<1m [4] %rom.mnm=mne WIDTH[1] CIVERY FAST[1] LIINTERSTITIAL ] || (circic one and on back)
3 p4-<0.7m[2] [POOL WIDTH < RIFFLE WIDTH [0] g;msr 11 CINTERMITTENT (2] - e
10.2-<0.4m [1] {MODERATE [1] _[JEDDIES [1) Pool/] "
Oi< 0.2m [0] ‘Indicate for reach - pools and nifffes. Cerrent ‘
Comments Maﬂmt;’g
Indicate for functional riffies; Best areas must be iarge enough to support a population .~~~
of riifﬂe-obllgato species: Check ONE {Or ga. average). : CINO RIFFLE [metric=0]
RIFFLE DEPTH " RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
JBESTAREAS S 10cm [2]  [IMAXIMUM 50cm (2] [JSTABLE (e.g., Cobbie, Boiids) 2] OINGNETZ]
/BEST AREAS 5-10cm[1] [IMAXIMUM < 50cm [1} g:uon. STABLE {e.g., Large Gravel) {1} OW [1]
CI/BEST AREAS < 5em IUNSTABLE (e.g., Fine Gravel, Sand) [0] ODERATE[0]  #/7% ’
: _ [metric=0] Tt T T CJEXTENSIVE [-1] w99
Commeni's e i Max“m"'g
6] gﬁ:ﬁiﬂe’; ( Ai aE;é fomi) g;’:iﬁ‘;ﬁ‘l’;ﬁgﬁ-ﬁ %PoOL:(_ ¢ ) %GLIDE: Gracten r
( 0.75 mi CIHIGH- VERY HIGH [10-6] %RUN: "RIFFLE: M )
EPA 4520 R B B W 06/16/06
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EnE Qualitative Habitat Evaluation Index ‘ '

(w2]

.Srream&.lomf/on Dewyv Qun f Holton Park M 1Y L, Dafe 271 251 19
DRy ol ' Scorers Full Name & Aflation.: Qrbl N Riv aKlCy, /Y RZ
Fiver Cod; 02 -0 -___STORETH __ ___ L8730 911 T 183.06789 oaton]
Check OWL FTwo substrate TYPE BOXES,
1] Suszrﬁi‘;’iEslmate % or no‘:e every §pe present ES ORIGICNheck ONE (Or 2 & aysrage)
ST THER TYP! QUALITY
POOL RIFFLE POOL RIFFLE - M
0 O bR rsusﬂfa} [ CORARDPAN () gmsmﬁf m OHEAVY T
10 BouLbER ™ 0 OpeEMRMUS[3] ITILLS [1] st CIMODERATE[-1] Subsare
E( |COBBLE {f] i 0O Omuck 2 CIWETLANDS 0] NORMAL {0]
[0 \GRAVEL [7] O OsiLT [2) v I CJHARDPANfD] CFREE[1] ... l
og ISAND {61 |j CVARTIFICIAL[O] ____ I’SANDSTONE [0} ,59"50 'EIEXTENSNE I-23:
O [ 'BEDROCK [5] {Score natural substrates; ignore CIRIPIRAP [0] 4’ ODERATE [-1], Ma,,,,,um
NUMBER OF BEST TYPES: |4 or more [2] sludge from pomt-sources) D LACUSTURINE [0] xNORMAL 9]
C1'3 or Jess [0] CI'SHALE [-1] EI'NONE m
commerni's I D‘COAL FINES {_2] st

Indlcate resence 0 to 3: 0-Ahsent; 1-Very small amounts or if more common of marginal
2] WSTA’EAMCOVER 2p -Modarate amounts, but not of I%hest quality or in small armounts of highest AMOUNT
Check ONE (Or 2 & averags)

quality; 3-Highest quality in moderate or greater amounts (e g., very large boulders in desp or fast water, Ia L e R
dlametsr log that is stable, well developed reotwad In deep / fast water, or deep, well-defined, functional pao 0! NSIVE >75% [11]
—|_ONDERCUT BANKS [1] . U pooLS> 70em [2] L) OXBOWS, BACKWATERS[1) [ MODERATE 25.75% [7]
| __OVERHANGING VEGETATION{1] _{Q) ROOTWADS[1] _&_ :AQUATIC MACROPHYTES [1] [] ISPARSE 5-<25% [3]

'SHALLOWS (IN SLOW WATER) [1] % BOULDERS M1 7. !LOGS OR WOODY DEBRIS [1] []INEARLY ABSENT <5% [1]

I 'ROOTMATS [1] Cover
-Commenis Maximum .

3] CHAMNVEL MORPHOL OG Y Check ONE in each category (Or 2 & average)

SINUOSITY  DEVELOPMENT CHANNELIZATION TABILITY
OHIGH 4] [czl/ab’zéisli.ém‘“{ﬁ [ NONE 6] "HIGH [3]
00D [5] [0 ,RECOVERED [4] [&F"'MODERATE 12

:MODERATE [3] MG
CiLow [2) {FAIR [3] iRECOVERING (3] 0O Lowi1

CINONE[]  LIPOORM]  LI/RECENTORNORECOVERY[1] - Charmel
Comment's ' Mﬂx‘mum

4] BANK EROSION ANL RIPARLAN ZONE Check ONE in each category for £4C4 B4/K(Or 2 per bank & average)

River right Jocking downstrsem RIPARIAN WIDTH FLOOD PLAIN QUALITY
I'_'I B EROSION B WIDE > 50 [4] B B .FOREST, SWAMP [3] ] El CONSERVATION TILLAGE [1]
ONE/LNTLE (3] [] CJMODERATE 10-50m [3] MD HRUB OR OLD FIELD [2] 0 CJ URBAN OR INDUSTRIAL [0]
‘MODERATE [2] d ‘NARROW 5-10m [2] RESIDENTIAL, PARK, NEW FIELD [1] 1J £ MINING / CONSTRUCTION [0]
I:I CJiHEAVY / SEVERE [1] [] [J:VERY NARROW < 5m 1] [J ] FENCED FASTURE 5] Indicato prodominant land use(s)
01 C:NONE [0] O I OPEN PASTURE, ROWCROP [0]  past 100m bartan.  fojaarian
Conmmert's Maxlmz%
5). POCL / GLIDE AND RIFFLE S RUN CUALITY T ——— o mr o
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY | Recreation Potential
Check ONE (ONLYY) - Check ONE (Or 2 & average) . ____Check ALL tha apply - ) Frimary Conlact
Ey T=<1m [4] EI‘POOL WIDTH = RIFFLE WIDTH [1] EI 'VERY FAST [1] D,INTERSHTIAL [1] || crete one and comment on back ||
0.4-<0.7m {2) [J:POOL WIDTH < RIFFLE WIDTH [0] EjnsT [11 CIiINTERMITTENT [-2)

C102<04m[1] IMODERATE (1] [J:EDDIES [1} Pool/
C<o2mfo] ‘Indlicafe for réach - pools and niffles. Current 1
Commenis Maximum

Indicate for functional riffles; Best areas must be large enough to support a population

of riffle-obligate species: Check ONE (Or 2 & average). CINO RIFFLE [metric=0)
RIFFLE DEPTH RUN DEPTH IFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[1,BEST AREAS > 10cm [2] |:| AXIMUM > 50cm [2) [ STABLE (e.g., Cobbie, Bouider) iz ONONET2]
BESTAREAS 510cm{1] [IMAXIMUM < 50cm [1] [JMOD. STABLE {e.g., Large Gravel) [1] Miow(y)
CJ!BEST AREAS < 5cm CJUNSTABLE (e.g., Fine Gravel, Sand) [0] OJMODERATE [0] '?//776
Imetric=0] e e DIEXTENSIVE [-1)
Comments Maxrmum
6] CRADENT 0.3, wint) CIWERYAEN (00013 %PooL:( 1 ) %GLIDE:  Gaten
( 7.24] mizy CIHIGH - VERY HIGH [10-6] %RUN: D%RIFFLE Ma"’”’"’"

EPA4520 B T 06M16/06
({"\
lL. Lt



W

). " .
Srpin QW

-

MOlF =2

Pt
Ebo__ OLMELT WEBHS
ALIDNVd VIVQ / SHTHISOWLY IOVNIVA / TOUINOD G004 ue<Dlzwoor<[] - 7007 1das070-%0L> [
82/ (22097 ANOH { NMY1/ 4109 1 lvd aga1vya9IS3a / GIANNOJHI ez vy NOUYFEOTS L %0e>%01 [
opeaduesue  INVNOVLS / ONVLIM/ TVHNIVN Q=UN0IS / SANYISI sTivilnososssoso ] | Mmmv.ss 0
1P X ouioidpooy MO / AMNVND / ININ / IOV SINN'IS / GTUNOWAY sLugod3a 39ams O i i
\pdep o npiueg J1EVL 07H/ 3L/ 0°H HSVM I18V.1S-GVO1GAE-ONIAOW ¥0ao I9NVSINN[] 8 NadO-%if<
opuigpy NOOOV1/TUNNVA /)INVE 35TV $4401N9 / A3L¥0013Y waLL/HsvaL ] "0 ® AdONVI
yidopxjinpjupq _ 3OVAUNS  NOISONZ 1)iNvs Q3dIS 3NO / 33AT NSBHS WOl uidagHooas[] _S8ew
wpmnpueq g ONN00D/ NOLYORsH!/ SNID9OT YN/ LNO a3ddia/ a3i4iaon WNOS/WVO L] [ aroma oz <]
\pdop xu  ANINICES NOLLONULSNOO-SdNg G3AONIYN / OVNS / AVHdS NOUWN003SIG) [ wooror[]
sy TUHGNYV1/ GALVNINVLNOD Q10-NOISSIOONS-ONNOA AuGEuN1 8839XA0  woor0T0 woio 0
WP X 3po9INIQ/ NVEN | GINIQEYH ¥N/HLOS/ORIOLEIH/SALLDY  SALAHMONOVINSNISVANILT 5 wagz>] oAeno: Ol
YIBIM X AMISNANI/ S30dN / 08D/ dLMM VN / HLOS / ALVAINd / ONENd AYOTVIINYSION'D]  Fliz —sesd oidusa— 153 E:v__%”.p_
SINTNFHIS VI [ 5SS/ T INTWNWOD RIWOSSIND _FONBNTINIEW [T SOUITHISTV (G ALVYTD B m.a.m
0 0O 3oNwL
O morQd A9 m.n
OavweonD — ¥3wod
O dnCl anNn Al
O %_twu 3avMm: O
puz -ssad ojdues-s} ivos: [
J9VILS aoH1awW
Aidde yeuy 1TV 204D
HIVIY AT TS (V¥

‘5}0 ‘SUCROBIIP S5E0Y ‘SLIB0UCYD 'suliAasqo BudILES 48410 'Padlau| - PRAISSGQ /UDjERIoeY ‘3 WSS JO [e0ldA} Yoeeu S| AJUBISISU0D YIBaY 'FY JUSLI0)



N Qualitative Hab

L B @ a

and Use Assessment Field Sheet

itat Evaluation Index

o1 score- (05 )

Swream £ L ocation: L)N (reLK

@ Mekinley Fue

DrRyO}

AHt: Q.08 _ Date:7] 24l 24

Scorers Full Name & Ariitiation. (9 bin m"E!‘ff{x MBI
Letitong 39 96507_ 183 g+

River Code: 02 095 -_ _ _STORET#-_ _ _ ___, o 8073 63T _ 04988 finkitiod w
Ch k ONL¥Two substrate TYPE BOXES;
ALITY
POOL RIFFLE ? POOL RIFFLE Pt
OO wEoR SLABSTAO]. [ CTHARBEAN ] | oot RFPLE o RiESTORE 1 OHERYTZ
OULDER 9 ClOpeETRITUS[3] ___ ____ @TrLsiy SLT CIMODERATE [-1]. Substare
cosauam O CImucK (21 ____ [OWETLANDS {0] 'NORMAL {0] :
l:| GRAVEL[T] |:| OsiT 2] 7 v, .. [JHARDPAN[O} CIFREE[1} .. ’
0 sano 6] 1 CJARTIFICIAL [0] ./ _ CISANDSTONE [0} £ TYEXTENSIVE |-2]:
E! 1 'BEDROCK {5} ;é {Score natural substrates; ignare EI‘RIPIRAP 0] %, El ODERATE [-1]. i
NUMBER OF BEST TYPES: [Ji4 or more [2] sludge from pomt-sources) ED]LACUSTURINE [0}5 DxNORMAL [0} 20
Comments Claor e A ot
10tN OF LowvQe (on(rete <lob /Limmes o Siréom
2] //[/5]7954%5‘01/51‘7 Indicate resence 0 to 3 @-Absent; 1-Very small amounts or if more common of marginal AMOUNT

uality; 2-Moderate amounts, but not of highest quality or in smafl amounts of highest

quality; 3-Highest quality in moderate or greater amounts (e g., very large boulders in deep or fast water, la

diameter log that is stable, well developéd rootwad in deep / fast water, or

) 'UNDERCUT BANKS 1] ~ : ;POULS 570G
/OVERHANGING VEGETATION [1] _Q__ROOTWADS [1]
'SHALLOWS (IN SLOW WATER) [1] __ 2 'BOULDERS [1]

6 IROOTMATS [11 B )

C‘ommeﬂfs

89;: waell-defined, functional pool
{OXBOWS, BACKWATERS [1]

0

21

Check ONE (Or 2 & average)

[1/EXTENSIVE >75% {11]

IMODERATE 25-75% [7]

:AQUATIC MACROPHYTES [1] [J: ISPARSE 5-<25% [3]

| _LOGS OR WOODY DEBRIS [1] []:NEARLY ABSENT 5% [1] g

Cover
Maxlmum

3] CHAMVEL MORPHOL OG' Y Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION TABILITY
CIHIGH [4] O EXCELLENT[7] [0 NONETS] ' HIGH 3]
O:MODERATE [3] [ 'cO0D 5] [] |RECOVERED [4] ] MODERATE [2)
HiLow [2} T FAIR (3] IB’}RECOVERING (3] O Low (1)
CIiNONE 1] [poor 1} L] RECENT OR NORECOVERY [1] -
comment's

Channel
Maxlmum .

4] BANK EROSION AND £/PARAN ZONE Check ONE in each category for £4C4 BANA(Or 2 per bank & average)

River right locking downstraam RIPARIAN WIDTH
EROSION & B wise > som 4
ODERATE 10-50m [3]

g INGNE/ LIYTLE {3] |:||:|‘
MODERATE 121 [Q’
1

l]_‘l EJ FOREST, $WAMP [3]
O OF'sHrUB OR OLD FIELD [Z]

FLOOD PLAIN QUALITY

B

NSERVATION TILLAGE [1]

RBAN OR INDUSTRIAL [0]

NARROW 5-10m [2] [0 ' RESIDENTIAL, PARK, NEW FIELD [1] El £ MINING / CONSTRUCTION [0].
[HEAVY / SEVERE[1] [J EI VERY NARROW < 5m {1]. O CJ FENCED PASTURE [1] pminant fand use(s)
O ONONE [0] O I oPEN PASTURE, ROWCROP [0 past 1od niparian.  fpparian ‘5
Comments v Maximum
V{,VU l ]_']Ir\ )‘]'“ P 'PﬂnK' D_[ bo'}" (;I’C_i 10 %
5} POOL / G‘Z/DE AND RIFFLE ./ RUN QUALITY o
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY [Recreation Potential
Check ONE (ONLYT) Check ONE (Or 2 & average) : Check ALL 31 apply - Frrmary Conisct
00> 1m 6] POOLWIDTH> RIFFLEWIDTH[2] DIiTORRENTIAL[A] EI'SLOW {1] Secondsry Contac/
50.7<1m [4 EI‘POOL WIDTH=RIFFLEWIDTH[1] ClivERY FAST[1] LIINTERSTITIAL [-1] |Licirte one snd cormment on beck)
0 .0.4-<0.7m{2] [J\POOL WIDTH < RIFFLE WIDTH [0] S}FAsT & | CIINTERMITTENT [-2] —
3 0.2-<0.4m [1] JMODERATE [1] [I:EDDIES [1] Pm//
CJi<0.2m [0} ‘Indicate for neach - pools and rifffes. l
Commerts Yexinum
indicate for Rumctional riffies; Best areas must be Iarge 'e'ﬁ'o'E-}jﬁ'i&'é'dﬁi&é}i'é';'é.&'d:'éiféﬁ """"""""""""
of riffle-obligate species: Check ONE (Or 2 & average). CINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE /RUN EM_BEDDEDNESS
[1;BEST AREAS > 10cm [2] IZ'I/MAXIMUM 3 Sicm [2) [ STABLE (e.g., Cobbie, Bouider [2} ONONE2)
'BEST AREAS 5-40cm (1] LIMAXIMUM < 50cm [1} [MOD. STABLE (e.g., Large Gravel) [1] Oyow 1]
CJ/BEST AREAS < 5cm [CJUNSTABLE (e.g., Fine Gravel, Sand) [0] ODERATE [0] A’/ﬂe
[metric=0] CJEXTENSIVE {1
Comments Maxi 'm"m
6] gﬁﬂifé’g ( :}f‘ E’(A i) B?&%ﬁ ~eid -;ﬁg‘tﬂi %pooL:( 1 ) %GLIDE: b?aa’/en
(7. 8L, min_DI/HIGH- VERY HicH (1041 %RUN: (___ JU%RIFFLE: e _J
EPA 4520 . lo—P+ 06/16/06
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' ' Qualitative Habitat Evaluation Index , CLo)
m and Use Assessment Field Sheet CHET Scor ‘9 ’
Stream & LOCalion: = Fr Pry Run Tri'b RM: __7___50‘9/9._-2[%2[1_/2

TS DR ¥ 0 9 Scorers Fult Mame & Arintation_(0Fh) n Rinkley ,%ﬁ;
River Cooe: Q1 -A50Q-_ __STORET#__ __ __ £8E/4277.:39 956,25 183.[ 053 eon]
Check OAZ ¥Two substrate TYPE BOXES, :
1 Sygsgfﬁigsgmate %for no‘:eseveryé;rple;i Eras% ES ORlG&:eCK ONE (Or 2 & a_vsraga)u .
L
i POOL RIFFLE " POQL RIFFLE T e il
[0 BIDRTSLABS Tror o CiARsmaR TP e aresToRE OHERW 2
O0O/BowmDERs] o~ _—  COpemmuspE _ __ s SET 'MODERATE [-1], Suts#te
% |COBBLE [6] < ] CJMUCK [2] CIWETLANDS [0] CINORMAL fo] \
OGRaveL[] /- ¥V OOSITR 7 CIHARDPANIO] Olereefy |
01 /sanD (6] v O COARTIFICIAL 0] _ [1SANDSTONE [0] ,39”50 TIEXTENSWE 21 L\
[ C] BEDROCK [5] P! (Score natural substrates; ignore. LIRIPIRAP f0] Yy JIMODERATE [1], \zome
NUMBER OF BEST TYPES: 4 o more 2] sluge from point sources) L1LACUSTURINE fopi "SOINORMAL [ %0
P — L33 or less [0 S b k- NONE[1]

42 Indlcate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
2] WS]—R[AMCQVEunnﬁty; 2p-Moderate amounts, but not of I?l’ghest quatiity or In smafl arounts of highest AMOUNT
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, ia ChecngE (0[ _2 & ,?Yf@ge)
diameter log that is stable, well developed rootwad In deep / fast water, or deep, well-defined, functional pools. [ IEXTENSIVE >75% [11]

— 1 TUNDEREUTBANKS 1] ~ . L _PooLss 70em [2] 'OXBOWS, BACKWATERS [1] 'MODERATE 25-75% [7]

. [__OVERHANGING VEGETATION [1] | iROOTWADS M AQUATIC MACROPHYTES [1] [J:SPARSE 5~<25% [3]

. 'SHALLOWS (IN SLOWWATER)[1] _|_BOULDERS[{] _ 3 ILOGS ORWOODY DEBRIS [1] [1/NEARLY ABSENT <8%[1]

2 'ROOTMATS [1] Cover
- COmmenis Maxfmuzm

3] CHANNVEL MORPHOLOG Y Check ONE in each category (Or 2 & avérage)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
OHiGH 4] O EXCELLENT[7] [ NONETS] . HiGH 3
O'MOPERATE [31 [J,600D [5] [ |RECOVERED {4} [ MODERATE {2}

OiLow 2] & FAIR i3] i RECOVERING [3] O wow[

NONE [1] POOR[1] . EI'RECENT OR NORECOVERY 1] chameff” =
Commeni's Mﬂxfm%
4] BANK EROS/ON AND RIBARIAN ZOMNE Check ONE in each category for £4CH BANK(Or 2 per bank & average)

River right jocking dovnatraam RIPARIAN WIDTH FLOOD PLAIN QUALITY
L &, EROSION i1 £y woe s s o 0 BreoresT, swiane 3 0 E oS ERVATION TILLAGE [1]
INONE 7 LYYTLE [3] 5 C1MODERATE 10-50m {3] [1 [J'SHRUB OR OLD FIELD [2] ' URBAN OR INDUSTRIAL [0]
ME’;MODERATE i2] 'NARROW 5-10m [2] [J RESIDENTIAL, PARK, NEW FIELD [1] [0 LI MINING / CONSTRUCTION [0]
O CIHEAVY / SEVERE 1] [ & VERY NARROW < 5m 111 O O] FENCED PASTURE [1] Indicate predominant land use(s) 4
1 CI:NONE [0] O] LT OPEN PASTURE, ROCROP[0]  past 100m riparian, ~ #pparianfll &
Comments Maximz% 4.2
5) POOL / GLIDE AND RIFFEE /RUN CUALTY ————————————
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY . Recreation Potential
Check ONE (ONLYI) _CheckONE (Or2 & average} . _ CheckALL that apply - | Aramary Conlact
05> 1m [6] {POOL WIDTH> RIFFLEWIDTH[2] [CliTORRENTIAL [-1] TA'SLOW [1] Seconoisry Contac.
E*M.«m [4 CJPOOL WIDTH=RIFFLEWIDTH 1] CIVERY FAST[1] LIINTERSTITIAL[] || (cicte one and on bsck)
10.4-<0.7m [2] [ POOL WIDTH < RIFFLEWIDTH [0] C1iFAST [1] CIINTERMITTENT [-2] R
C3/0.2-<0.4m [1] [JiMODERATE[1] [I;EDDIES 1] Pool/, ‘
Ch<02mo] " Indicate fof reach - poofs and rifiles. Curent ‘
Comments Wm‘;’g
Indicate for functional riffles; Best areas must be large enough to support a ulatin
of riifﬂe-obligate species: Check ONE (Org& avaragg). i Pop CINO RIFFLE [metric=0)
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
EFES'?KREAS ASS10em 2] [JMAXIMUM>50cm [2] [JSTABLE (e.g., Cobbie, Boutder) [2] ONONE 2]

'BEST AREAS 5-10cm 1] ZIMAXIMUM < S0cm [1] g}uon. STABLE (e.g., Large Gravel) [1] ClLow 1] \
[J'BEST AREAS < 5cm 'UNSTABLE (e.g., Fine Gravel, Sand) [0] PIMODERATE [0] </ ‘

; _ Imetric=0] T T T CYEXTENSIVE 1],
Comments ST s Mﬂ’“m"'g

6l gﬁﬁi/gg 345, o) CIVERYDN: T %PooL:( 1 ) %GLIDE: Gradten @
(1.28 mi LIHIGH- VERY HIGH [10-6] %RUN: (___ )%RIFFLE Maximi? o)
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- Qualitative Habitat Evaluation Index ' : A 1.25)
m and Use Assessment Field Sheet e, core: —— y!
Stream & Location: i Run | (v B wv £Shvnodr ol Kk R\ Dore: 7] 14l LY

DRy 0 Scorers Full Name & Affiliation;_(p o'~ RINEVCM /1
fowver Coab_(0) =930 - ___STORET#____ _ _ Lgiftona:39 95919 183.05340 O

heck O BOXES,
TTYP : ALITY

oo Fﬁfﬁﬁfs"i‘jﬁé‘[ﬁipom RIFFLE [0 CTYHARBPAN (4] o R._'\F/E ¥ DypmestoNED] OHEAW 2]
0 E,’BOULDER 9] . 7 C10DpeETRMUS [3] TILLS [1] SIT CIMODERATE [-1]. Sutstrare
8 |COBBLE [8] % Y/ O OmucK 2] CJ'WETLANDS 0] NORMAL {0] N

OGRAVEL[T] vV _— OOSLT T- 7 [OmMaARDPAN[ CFREEM] . l
1 /SAND [6] Vv 0O CIARTIFICIAL [0] C1:SANDSTONE [0] &obso TVEXTENSIVE [-2];
OO BEDROCK[S] . {Score natural substrates: ignore CIRIP/RAP [0 % MODERATE [1).  p/555mum
Comnent's 033 or lass [0] Diggﬁﬂs il INONE [1]

Ha’l‘_‘l,fl'..(:flﬂ- R YA r’_;;!' i} .-".’ n1 4
7 /2 Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
2] /A/S”?EAMCQVER uality; 2-Moderate amounts, but not of l?ghest quality or in smafl amounts of highest AMOUNT
quality; 3-Highest quality in moderate or greater amounts {e.g., very large boulders in deep or fast water, fa Check ONE (Or 2 & average)
dismater log that is stable, well developed raotwad in deep / fast water, or deep, well-defined, funciional pools. E}EXTENSIVE >75% [11]

—Z=_'UNDERCUTBANKS 1] = . _|_pooLs 70em [2] —S_;0XBOWS, BACKWATERS[1] [ MODERATE 25-75% [T]
_2-_OVERHANGING VEGETATION[1] _| ROOTWADS[1] _O_:AQUATIC MACROPHYTES[1] [1]:SPARSE 5-<25% [3]
—1 'SHALLOWS (IN SLOW WATER) [1] _\ BOULDERS[1] _ 2. .LOGS ORWOODY DEBRIS [1] [1:NEARLYABSENT <5%[1] .

2-_IROOTMATS [1] & 3
— o g oveEr
-comments Maximum ' l

' 20§

3] CHANNEL MORPHOL OG ¥ Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
O:HIGH 14] O] BXCEWENTT/]  [1;NONETE] O HIGH 3]
{3/ MODERATE [3] E/fsoon 151 [ JRECOVERED [4] 'MODERATE {2]
ILOW [2] FAIR [3] iRECOVERING (3] [ LOW [1]

O0:NoNE[1] O POOR[1] fu| {Bﬁgﬁm ORNORECOVERY[1] Charme § ‘
COTNnEnis ) @ Maxjmgg

| Mabile wedload €wngent . :
4] BANK EROSION AND RILARLAN ZONE Check ONE in each category for £4CH BANK(Or 2 per bank & average)

River right fooking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
EROSION [ () wine'> sbim 01 BroresT, swane & 1 B eoNsERvATION TILLAGE [f
% NONE / LITTLE [3] %B”MODERATE 1050m 3] O CJ'sHRUB OR OLD FIELD {Z] O CI URBAN OR INDUSTRIAL [0]
JMODERATE {2] IZJQMARRow 5.10m [2] [ ' RESIDENTIAL, PARK, NEW FIELD 111 O £J MINING F CONSTRUCTION [0]
O [MiHEAVY / SEVERE[1] [ LTVERY NARROW < 5m [4]. OJ Ll FENCED PASTURE [1] Indicate predominant land use(s)
. O CIiNONE [0] L] [J OPEN PASTURE, ROWCROP [0]  past 100m riparian.  Rjpanian A
Comment's Maxlmu’rg "74
5) POOL / GLIPE AND FIFFLE /RN CUALITY =
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY1) _Check ONE (Or2& average) . CheckALL thatapply - || Armary Coniact
g’} 1m [6] {FOOL WIDTH> RIFFLEWIDTH 2] [1iTORRENTIAL [-1] CHSLOW [1] Secondary Coniact,
10.7-<1m [4} D%POOLWIDTH=RIFFLE WIDTH{1] CIiVERY FAST [1] LCHINTERSTITIAL [1] || icircte one and comment on back) f
Oos<07miz)  []POOL WIDTH <RIFFLE WIDTH [0] B&Asr o] CUNTERMITTENT (2] —
O0.2-<04m 1] IMODERATE [1] [IEDDIES[1) Fool/, (_*
O<02mo} ““Indicate for reach - pools and niffles. Curent| B
Comments & : Ma"’"“;”'z ]
Indicate for functional riffies; Best areas must be large enough to support a population
of riffle-obligate species: Check ONE (Or 2 & average). : B CINO RIFFLE [metric=0)
RIFFLE DEPTH RUN DEPTH . RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[IBESTAREAS S10em[2] [MAXIMUMS 505m [2) [J;STABLE (é.g., Cobbie, Boiider) [2] COINONE TZ]
'BESTAREAS 5-10cm{1] [JMAXIMUM < 50cm [1] [AMOD. STABLE (s.g., Large Gravel) [1] Orowpy]
[I:BEST AREAS < S5cm CJ'UNSTABLE (e.g., Fine Gravel, Sand) [0] ODERATE[0] ~/7%
i _ Imetric=0], ' T T CIEXTENSIVE {-1) N
Conmment's S s Mﬂm"'g
6] ﬁf‘;ﬁf’é’é‘ 905 i) CIVERY LOW. LOW 4] %POOL: %GLIDE: Gracten @
( 5.557 miy CIHIGH-VERY HIGH [104] %RUN: (___ J%RIFFLE{_ ) ™™™l
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m Qualitative Habitat Evaluation Index -, o {(7129)

__and Use Assessment Field Sheet N 2
S#eam&zocaf/on r'“ru (Yeer ~viv) M O Date: 7] LU 24
IRY0DS Scorers Full Name & Afiation: (001N Rin VkHty ﬂzﬁZ
ver Cooe: Q;L 930- ___STORETH#___ L8LLan2-29 Vw8 183.97952° koo w
Check OM. FTwo substrate TYPE BOXES,
h SyfgéfﬁiEsﬁam%or no':esgvewé;rpﬁgmﬁs?ln'\i’PES ORIGI?:I1eck CHELSES amggu ITY
ALl
POOL RIFFL POOLRIFFLE __ . JOIN S,
|:| O vB'EDR TSLABS 16t - E O OWARDPAR {4 __/ JR OLMESTONE T3] EliH"E_AW 7]
'BOULDER [s] g 7 [ CIpETRAUS [3] ATILS [1] e CYMODERATE (1), Sutstrare
CQBBLE 161 O OMUcCK [2] CTWETLANDS [0] INORMAL [0]
[0 |GRAVEL [7] |:| CISILT [2] ._5 ~_ [JHARDPAN[O} DLE'SF.E. M. l
og fsmo {6 ERVANAN CIARTIFICIAL [0] [J:SANDSTONE [0} ‘ngQ) NSIVE [-2]
O O 'BEDROCK [5] {Score natural substratss; ignore CIRIP/RAP 0] 4' ODERATE [-1}, Max,,,,u,,,
NUMBER OF BEST TYPES: m or more 21 sludge from point-sources) D LACUSTURINE {0] DINORMAL {0}
33 or less [0] [JiSHALE [-1] CINONE [1]
commernts D!CO_AE _FP_I_ES {_g] N

444 Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
2) WSTRE COVE/P uality; 2-Moderate amounts, but not of }R‘ghest quality or in small arounts of highest AMOUNT
Check ONE (Or 2 & average)

quality; 3-Highest quality in moderate or greater amounts (e .g., very large boulders in deep or fast water, la rf
diameter “log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. DfEXT ENSIVE >75% [11]

—2 SUNDERCUT BANKS 1] ~ . —l_ipobLs yoem 2] {OXBOWS, BACKWATERS 1] [//MODERATE 25-75% [7]
— 2 _OVERHANGING VEGETATION{1] _() ROOTWADS [1] © _:AQUATIC MACROPHYTES [1] [|SPARSE 5<25% [3)
_T_'SHALLOWS (IN SLOW WATER) [1] _2_ *BOULDERS M | . ILOGS OR WOODY DEBRIS [1] [J:NEARLY ABSENT <5% [1]

’5 tROOTMATS {11 Cover
-Comments M""”””m 1'

3] CHAMNVEL MORPHOL OG ¥ Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
CIHIGH 14} O EXCELLENTTI] [0 NONETSE] ' 0. HiGH [3]
'MODERATE [3] [¥'GOOD [5] D)RECOVERED “ m’ MODERATE {2]

OliLow [z} O iFAIR (3] RECOVERING [3] O Low 1]
[JiNONE [1] O iPOOR [1} [0 !RECENT OR NORECOVERY 1] Channel,
Comments Max,mu,,,

4] BANK FROS/IONAND RIPARIAN ZONE Check ONE in each category for £ACH BANK(Or 2 per bank & everage)

River right focking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
lj_‘l B EROSION = WIDE > 50 4] M,I%fonssr SWAMP [3] B ) coNSERVATIONTILLAGE [
INONE7 LITTLE [3] [JMODERATE 10-50m [3] HRUB OR OLD FIELD [2] 3 CJ URBAN OR INDUSTRIAL [0]
E( ;MODERATE [2] [] FNARROW 5-10m [2] 'RESIDENTIAL, PARK, NEW FIELD [1] EI [0 MINING / CONSTRUCTION [0]
{HEAVY / SEVERE [1] |:| CJ'VERY NARRQOW < 5m [1]. EI (] FENCED PASTURE [1] icate predominant and use(s) :
O ONONE[0] [J LT OPEN PASTURE, ROWCROP [0] e it Rpprian
Comment's Maximu;g
5). POOL / GLIDE AND RIFFLE S/ RUN QUALITY . :
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLYY) Check ONE (Or 2 & average) . Check ALL thgtspply - ) Arimary Conigct ||
1> 1 [6] g’OOLVVIDTH SRIFFLEWIDTH[2] JiTORRENTIAL 11 BXsLow [1] Secondsry Conlaci|:
§0.7-<1m [4] 'POOL WIDTH = RIFFLEWIDTH[1] CIivERY FAST[1] LCLINTERSTIMAL[] | | cirete one and comment on back |
JoA4<0.7m (2] (] POOL WID11-I < RIFFLE WIDTH [0] Bi;As-r 11 CLINTERMOTTENT [2] —
[3'02-<0.4m [1] IMODERATE [1] [J:EDDIES [1) Pav//
i< e.2m]o0] ‘Indicate for reach - pools and riffles. ‘
Commernts Mﬂ’dm"m
Indicate for functional riffies; Best areas must be large 'e'ﬁa'i.'g'ﬁ'i&'é'dﬁ'ﬁ&]i'é’&ﬁh’:’éiféﬁ """"""""""""
of riffle-obligate species: Check ONE (Or 2 & average). [INO REFLE jmetsic=0)
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
E('B_E_ETAREAS 5106m 2] MAXIMUM > 50¢m [2) [TSTABLE (e.g., Cobbie, Bouiden) [2] [INONEf2]
BESTAREAS 5-10cm (1] [JMAXIMUM < S0cm [1] [4;MOD. STABLE {e.g., Large Gravel) [1] LOW [1]
[1BEST AREAS < 5cm D.UNSTABLE (e.g.. Fine Gravel Sand) {0] DMODERATE oy ,?/,775
[metric=0] CIEXTENSIVE [-1) .
Comments Maximum
6] GRALIENT( %0- Y tmi) []VERY LGW - LOW [24] %pc,o._ %GLIDE:
DRAINAGE AREA []:MODERATE {8-10]
( 2.7% mi) LIHIGH- VERY HiGH [104] %RUN: %R'FFLE “""""”’"
- ) ' 06/16/06
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‘ Qualitative Habitat Evaluation Index A '
m and Use Assessment Field Sheet OHET Score.

Stream & Location: Dm Run Triyg /03 Va\ltuv&v/ Prve R 0010 Baz;Hl‘{ /24

DeyOH Scorers Full Mame & Aritiation: COY b in Bmkit’t{ /M_T
Flver Code_ 01 -93Q-_ _ _STORET#._ __ __ _ L2Long 33 .2432] 183.07097 | e
Ch k OV YTw bstra TYPE BOXES;
oT RIGIN QUALITY
POOL RIFELE e s el
nnpcnnfsuasmr LRIFFL [0 CYHAKBBAR ta] _.XR'FF"E MESTONE [1] OHEAVW 15
[ C1/BOULDER [9] j 7 OCGpemwmusE LS (1 ‘sur  CIMODERATE [}, Sussiare
g |COBBLE 8] ~ /  OOMucK[2] S p— Em;:::?ogol D:::EMALM
'GRAVEL 7 SILT il l
OOsamne . —Z ggmg]cm 1 7 LCISANDSTONE[)] 5 Dso TURTERSIE 7]
D D EEER_O?_IS_L‘-;! P (Sm natural substrates !gnore D’R'P’RAP [0] ﬁ ‘MODERATE ['1] Maximum
NUMBER OF BEST TYPES: 4 or more [2] sludge from pomt-sources) ELACUSTURINE [0}5 @SF_:I NORMAL [0] 20
Comments CJi3 or lees 01 ClCoAL FRIES (2] CINONE [1]
concrete Slale (lonkE Commin 1w STYeam o om ik, 1 YroSh in/aeond Stream

VS 77 Indicate resence 0 to 3: 0-Absent; "1-Very small amounts or if more common of marginal ‘

21/ EAMCOVER uafity; 2-Moderate amounts, but not of thhest quality or in small arhounts of htghest AMOLNT
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, la Check ONE (Or 2 & average)
dlfmeter log that is stable, well developed root_vtad indeep/ fast water, or deep, well-defined, functional poorg: (m [EXTENSIVE 575% {11)

— _'UNDERCUT BANKS 1] ~ POOLS> 70em [2] {OXBOWS, BACKWATERS' {15 E/MODERATE 25-75% [7]

" |_/OVERHANGING VEGETATION [1] | _ROOTWADS[1] ~ /AQUATIC MACROPHYTES [1] [ SPARSE 5-<25% [3]
__|_'SHALLOWS (IN SLOW WATER) [1] _ 2 BOULDERS[1]  _ 2 ILOGS OR WOODY DEBRIS [1] [J:NEARLY ABSENT <5% [1}
_ = 'ROOTMATS [1]. ' Cover
-Commeni's Maximum ‘

20
3] CHANNEL MORPHOL OG Y Check ONE in each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
O HiGH [4] [ :EEXCELLENT [7] |:| NONE 6] . O, HIGH [3]
EyODERATE 31 M cooD [5] {RECOVERED [4] 52( MODERATE [2]
ILOW [2] m’ IFAIR (3] imnecowzmms (3} 0O Low 1)

[1'NONE [1] [ iPOOR [1} [1'RECENTORNORECOVERY 1] channel|
Comments Maxlmum

4] BANK EROS/ON AND R/IPARLAN ZOMNE Check ONE in each category for £4C/ 24N (Or 2 per bank & average)

River right fooking dovmatream RIPARIAN WIDTH FLOOD PLAIN QUALITY
Il_'l E EROSION |]j E]"']DE'S 50m 4] l‘;‘.‘l &/FOREST SWAMP [3] Il_'l IEI CONSERVATION TILLAGE [1]
INGNE/LNTLE [3] [ [4|MODERATE 10-50m [3] %EI‘ HRUB OR OLD FIELD [2] {1 CJ URBAN OR INDUSTRIAL [0]
[ MODERATE [2] 7 CINARROW 5-10m [2] RESIDENTIAL, PARK, NEW FIELD [1] [ C] MINING / CONSTRUCTION [0]

EI CHEAVY / SEVERE[1] [] L]:VERY NARROW < 5m [1]. ] ] FENCED PASTURE [1] Indicate J,,,mm,,,a,,, tand use(s)

O CI:NONE [0] [0 OO’ OPEN PASTURE, ROWCROP [0]  past 100m riparian.  fyparian
Cornmernt's Maximum
10 &

5) POOL / GLIDE AND RIFFLE/RUN QUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY) Check ONE (Or 2 & average) . ___CheckALL thafapply - | Primary Conisct |
g}’ 1m [6] [POOL WIDTHS RIFFLEWDTH 2] TI; FTORRENTIAL [-1] EI'SLOW [1] ‘ Seconadary Conacl)|
10.7-<1m [4] DJIPOOL WIDTH=RIFFLEWIDTH 1] CIVERY FAST[1]  CIINTERSTITIAL [-1] (el one and comment on back) |
& 0.4-<0.7m [2] [1.;POOL WIDTH < RIFFLE WIDTH [0] mfAST [1 CINTERMITTENT {-2] e
002-<04m 1] IMODERATE 1] CI:EDDIES [1} "\ Poot/,
< 0.2m [0] ‘Indicate for reach - pools and rifes. Current l l
Commenis Maximum
Indicate for functional riffles; Best areas must be large enough to support a ulation
of r‘Ifﬂe-obIlgate specioes: Check ONE (Or 29& averagg) e pop EINO RIFFLE [motric=0)
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
E,PE Z6T AREAS 5 10cm 2] |:| AXIMUM S 50cm [2) [ STABLE (e.g., Cobble, Boulder) [2] CINONETZ}
BEST AREAS 5-10cm{1] [MMAXIMUM < 50cm [1] [/MOD. STABLE (e.g., Large Gravel) [1} Opow [1]
[JIBEST AREAS < 5cm CJUNSTABLE (e.g., Fine Gravel, Sand) [0] ODERATE [0]° /7%
[metric=0] OExTENSIVE [,
Comment's Maximum
6] gﬁﬁ%ﬁ ( :; -;\ ftimi) Eg;@ﬂp\; 'é%}'ﬁz [24] %POOL: %GLIDE: Gracten
(3.0% me CIHIGH - VERY HIGH [10+] %RUN: %RIFFLE: M"""""‘"
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“iei= A Qualitative Habitat Evaluation index _ o
and Use Assessment Field Sheet QrET Seore. ,

Stream & Location:_Dry Run Tyilo (@ ;PH'H ol kA M 174,

DR Y o7 ' Scorers Ful! Mame & Afiitiation.: (rbin Binkit T -
Fiver Code_ ()1 -9 3]_-___ STORET. L8i/tong 39 .0 556 B3 111 e

1] SUBSTRATE Check OV ¥Two substrate TYPE BOXES;

BEST TYPEsélmate e e wewo% pl.es'el'"}PES ORIGIGNheck HEiCna S
| ER ' QUALITY

VPES pooL RIFFLE > POOL RIFFLE . OTIGIN B i
O Bk LABS 0T [ CTHARBPAN (] | o0 VD5 L MESTONE 1] OHEAWTZ]
100 'BOULDER [9] vV _ OOpemwmusp . MIRLs[) iy CIMODERATE [, Susstate
)] |COBBLE [6] Z ~ 0O Omuck [21 g}:e'r LANDS {0] DiN:)RMAL 6 Y
o E 'GRAVEL [7] 45. v OOskTR ‘ 'HARDPANTO] . . [FREE[T] _ ... l
0O [SAND (6] % [0 CJARTIFICIAL [0] v 7 [CISANDSTONE [0] g TVEXTENSIVE [-2; \
OO BEDROCK (5] . e {Score natural substrates; ignore D_.LR“”RAP ] %, CIMODERATE[-1). ,..cmrr
NUMBER OF BEST TYPES: E1i4 or more [2] sludge from point-sources) E%LACUSWNE 0} "SIB?NORMAL 0] 20
o —— [3i3 or less [0] DES}%.EE_ s CINONE [1]

MoSHU £inf aravi]l over \nardPon

A4 “0 Indicate presence 0 fo 3: G-Absent; 1-Very small amounts or if more common of marginal
2] WSTRE C‘Qyﬂ?quaﬂty; 2p-Moderate amounts, but not of I%hest quality or in small amounts of highest AMOUNT
quality; 3-Highest quality In moderate or greater amounts (e.g., very large boulders in deep or fast water, la Check ONE (Or 2 & average)
- diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pooks. E}EXTENSNE >75% [11]
—L‘UNDEREUT BANKS [4) . 2Q_pooLs> Tocm [2] —Q OXBOWS, BACKWATERS [1) 'MODERATE 25-75% [7]
_3 OVERHANGING VEGETATION[1] _Q |ROOTWADS[1] _3_:AQUATIC MACROPHYTES[1] [ {SPARSE 5-<25% [3]
|_SHALLOWS (IN SLOWWATER) [1] _| BOULDERS[1]  _| . 'LOGS ORWOODY DEBRIS[] []INEARLYABSENT <s%[1] .

__|_/ROOTMATS [1] Cover
-Commentis Maximum l
20

3] CHAMVEL MORPHOL OG ¥ Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
OHIGH 14] O BEXCELLENTT/] [1NONET6] O HiGH 3]
S)MODERATE 31 O 'c0o0oD [5] O {RECOVERED [4] MODERATE {2}
iLOW [2] 1 FAIR [3] [J;RECOVERING (3] O Low 4]
‘NONE 1] POOR[] [RECENTORNORECOVERY[] = Cremolf=r
Comments ST T B : s
MASHY Ao SEYC AN ¢ aod51d¢ Atlin Mowed +0 Witinn 1-7 £+ Of o
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £4C/ 24/K(Or 2 per bank & average) ’
River right focking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
4B EROSION 1 Fywave st 4 0 BroresT, swaw (5 E B cioNSERVATION TILLAGE )
NONE/LITLE[3] [ C){MODERATE 1050m 3] [ [J'SHRUB OR OLD FIELD {2] [ URBAN OR INDUSTRIAL [0]

] CIiMODERATE [2] [ CJ;NARROW 5-10m [2] O [J' RESIDENTIAL, PARK, NEW FIELD [1] [J LI MINING / CONSTRUCTION [0]
O COiHEAVY / SEVERE {1] [] [J;VERY NARROW < 5m [1]. 0 CJ FENCED PASTURE [1] Indicate prodominant fand use(s)

EINONE [0] O] O OPEN PASTURE, ROWCROP[0]  past 100m riparten.  sopaarian{l , )
Comments C>€)(C€pi’ foc L3t Zamefers or S0 Max;m% /5
8] POOL / GLIDE AND RIFFLE /RUN QUALITY —— —
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY) _, Cheok ONE (Or28.average) . ___Check ALL thgl apply | Aimary contact
1> 1im [6] POOL WIDTH> RIFFLEWIDTH [2] [I/FORRENTIAL [-1] (4/SLOW 1] | secomasry conacd
[Ji0.7<1m [43 D;poox.kum=mFFL5wm'rH 11 Clivery FAST[1] LIINTERSTITIAL [1] || crcte one ana of back)
Op4<07mf2]  [1POOLWIDTH<RIFFLEWIDTH[0] LLFAST [1] CHINTERMITTENT [2 —
02-<0.4m 1] (MODERATE (1] CIEDDIES 1) Vil (@
Ci<0.2m[0] ‘Indicate for reach - pools and niffles. Current| '
commernt's Mwmu;g
indicate for functional riffles; Best areas must be large snough to support a population " ”
of riffle-obligate species: Check ONE (Or 2 & average). : LINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[1BEST AREAS S10em 2] [IMAXIMUMS 50cm [2) [ISTABLE (.., Cobbie, Boulder) [2] CINONE 2]
'BEST AREAS 510cm 1] EAMAXIMUM < 50cm [1] [IMOD. STABLE (e.g., Large Gravel) [1] ag;éw 1
CI/BEST AREAS < 5cm [UNSTABLE (e.g., Fine Gravel, Sand) [0] ODERATE [0] A7 g
: ~ Imetric=0] e CUEXTENSIVE [-1],,
cConmen's i S Ma""""’g
6 GRADT 1 255 mm) CIUERY ZON oA %POOL: %GLIDE: Graaten m]
(1.37 mi) CIHIGH-VERY HIGH [10<] %RUN: (___)%RIFFLE: Maximur |
N S i - ~ De/eis
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- Qualitative Habitat Evaluation Index : :
and Use Assessment Field Sheet CHET Score.

Stream & Locatlon: 1)\ ¢ optrlo () Vo Deivt M Q. UG Lete 7] 241 24
BIS Y Qb | Scarers Full Name & Afiiliation_(QVbin Rinkley , .
River Code; O)-931_-_ __STORET# _ _ ___ G739 W32 183.08787 “ beatton]
Check O FTwo substrate TYPE BOXES;
G P T
POOL RIFFL| POOLRIFFLE ___ Srsi@lN
DD%EDRIsLABsTfé] - ___E O OVARDEANY ___ Di JESTONE {1) OREAW T
| lj {BOULDER [8] 7 OOpemwmusa __ ___ [ATALs[1] SIT [JMODERATE [-1], Subistafe
Erl:l |COBBLE [8] 7/ O DOmuck(z " CIWETLANDS {0] EINORMAL {0]
[ {GRAVEL {7] i - I:I ST 2] CIHARDPANIO} CIFREE[1] l
[10] |saND g6] ARTIFICIAL mz 3/ [ISANDSTONE [0} P, "DUEXTENSIVE (2]
OO BEDROCK[S] . {Score natural substrates; ignore CIRIPIRAP [0] ODERATE [-1), Maximum
NUMBER OF BEST TYPES: m or more [2] sludge from paint-sources) g LACUSTURINE [0]5 l9SEMORMAL [0 20
Comments . 033 or less (9] Déﬁ.’iﬁk}és (7 NONE [1]
PO\\/QV5, Civeler VIOLKS & fonictt (hiink< [ i~ -\Hf—r—v’c(rﬂ: 4 brnk pe <fohiiriotion

TH lndicate resence O to 3: 0-Absent; 1-Very small amounts or if more common of marglnal
2) S PEAMCOVER -Moderate amounts, but not of I%hest quality or in small amounts of highes AMOUNT
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, la Check ONE (Or 2 & average)

diameter log that is stable, well developad roatwad In deep / fasi water, or deep, well-defined, functional pools.  []IEXTENSIVE >75% [i1]
—__UNDERCUT BANKS 1] : %,ﬁom.s > 70cm [2] :OXBOWS, BACKWATERS [1] gMODERATE 25-75% [7]
l _ | OVERHANGING VEGETATION [1] IROOTWADS [1] 5 :AQUATIC MACROPHYTES [1] ,smmss 5-<25% [3]
L~ _'SHALLOWS (IN SLOW WATER} [1] _ | §9uwgns 11 l 'LOGS OR WOODY DEBRIS [1] [J:NEARLY ABSENT <5% [1] |
O IROOTMATS [1] T cover ==
-Comments . Maximum
_ 208
31 CHAMNVEL MORPHOL OV Check ONE in each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
OmiGH14] [ ' EXCELLENT[7] [ NONETS§] ' 0. HIGH [3]
[I%*;AODERATE [3} [0 cooD 5] [0 {RECOVERED [4] 1 MODERATE {2]
OW [2] ‘ IFAIR [3] [] ;RECOVERING [3] O Low 1
‘NONE [1] iPOOR [1] :RECENT OR NORECOVERY [1]. Channel
Conmments , | . Max'm“m .
Channelizer +i~covan residentid! A co
4) BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £4CH BAMK(Or 2 per bank & average)
River right locking downatream RIPARIAN WIDTH FLOOD PLAIN QUALITY
EROSION u E! WIDE > 50 {4 0 Beorest, swale a1 11 By coNSERVATION TILLAGE [
E EHNWEIUTTLE 3 0O D;MODERATE 10-50m 31 [ CJ'SHRUB OR OLD FIELD [2] O L7 URBAN OR INDUSTRIAL [0]
MODERATE 2] NARROW 5-10m[2] v grig 'RESIDENTIAL, PARK, NEW FIELD [1] LJ L3 MINING / CONSTRUCTION [0]
O [J'HEAVY { SEVERE. [1] RY NARROW < §m [1]. [J L] FENCED PASTURE [1] Indicate predominant fand use(s)
| QN_E [o] oo OPEN PASTURE, ROWCROP [0]  past 106m niparian.  Rypsrian
Comments Maximu1noz
5) POOL / GLIDE AND RIFFLE 7/ RUN CUALITY j [ —
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY?) Check ONE (Or 2 & average) : Check ALL that apply , Primary Contact |
O>1mie] POOL WIBTH> RIFFLEWIDTH[2] '[JiTORRENTIAL [-1] BXSLOW [1] Secondary Contact)
8& 7=<1m [4] EI‘POOLWIDTH RIFFLEWIDTH[1] [IiVERY FAST[1] LIINYERSTITIAL [1] || circte one sod comment onback) ||
[0.4-<0.7m [2] O POOL WIDTH < RIFFLE WIDTH [0] B‘;As-r 1} CIINTERMITTENT [-2] =
[J'0.2<04m [1] 'MODERATE [1] [IEDDIES[1] Pool /7l
Qi<0.2m[0] 'Indlicafe for reach - pools and nifffes. Current
Comments Ma’d"'“"g
indicate for functional riffles; Best areas must be large :a;asf,';a';u.a;a;i‘;'.3.;.;;;.;&3,; """"""""""""
of r!Ifﬂa-obllgate species: Check ONE (Or 2 & average). CINO RIFFLE [metric=0]
" RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[1BEST AHREAS S10cm 2] [IMAXIMUMS 50cm {2) [J;8TABLE (e.g., Cobbie, Bouider) [2] ONONE 2]
'BEST AREAS 5-10cm 1) m’iammum < 50cm [1] [ MOD. STABLE (e.g., Large Gravel) [1] O1ow 1]
Clisest Aﬂm[msfr'fé o A UNSTABLE (e.g., Fine Gravel, Sand) [0] o ODERATE[0] <772 (
metric= 'EXTENS
Commenis EvEnm l)( 0 'F bO'ﬁ’l/\ Ve Maxrmum
6] GRADIENT (A’é;ga E;a' fUmi) Bi’ ;gﬂ;’elé%ve[ﬁ:v][ul %POOL %GLIDE: Gradlen
DRAINAGE ) -
(>\5  mim LIHIGH - VERY HIGH [104] %RUN: %R'FF'-E “‘”""’”’"
- " 06/16/06
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m Qualitative Habitat Evaluation Index : M=p 140
and Use Assessment Field Sheet =7~/ "¢ {_J
Us! Wilsen R4 s 270, o315 12\

Stream & Location: (B, bee T TN 2N, Oafe: #HIS | Z
BARBo™ Scorers Full Mame & Afiliation: VWS ->MB3 T
river Cooe: OJ =932 - _ _STORETH#_ _ _ _ __ L3l4ong 37 . 19503 183. 16624 7 ieme]
Check ONZ ¥Two substrate TYPE BOXES; )
1] .S'(/)BS’::?,Zi Esélmata ik no?esevery&t;rpﬁgas %P o Check ONE (Or 2 & average)
T ES : IGIN QUALITY

'FES pooL RIFFLE , > POOL RIFFLE ____ Tarony SIS

OO BOORBLABS[0f_____ [ COHARDPAN [4) ____ DOLMESTONETY) OHEAVY 2]
JAMODERATE [1]. Substare

THLS [1]

[0l BouLDER[M . = _ CICIoEwRmusp] . & st A2
O \coBBLE 8] < _~_ ODOMUCK[2] CJWETLANDS {0} [JNORMAL [0] -'
[ |GRAVEL [7] =< _>x_ O0Oseti wlS .. CIHARDPANJO] CIFREE[T) .. l
O ISAND {61 3 O OARTIFICIAL [0] 24 =<, L[] SANDSTONE [0] a‘/’DDEo TIEXTENSIVE [-2];
[ [ BEDROCK [5} {Score natural substrates; ignore CIRIPIRAP [0] Yy JAMODERATE [-1). yr0imurm
B i - b
Comments i3 or lass [0) Dig O:II:EFlﬂgs ®, INONE [1]
resence O o 3: G-Absent; 1-Very small amounts or if more common of marginal AMOUNT

/7 Indicate
2] WSTA’MMCQVEA’qmmy; 2p-l\doderate amounts, but not of highest quality or in small amounts of highest
quality; 3-Highest quality In moderate or greater amounts (e.g., very large boulders in deep or fast water, la Check ONE (Or 2 & average)
diameter Jog that is stable, well developed roogad in deep / fast water, or deep, well-defined, functional pooks.  [J!EXTENSIVE >75% {11]
'UNDERCUT BANKS [4]] 2 FOOLS > T0cm [2] —£. [ OXBOWS, BACKWATERS f1] ‘MODERATE 25-75% [7]
. IOVERHANGING VEGETATION [1] _/__IROOTWADS [1] ©_AQUATIC MACROPHYTES 1] |SPARSE 5<25% [3]
—/_'SHALLOWS (IN SLOW WATER}[1] _/ BOULDERS[1]  _ Z-'LOGS ORWOODY DEBRIS [1] "[J:NEARLY ABSENT <5% [1] _

/_IROOTMATS {1] Cover
-Comment's e {l

3] CHANNVEL MORPHOL OG ) Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT " CHANNELIZATION STABILITY
O ;—I-'II'GH ¥l O EXCELLENT[7] [ NONETS] A HIGH 3]
O MODERATE [3] 'GOOD [5] [0 ;RECOVERED 4] 71 MODERATE [2)
O

ALow 2 IFAIR 3] |RECOVERING (3] LOW [4]
C1.NONET:] O PooR 1] [ 'RECENT OR NO RECOVERY [1]. i
Commnents Maximuzrg

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £4C4 BANK(Or 2 per bank & average)

Rivar right looking downstrsem RIPARIAN WIDTH FLOOD PLAIN QUALITY
JypErosioN. . & £ wioes o 4 0 By roresT, svinite ) 11 ) CONSERVATION TILLAGE [1
INGNE/ LYTCE [3] [] [J/MODERATE 10-50m (3] L1 C]:SHRUB OR OLD FIELD {2] O J URBAN OR INDUSTRIAL [0]
4 L1 MODERATE 2] [0 CINARROW5-10m [2] [ 21 RESIDENTIAL, PARK, NEW FIELD [1] [ [J MINING / CONSTRUCTION [0].
O CIiHEAVY / SEVERE[1] | FIVERY NARROW < 5m [1): [ C] FENCED PASTURE [1) Indicate predominant land use(s)
O'OiNoNE 0] O] CJ OPEN PASTURE, ROWCROP [0} past 100m riparian.  gpparrf - 7
Comments ' Maximum
= m 3
5] POOL / GLIDE AND KIFFLE ROV OUALITY —————u
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potentlal
Caefgl_( ONE (ONLYY) - _ Check ONE (g: Fz;: & a;veg_gﬁ) —_ Check ALL thgtspply -~ | Arimary Conltact |
> 1m [6] POOL WIDTHS RIFFLE' H{2] [IiTORRENTIAL [-1] JA:SLOW 1]

Cli0.7-<1m [4] ,E?{z?st.wmmmm WDTH{ CIVERYFAST (1) LUNTERSTITALIL || oo crie ol
JA04<07miz1 " [POOLWIDTH<RIFFLEWDTH[0] LCIiFAST 1] CHINTERMITTENT (2] — =|
“Tl'02<04m [1] [ZiMODERATE [1] [LIEDDIES [1] I (@

O<0.2m[0] ‘Intlicate Tor reach - pools and nffles. Current l

Comyments - Mexamuy '
indicate for functional riffies; Best areas must be large enough to support a population "~

of riifﬂe-obligato species: Check ONE {(Or 2 & average). : [INO RIFFLE [metric=0]

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS

[1;BEST AREAS 510em [2] [IMAXIMUM S 506m [2] [ASTABLE (.g., Cobble, Bouider) [2] CIINONE 2]
_JABEST AREAS 5-10cm 1]  [AMAXIMUM < gm_;11gmon.,mAsm {e.g., Large Gravel) [1] Blow

CIBEST AREAS < 5cm [UNSTABLE (e.g., Fine Gravel, Sand) [0] [IMODERATE [0  #/7¢ 7

| _ Imetric=0] ‘ R CJEXTENSIVE [}, .~
Comments TS Maximum g
61 GRADIENT(45-5 tumi) [JVERYLOW-LOW 4] %POOL: %GLIDE:
DRAINAGE AREA ] MODERATE [8-16]
(0.9 m [IHIGH- VERY HIGH 110-6] %RUN: (___)%RIFFLE:

- ' - N - 06/16/06

EPA 4520
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P
20 }
%o m Qualitative Habitat Evaluation Index _ o )
L0 and Use Assessment Field Sheet 70’%7 Score.
7% . Sream&locaton_Bachbee Ditch . vst- hesus Ave R |5\ Doter ! (o,zL(
&s BARBOZ Scorers Full Name & Aftliation: M4S -> 3T
B e
C M)"I\N bstra S;
ALITY
POOL RIFF il - QUALIT
= 010 BLBKR ELABS”tfﬁr__L U o CoAreAR | oo TS iaESTONE i) QHEATY T3
~-.OOBouDER[] X ___ CICIDETRmUS[) ___ ____ AATaisn sur IMODERATE 1] sutstare
DB (coBBLE [8] —& ¢ O OMUCK[2] CIWETLANDS {0] HORMAL [0] 4
/GRAVEL [7] —e 22 O LCTSUT2) 7 T [OHARDPAN[D} ULEBF.E. . [
SAND [6] X [OOJARTIFICIAL[0] ___ [JSANDSTONE [0] ,gDDEo ﬁ;EXTENSNE[ 2
[J BEDROCK {5} (Score natural substratss; ignore CIRIPIRAP [0] %, \MODERATE E Maximum
NUMBER OF BEST TYPES: Ki4 or more [2] sludge from point-sources) E LACUSTURINE [0} /Dhonm 1] 20
Comments C3i3 or tess [0} B g';*:tE FL:'IE e CINONE [1]

JNST7 Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
2] REAMCOVE? uality; 2-Moderate amounts, but not of Ia’ghest quaiity or in smafl amouints of highest AMOUNT
quality; 3-Highest quality In moderate or greater amounts (e.g., very large boulders in deep or fast water, la Check ONE (Or 2 & averags)

- digmeter jog that is stable, well developed ad In deep / fast water, or deep, well-defined, functional pools.  [J/EXTENSIVE ¥75% {11]
__.L’UNDERCUT BANKS 1] . &L POOLSS 70em [2] D OXBOWS, BACKWATERS 1] /zﬁﬁ’gDERATE 25-75% [7]
., —|__IOVERHANGING VEGETATION [1] _Z. IROOTWADS [1} Q ‘AQUATIC MACROPHYTES [1] /[0 -ispARss 5-<25% {3]
2 'SHALLOWS (IN SLOW WATER) [1] 2_ BOULDERS 1 Z.. ILOGS OR WOODY DEBRIS [1] [J:NEARLY ABSENT <5%[1] .

ﬁ-nnoo'rMATs n Cover
-Comment's Maximum .l

31 CHAMNVEL MORLHOL OG Y Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
ORiGH T4 0 BXCELENTT] [ NONETS] TRIGH 3]
‘MODERATE [3] ‘GOOD [5] /Er{REGOVERED {4] [ MODERATE [2]
OiLow [2] IFAIR [3] ] RECOVERING (3] 0O Low (1]

[]NONE [1] 0O POOR[1] DlBﬁQ.EN ORNORECOVERY[1] ~ Chamef 1
Commenis Maximu?fg \

4] BANK EROSION AND RIPARLAN ZONE Check ONE in aach category for £ACH BANK(Or 2 per bank & sverage)

River ght focking downstraam RIPARIAN WIDTH FLOOD PLAIN QUALITY
EROSION b E[ WDE > 50m [4] b E FOREST SWAMP [3] l'l_'l 15 CONSERVATION TILLAGE [4]
zgfwﬁﬂf /UNTLE 3] CPAMODERATE 1050m 3] [ [1:3HRUB OR OLD FIELD {2] 1 T3 URBAN OR INDUSTRIAL [0]
i ODERATE [2] 1 ONARROW 5-10m [2] ‘RESIDENTIAL, PARK, NEW FIELD [1] [J L1 MINING / CONSTRUCTION [0]
[ CIHEAVY / SEVERE [1] [J [J:VERY NARROW < 5m [1]. ] CJ FENCED PASTURE [1] Indicate predominant fend use(s)
3 CJINONE [0] 0 OPEN PASTURE, ROWCROP [0]  past 106n

ONE (U] m m riparian.  Rparian é
Comnents Maximum Q1\, "
10 §

5] POOL / GLIDE AND RIFFLE . RUN OUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY?) Check ONE (Or 2 & average) . CheckALLthalapply Frimary Coniact |
O>1m(e] = [JPOOLWIOTH>RIFFLEWIDTH[2] DIITORRENTIAL[A] I SLOW 1] Secondary ContacH
£1,0.7-<1m [43 (E*Poox. WIDTH = RIFFLE WIDTH{1] CIiVERY FAST[1] L[JINTERSTITIAL [1] || (circie one and comment o back]
)]'n.uo Imi2 J/POOL WIDTH <RIFFLEWIDTH [0] [JiFAST [4] CIINTERMITTENT [-2]

0/0.2<0.4m [1] mooemre 1]  CJEDDIES 1} Pm//
|:|i< 0.2m [0] Indicafe for reach - pools and rfiles. .
Comments Ma)dmum ‘

----------------------------------------------------------------------------------------------------------------------------

Indicate for functional riffles; Best areas must be large enough to support a population [INO RIFFLE (metric=0]

of riffle-obligate species: Check ONE (Or 2 & average).
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE/RUN EMEBEDDEDNESS
[JjBEST AREAS S 106m [2) [IMAXIMUM'S 505m (73 IYSTABLE (6.9., Cobbie, Bouider) (2] NONE 2]
JZIBEST AREAS 5-10em 1] ﬁMAxmum <50cm [1) ] MOD. STABLE {s.g., Large Gravel) [1] S ow 1]
[1iIBEST AREAS < 5cm DEUNSTABLE {e.g., Fine Gravel, Sand) [0] I:IiMODERATE )8 ”W“
[metric=0} ‘ T CIEXTENSIVE [-1]
Comments Maxlmum
6 gﬁﬁiﬁ; (521 tim) Exﬁ?ﬁ?ﬁ Lowiz4) %poou. %GLIDE: Gradtin m
( 2.36 mP) [1/HIGH - VERY HIGH [10-6] %RUN %RIFFLE ”,’3

EPA 4520 o o  06/16/08
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Qualitative Habitat Evaluation Index ~
and Use Assessment Fleld Sheet OHET Score. 37'_7

Weam&[ocaﬂaﬂ [Sa,;,cf Dt 1A & Mk nied Ave /?M 034 Date: '7[2?[ 24

BRARRC  Scorers Full Name & Arttation: { Orbre RinkKi€y i1 BRI
RIver Codk: o;L -3 -__ _STORET#__ __ __ 58442073 . 97811 183. 06894 kit m
Check OV Tw bstra TYPE BOXES;,
T O QUALITY
POOL RIFF > POOL RIFFLE SSEUAREE
010 BUORTSLABS 10} LRI CyRARDPAR 2y RIFFLE gmssmﬁé Py CIHEAW T3]
D BOULDER i3] /. [0 CIDETRMTUS 31 ‘Tﬂ.LS 1] SIT El ODERATE [-1] Substate
ICOBBLE {8] / O OMUcK [2] CJWETLANDS {0}
L] (GRAVEL 7] ~ OOsatl /- 7 LCIHAROPANI OFREEp.. |
O l:l lsmn 161 — O ARTIFICIAL [0] D SANDSTONE [0] époso -UTEXTENSIVE [-21:
OO BEDROCK[S] _ ./ {Score natural substrates; ignore CIRIPIRAP [0] ODERATE [-1). Max,mum
NUMBER OF BEST TYPES: m or more 2] sludge from pomt-sources) E LACU:TURINE [0}5 %D}NORMAL [ﬂ]
Comments [3i3 or less (0] D‘ggﬁt F‘;:és (2 {NONE [1]

Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
2 WS”?[AMCGVERq 2p -Moderate amounts, but not of ﬁ,ghest quailty or In small amounts of highest AMOUNT
Check ONE (Or 2 & average)

quality; 3-Highest quality in moderate or greater amounts (e g., very large boulders in deep or fast water, {a Al = A\l aVEIage
digmeter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional poo OEXTENSIVE >75% [i1]

—L UNDERCUT BANKS 1] ~ jPOOLS™> 70cm [2] {OXBOWS, BACKWATERS' {1; ‘MODERATE 25.75% [7]
""2_/OVERHANGING VEGETATION [1] 7 —!_ROOTWADS [1] [ AQUATIC MACROPHYTES[1] [ iSPARSE 5-<25% [3]
'SHALLOWS (IN SLOW WATER} [1] _T__ EQ!-!'-.!?ERS'UI, _7-. ILOGS ORWOODY DEBRIS [1] []:NEARLY ABSENT <5%[1]

~7Z IROOTMATS [1] o N
~COmNmENs Ma)-dmuzn‘; i
3] CHANNVEL MORPHOL OG' Y Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION TABILITY
O HIGH [4] (] EXCELLENT7] [0 ;NONETE] -HIGH [3]
%MODERATE 3B [OcooD 5] [J;RECOVERED {4] [] MODERATE [2]

LOW [2] M’FAIR 3 ’RECOVERING {3} 0 Low[1]
[1'NONE : (13 O] POOR 1) [J!RECENT OR NO RECOVERY [1] Chsrme|
comment's Maxtmum

4] BANK EROSTON AND RIPRARIAN ZONE Check ONE in each category for £4CH BAMK(Or 2 per bank & average)

River right looking downatroam RIPARIAN WIDTH FLOOD PLAIN QUALITY
EROSION fj E] DE > 50m (4] I!_7( &(FOREST SWAMP [3] %E CONSERVATION TILLAGE [1]
g (NONE 7 LIWTLE {3] % MODERATE 10-50m {3] [0 [J'SHRUB OR OLD FIELD [2] {J URBAN OR INDUSTRIAL [0]
] MODERATE |2] [1;NARROW 5-10m [2] [ CJ RESIDENTIAL, PARK, NEW FIELD [1] [ [J MINING f CONSTRUCTION [0]
O [JHEAVY / SEVERE[1] [T [JVERY NARROW < 5m {1} (] ] FENCED PASTURE 1] Indicate prodominant land use(s)
O CI:NONE [0] [J CI'OPEN PASTURE, ROWCROP [0]  past 100m riparian.  gyparian A
Comment's Maximz%
5} POOL / GLIPE AND KIFFLE /RUNV CUALITY —_—
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY | Recreation Potentlal
Check ONE (ONLY?) Check ONE (Or 2 & average) : Check ALL theit apply - , Primary conlact
05 4m [6] POOL WIDTH> RIFFLEWIDTH [2] TIiTORRENTIAL [-1] E1SLOW 1] Secandary Coniact
[3,0.7<1m [4] EJ‘POOLWIDTH RIFFLE WIDTH [1] %VERY FAST[1] LJINTERSTITIAL [-1] Licrc ome and ouback) | |
[0.4<0.7m 2} [3\POOL WIDTH < RIFFLE WIDTH [0] MFAST )] CINTERMITTENT [-2]' ——
[1'0.2<0.4m {1} IMODERATE 1] LIEDDIES[1] Pool/, \
Oi<o.2mo) ‘Indicate fof reach - pools and riffies. Curent l
Commeni’s ! Ma)dmwg
Indicate for functional riffles; Best areas must be large enough to support a ulation
of riifﬂe-obligate species: Check ONE (Org& averagg) pp g [INO RIFFLE [metric=0)
. RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
I BESTAREAS S10em 2] [JMAXIMUMS 50cm [2] P STABLE (e.g., Cobbie, Houider) [Z] DINONE 2]
'BEST AREAS 5-10cm{1] [MMAXIMUM < 50cm [1} Ml MOD. STABLE (e.g., Large Gravel) [1] #ow 1

C1IBEST AREAS < Som T T T LIUNSTABLE (e.g., Fine Gravel, Sand) [0] MODERATE [0]  #/7%
Imetric=0] T T e DUEXTENSIVE (], vy .

Comments

6] R d A‘g%f ) CINEAVCON LD TR %PooL:( 1) %GLIDE: Meﬂ
{ 5-8% mi CIHIGH - VERY HIGH [10-6] %RUN: %RIFFLE ““""""’"

~ 06/16/06

EPA 4520
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: Qualitative Habitat Evaluation Index , .5
m _and Use Assessment Field Sheet QL] Score. . 232 4

Stream & Location: ;r,b -!-a%a.rbeeD*cL Dot Wilson 24 M (o v\_"b, Dafe ki l(l ]zy_
BARGZ o' Scorers Ful Name & Afiitation: MAS -> MBT
river Code: Q2. =935 -_ __STORET#_ _ _ _ __ L& L7332 . 10k 182, 1002y e ool
Check OV PTwo substrate TYPE BOXES, :
1 SU::;_/:’:’i-iESmam % or no‘:es:very 6;#4 Erase_rn'tvp ES ORlGl?;eck ONE (Or 2 & avarage)
QUALITY
POOL RIFFLE > POOL RIFFLE ___ i
oo ﬁ’fﬁR SLABSTIO)_____ __ [ [JHARDBEAN(a] _ OLMESTONE [1] OHEAVY T3]
(C]'BOULDER[ . < [1LCIDETRMUS [3] HATLs ) sur LVMODERATE (1], Sutstate
CflicoeBLEs]  _x_ < []CIMUCK[2) CJWETLANDS {0] _EANORMAL [0)
E‘EI /{GRAVEL [7] — X O0OsiT 2] — [JHARDPANIO] CEREE] .. l
[ [SAND [6] _% _ O DOARTIFICIAL 0] ___ [CISANDSTONE [0} &9050 U'EXTENSIVE[Z] Lk
O O] 'BEDROCK [5] (Score natural substrates; ignore CIRIPIRAP 0] . Z'MODERATE [-1], Maximam
NUMBER OF BEST TYPES: 2/ or more [2] Sludge from paint-sources) E ekl il foy ‘isgfﬁmm [0 20
Cominents T1i3 or lass [0} CleOAL s ) . DiiNoNET1]

lndlcate resence 0 fo 3: 0-Absent; 1-Very small amounts or if more common of marginal
7] WS}WEAMCOVER 2p -Maderate amounts, but not of Ia‘ghest quaiity or in small arnounts of highest AMOUNT
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, I Check ONE (Qr 2 & average)

digmeter log that is stable, well developed rootwad in deep / fast water, o P. well-defined, functional pao [EXTENSIVE 575% f11]
SUNDERCUT BANKS 1] . —0_PooLE> T0ein [2] {OXBOWS, BACKWATERS [1} 1 MODERATE 25-75% [7]
. —1 !OVERHANGING VEGETATION[1] __/ ‘Roorwms 11 @ :AQUATIC MACROPHYTES [1] “ [J; ISPARSE 5-<25% 3]

—|_'SHALLOWS (IN SLOW WATER) [1] f BOULDERS ] 'LOGS OR WOODY DEBRIS [1] [J:NEARLY ABSENT 5% [1] .

g 'ROOTMATS [1] : . Cover
CCOMments Maxlmum .

3] CHANNEL MORPHOL OG Y Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT  CHANNELIZATION STABILITY
CIHiGH 4] C] EXCELLENTIF] 1 NONETE] A HicH 3
['MODERATE [3] [] 'coO0D 5] [ ;RECOVERED {4} ] MODERATE {2]

HiLow 2] JEFAR 3] iRECOVERING 131 0O Low(1j
DI NONE [1] O POOR (1] [0.RECENT ORNORECOVERY[1] i
Comments M&ﬂmum

4] BANK EROSION AND R/PARAN ZONE Check ONE in each category for £4CH 24/K(Or 2 per bank & average)

River right fockdng downstrezm RIPARIAN WIDTH FLOOD PLAIN QUALITY
B EROSION lfl E] WIDE > 50m [4] tl EI FOREST, SWAMP [3] IEI SNSERVATION TILLAGE [1}
ONE/LINTLE [3] [ CJ)MODERATE 10-50m {3] ] [J'SHRUB OR OLD FIELD {7] URBAN OR INDUSTRIAL [0]
MODERATE |2] [ CI;NARROW 5-10m [2] 1 [J RESIDENTIAL, PARK, NEW FIELD [1] EI LJ MINING 7 CONSTRUCTION [0]
C1HEAVY | SEVERE[1] JZ "VERY NARROW < 5m [1]. [ [] FENCED PASTURE [1] Indicate predominent land use(s)
CINONE [0] O CJ OPEN PASTURE, ROWCROP[0]  past 1o£n rparian.  gyparian
Cormmment's Maxlm%
5. POOL / GLIDEAND RIFFLE/RUN QUALITY - S —
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLYY) Check ONE (Or 2 & average) Check ALL that apply - |\ Prmary Contsct |-
O 1m [6] [JPOOL WIDTH> RIFELE WIDTH [2] I TORRENTIAL [ [-1] }Z’sx.ow i Secondsry Contac
00.7=<1m [4] ,Eﬁpoon.mnm =RIFFLEWIDTH[1] CIVERY FAST[1] 'CIINTERSTITIAL[) | (el ome snd comment o k)| ‘
Oo4-<0./m[2) C1POCL WIDTH<RIFFLEWIDTH [0] ClirAsT [1] CLINTERMITTENT [2) —
_Ja02-<04m 1) Azf

'MODERATE[1] [CIEDDIES{1} = = Pw//
i< o0.2m[0] ‘Indicate for reach - pools and riffles. '
Comments Maxfmum

Indicate for functional riffles; Best areas must be large enough to support a population

of riffle-obligate species: Check ONE (Or 2 & average). CINO RIFFLE (metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS
[/BEST AREAS 5 10cm {2] AXlMUM >50¢m [2] [ASTABLE (e.g., Cobbie, Bouider) [2] CINONE 2]
JZ|BEST AREAS 5-10cm 1] EIMAXIMUM < S0cm [1) 'MOD. STABLE (e.g., Large Gravel) [1] CiLow [1]
CIIBEST AREAS < 5cm CJUNSTABLE (e.g., Fine Gravel, Sand) 0] ,EmonERATE o1 /t’/ﬂé'
[Imetric=0] ' T S ) CIEXTENSIVE [1]
Comments Maxmum
O] GRAGENT(B5s wem) CINKEYDNLEMES %Pooi_:g %GLIDE: Gractin
( -9 mim [I/HIGH - VERY HIGH [10] %RUN: ( JuRIFFLE(__ ) "™
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m Qualitative Habitat Evaltgatlon Index OHE! Score W

and Use Assessment Field Sheet

Stream & Location: ¢q b - 0 D). bevijeng Dr M 2.1 (% _Date: 3]t Jzy
TE563 Scorers Full Name & Aftation: MAS —> 11371
 River Coole: Qf - Rblp - _ _STORETH#.__ _ _ _ _, L24Long 39 . 2955 183, 1910 e
Check OM. ¥Two substrate TYPE BOXES,
1 SuségfgiEsmate % or no?esgvery Ots'l?ﬁ Er;s%_n‘t? Es ORIé Icrgeck ONE (Or 2 & averags)
QUALITY
POOL RIFFLE POOL L L S

01 C] BLOR/ELABS T10} D] CTHARBPAN [ e o TLE ) iESTORE 1] PTEATY 12

O BOULDER 1 T S I:I CIDETRAUS[3] ____ ,Z’Tu.Ls 1] snt LCIMODERATE[-1] Substrare
O & icoBBLE [8] _X_ X DOQOmuckiz CTWETLANDS {0] D NORMAL [0]

[AT] {GRAVEL [7] —= X O0OsLTR) L _O<_ LCIHARDPAN[O] CIFREE[] l
10 !sAND gs] > _ [0 COARTIFICIAL [0] [JiSANDSTONE [0} épbso ENSIVE [-2]:
[[]'BEDROCK[5] . {Score natural substrates; ignore » CIRIPIRAP 0] ODERATE [-1). Maximorn
NUMBER OF BEST TYPES: JZ‘4 or more 2] sludge from pomt-sources) g LACUSTURINE [0] OSE)NORMAL [0} 20
Comments i3 or laes (0] D,gg:'ﬁg}és A8 INONE [1]

Indlcate resence 0 fo 3: 0-Absent; 1-Very small amounts or if more common of marginal
2] //VSTREAMCOVER zp-Moderate amourts, but not of I%hest quallty or in small amounts of h:ghegt AMOUNT
Check ONE (Or 2 & averags)

quality; 3-Highest quality in moderate or greater amounts (e .g., very large boulders in deep or fast water, la
diameter log thal is stable, well developed reotwad in deep / fast water, or deoep, well-defined, functional poak.  [JIEXTENSIVE >75% 4]

—L__UNDEREUT BANKS 1] ' el POOLES 70 [Z] — = (OKBOWS, BACKWATERS [1] 'MODERATE 25-75% [1] -
2- OVERHANGING VEGETATION[1] _/ _ROOTWADS[1] _O_:AQUATIC MACROPHYTES [1] D‘SPARSE 5<25% [3)
'SHALLOWS (IN SLOW WATER) [1] _Z _ ’BOULDERS (! 2- !LOGS OR WOODY DEBRIS [1] [J'NEARLY ABSENT <5% [1]

E IROOTMATS [1] Cover
-comments Maximum .’

3] CHANNVEL MORPHOL OG Y Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
O HiGH [4] O EXCELLENTTY] [0 :NONET6] B HIGH [3]
"MODERATE [3] [Z'GOOD [5] J |RECOVERED [4] [0 MODERATE [2]
OiLow [z} 2T FAIR 3] {RECOVERING [3] O Low (1)

F1NONE [1] 0O POOR [1} D],BE‘E!E!‘T ORNORECOVERY[1] = Chennel]
CoOmments Maxlmum

8] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £ACH BAMK(Or 2 per bank & average)

River right locking downstream - RIPARIAN WIDTH FLOOD PLAIN QUALITY
B RosioN & ik st g 01 BlForesT sWaMp fs1 1 ) CONSERVATION TILLAGE [1}
g INONE/LWTLE[3] [J [J}MODERATE 1050m (3] [J CJ'SHRUB OR OLD FIELD [2] Jgrﬂ URBAN OR INDUSTRIAL [0]
MODERATE [2] 3 P1NARROW 5-10m [2] O] [J RESIDENTIAL, PARK, NEW FIELD [1] L1 [J MINING / CONSTRUCTION [0]
CJiHEAVY / SEVERE [1] [ [1:VERY NARROW < 5m {11 [] ] FENCED PASTURE [1] Indicate minant land use(s)
O CINONE [0] og OPEN PASTURE, ROWCROP [0]  past 100m riparian.  gjparion \
Comment's Maxlmu;g
5]. POOL / GLIDE AND RIFFLE/RUN QUALITY . —
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLYY) Check ONE (Or 2 & average) A Check ALL thet apply - | Armary Contact
D’; 1m [8] z POOL \“DTH >R[FFLEmeH m D TORRENT‘AL [-1] SLOW [1] Sec‘a”da/}/ C‘on/ac{ |
/lz’o 7<1m [4] D POOL WIDTH =RIFFLEWIDTH[1] CIVERY FAST[1] LIINYERSTITIALI1] || circte one and cormment on ack |
O 0.4<0.7m [2] [1POOL WIDTH<RIFFLEWIDTH 0] [JiFAST [1] CHINTERMITTENT 2] ——
O'o2<0.4m 1] )ZI"MODERATE 11] LCl:EDDIES [1] Pao//
Oi<o0.2m[0] indicate for reach - pools and riffles. ‘
Comments Ma"’"’“m ]
Indicate for functional riffles; Best areas must be large enough to su ort a ufation
of r‘ifﬂe-obligate species: ' Check ONE {Or g& averagg) ve wop CINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[I/BESTAREAS S 10em [2] [IMAXIMUM > 50¢m [2] LYSTABLE (.g., Cobbie, Bouider) [2] ONONETZ]
J?BESTAREAS §-10cm[1] )Z'MAXIMUM < 50cm [1] [ MOD. STABLE {o.g., Large Gravef} {1] Blownm
CJ/BEST AREAS < 5cm CUNSTABLE (e.g., Fine Gravel, Sand) [0] CIMODERATE [0  #/77%
[metric=0] T s DIEXTENSIVE [-1] .
Comments Maximum
6] GRALIENT (G2 e tumi) [JVERY LOW - LOW [34] %POOL: %GLIDE: Gradtien
D AGE AREA ] iMODERATE [6-10] .
RAINAGE %% e DIHicA - very HigH 11041 %RUN: %RIFFLE: Maximu\
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; Qualitative Habitat Evaluation Index )
m __and Use Assessment Field Sheet COHET Score: __

Sﬁ'eam&zocaf/on Trabont. Lan Dsf. Trabue B > RM__ |l 2y
~CBED72- Scorers Full Name & Affliation, MBS -> MBL
A T R T L T L W R E N =2
Check oML P Tw substrat TYPE BOXES;
POOL RIFFLE POOL o= SCHLSORIEE SARUALTE
O] BOKSLABS IO [ CTRAKIPAR (4] | oor NP i iESTONE 1] OWEAY 121
EII.'_'I %omnm M X _ DOO0pemwmnusps ___ __ [ATHLS[1] SET /ZjaODERATE 11, Sutsirate
BP0 coeBLE [8] g O CIMucK (2] 'WETLANDS 0] CINORMAL {0]
O 7 \GRAVEL [7] ,_}_ X O0OswrR] &< ___ [IHARDPAN[O] CIFREE[1] . !
lsmn 16 ~ O CJARTIFICIAL[0] ____ I:I’SA.NDSTOHE [0 T_‘L ENSIVE [-2];
g I.'.I BEDROCK[5] . {Score natural substrates; ignore CIRIPIRAP [0] ODERATE [-1) Maximum
NUMBER OF BEST TYPES: jZ’4 or more [2] sludge from point-sources) CJLACUSTURINE [o} El NORMAL [0] 20
C3i3 or less [0] CISHALE [-1] CINONE [1]
commernts coaL FNES {_z]

£ % A?Indlcate resence O to 3: 0-Absent; 1-Very small amounts or if more carmmon of marginal NT
2] WSTREA COI/E zp -Modarate amounts, but not of I%hest quality or in small arounts of highest AmMOU
Check ONE (Or2 & average)

quality; 3-Highest quallty in moderate or greater amounts (e g., very large boulders in deep or faet water, la

digmater log that is stable, well developed ro%ad in deep / fast water, or deep well-defined, functionai pool ,ENSIVE >75% 1]
'UNDERCUT BANKS T1] IPOGLS > T0cm [2] 'OXBOWS, BAGKWATERS [1 ] ODERATE 25-75% [7]
. _2_OVERHANGING VEGETATION {1] / IROOTWADS [1] 0 ‘AQUATIC MACROPHYTES 117 [ ISPARSE 5.<25% [3]
'SHALLOWS (IN SLOW WATER} [1] _Z _ ;ﬁgqpqgns 1] 2 ILOGSORWOODY DEBRIS [1] [J'NEARLY ABSENT <5%[1]

< 'ROOTMATS {1] : Cover [ ]
~Commernls Maximum .

3] CHANNVEL MORPHOL OG V Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
[I:AIGH 14} ) EXCELLENT/] [ NONET6] _EX HIGH 3]

'MODERATE [3] _[3'GOOD {5] /Iz’.RECOVERED 4] [0 MODERATE {2]
OiLow [2] O FAIR [3] ]RECOVER!HG [3] O Low1]

[ NoNE [1] OPooRr 1] [1'RECENTORNORECOVERY[Y] Chenre
Comments Max.lmum

4] BANK FROSTONAND RIPARAN ZONE Check ONE in each category for £4C4H BAVK{Or 2 per bank & average)
River right locking downstroam RIPARIAN WIDTH FLLOOD PLAIN QUALITY
L EROSION £1 By wine > som 141 tl Bz \FOREST, SWAMP [3] 1 B CONSERVATION TILLAGE [
INONE7INTLE (3] [J PIMODERATE 10-50m [3] 'SHRUB OR OLD FIELD [2] [ OJ URBAN OR INDUSTRIAL [0]
2 T MODERATE [2] ;z[ D,NARRow 5-10m [2] RESIDEN'HAL. PARK, NEW FIELD 1] L1 [ MINING / CONSTRUCTION [0]
O CIHEAVY / SEVERE [1] ] [IVERY NARROW < 5m [1] [J L] FENCED PASTURE [1] indisto prodominart and use(s)

01 CNONE [0] : oo OPEN PASTURE, ROWCROP [0]  past 100m riparian.  gjparion
Commernts Maximum

5). POOL / GLIDE AND RIFFLE / RUN QUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY |Recreation Potential
Check ONE (QNLYY) Check ONE (Or 2 & average) . __CheckALL thatapply - _ Arimaty Corniact
> 1m 6] JAPOOL WIDTH> RIFFLEWDTH [ I GRRENTIAL [-1] £ SLOW [1] Secondary Contsch!
C1i0.7-<1m [4] CJPOOL WIDTH =RIFFLEWIDTH[1] [IiVERY FAST[1] LJINTERSTITIAL [-1] ‘ [cirste onw and cornment ofi beckj ] |
do04-<0.7m {2 [J:POOL WIDTH <RIFFLEWIDTH 0] LCIiFAST [1] CIINTERMITTENT [-2)
O'02<0.4m 1] JZTMODERATE 1 Ceopies 1) Pool/| y
Oi<0.2m[0] Indlcafs for reach - pools and riffes. " Cuorent l
comments Ma’dmlgﬂz' \
indicate for functional riffles; Best areas must be large enough to support a population _ """
of rilfﬂe-obllgate species: Check ONE (Or 2 & averagg) P [INO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMEEDDEDNESS
[J/BESTAREAS S 10cm[2] [CIMAXIMUMS 50¢m [2] [ASTABLE (2.g., Cobbie, Bouider) {2] JANONE 2]
2'BEST AREAS 5-10cm [1] ,Z‘S!Axmum < 50cm [1] I:IMOD STABLE {e.g., Large Gravel) [1] Orow 11
[1iBEST AREAS < 5cm [UNSTABLE (e.g., Fine Gravel, Sand) [0] DOMODERATE [0] PWE
Imetric=0] ‘ T CIEXTENSIVE [-1] .
Comments Maxrmum
6] Gmfilfi’é’ ; t:SEZ fiimi) Eiﬁ?ﬁ#;ﬁgm %POOL: (! ) %GLIDE: Graoten [
DRAI B
(16 ma [1/HIGH - VERY HIGH [10-6] %RUN: %RIFFLE M”"’"’"m
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2 Qualitative Habitat Evaluation Index
OhicERA and Use Assessment Field Sheet QriEl Score: |

.S'ﬁ'eam&Locaf/on Troloul RUV\ 6) Haqg_{_ rh /?M 0.05 Dafe ﬁ] 2,31_23
TRBRO] Scorers Full Name & Afiliation, COYbM ]30 hk'@‘-! 4 /W [inl
Rver Code_ O - 26l -___STORET#______ L25/1one. 39 9935% [83.08627 dn
Check OML ¥ Two substrate TYPE BOXES,
QUALITY
POOL RIFFLE

|:| |:| ﬁ:nh TSLABE 10} LRIFFL [0 OOHARBPAN m R\7F i IzrLifvu!smhll? 4] CUHEAVY 2]

OULDER ] o 0 OQpETRITUS [3] TILLS [1] ST ‘MODERATE {-1], Substrale
nz \COBBLE [8] ; 7/ O0Omuckiz CIWETLANDS {0] INORMAL [0]
A0 |GRAVEL 7] E 0O OsiT 2] 7 I CJHARDPANfO] DLEEF.E. 1., I
OO |sAND [6) O CARTIFICIAL[O] D’SANDSTONE [0] NSWE [-2):
O [ 'BEDROCK [5] {Score natural substrates; ignore D*RIPIRAP 03 [AMODERATE [-1). Maximum
comment's D 3' or loes [0] Dé;ﬁirggs 21 NONE !‘1

lndlcal:e presence 0 to 3: @-Absent; 1-Very small amounts or if more comemon of marginal
2] WS]P[AMCOVER uality; 2-Moderate amounts, but not of I%hest quallty or in small amounts of highest AMOUNT
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, la Chack ONE (Or 2 & average)
diameter log that is stable, well developed roatwad in deep / fast water, or deep, well-defined, functional pools,  [JIEXTENSIVE >75% {11]

[ UNDERCUT BANKS [1] ; _’._zPOﬁLS>70cm[2] OXBOWS, BACKWATERS [1] 'MODERATE 25-75% [7]
__| iOVERHANGING VEGETATION{1] _| ROOTWADS[1] _U__‘AQUATIC MACROPHYTES [1] D;smass 5-<25% [3]
|__'SHALLOWS {IN SLOW WATER) [1] _ | BOULDERS [1] 3 . !LOGS OR WOODY DEBRIS {1] []:NEARLY ABSENT <5%[1] .
| __/ROOTMATS {1] ; ' T e cover b
- COomments Maximum l
20 &
3] CHAMVEL MORPHOLOG ¥ Check ONE in each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
CIHIGH [4] O EXCELLENT /] [1iNONETS6] ’ ] HIGH [3]
'MODERATE [3] [¥'GOOD [5] [ }RECOVERED {4] MODERATE [2]

'LOW [2] [ iFAIR [3] Iaecovenms (3] O Low 1]
[C1iNONE [1] I POOR [1] []'RECENT OR NO RECOVERY [1] Chharne
Comments Maxtmum

4] BANK FROSION ANL K/PARIAN ZONE Check ONE in each category for £4CH BANK (Or 2 per bank & average)

River ght looking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
B EROSION (lj WIDE > 50 [4] g B JFOREST, SWAMP [3] & E’l CONSERVATION TILLAGE [f]
% [NONE7 LI TLE [3] CJJMODERATE 10-50m [3] [JisHRUB OR OLD FIELD [2] 0 CJ URBAN OR INDUSTRIAL [0]
[IMODERATE 2] 'NARROW 5-10m [2] "RESIDENTIAL, PARK, NEW FIELD [1] TJ L] MINING / CONSTRUCTION [0]
O CIiHEAVY / SEVERE[1] [J {J.VERY NARROW < 5m [1] D Ll FENCED PASTURE [1) Indicate predominant land use(s)
0 LI;NONE [0] oo OPEN PASTURE, ROWCROP [0]  past 1 Ofﬁ"mgpaﬂan- Riparkn
Cormments : Maxlmu;g
5) POOL / GLIDE AND RIFFLE /RUN OUALITY —_———
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLYT) _ Check ONE (Or 2 & average) . ___Check/ AL[. 1agp|y , Arimary Coniact
B.‘o 7-<1m [4] D'POOLWIDTH RIFFLE WIDTH 1] VERY FAST [1] El,mrsasn'rw. 1] || circte ome and d penback) ||
O0.4<0.7m {2 [1.POOL WIDTH < RIFFLE WIDTH [0] mﬂsr 1 CIINTERMITTENT [-2] -
[0'0.2<0.4m 1] : 'MODERATE [1] [LIEDDIES[1) Pool/, :
Cli<02m[0] Indlcats for reach - pools and Hffles. Cuaren] ‘
Comments -
Indicate for functional riffies; Best areas must be large 'e'f{o'E.'giﬂ'i&'éﬂﬁ'ﬁ&ii'&'&ﬁiiféiféﬁ """"""""""""
of r‘ifﬂe-obllgate species: Check ONE (Or 2 & average). CINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMEEDDEDNESS
[JBEET AREAS >10cm [2] MAXIMUM S S0cm [2] [18TABLE (e.g., Cobbie, Bouider) [Z] INONE [2]
{BEST AREAS 5-10cm{1) [IMAXIMUM < 50cm [1] FIMOD. STABLE (e.g., Large Gravel) [1] 1 OW [1]
[J'BEST AREAS < 5cm [TUNSTABLE (e.g., Fine Gravel, Sand) [0] ODERATE [0] /-’/We
[Imetric=0] il S = CIEXTENSIVE {-1) .
Commen's Maxrmum
6] GRADIENT (714 tumi) [1VERY LOW - LOW [24] %POOL: %GLIDE: Gracten (‘
INAGE AREA [J:MODERATE {8-10] .
PRAINACEARER iy CIliiaH - VERY Hich (104 %RUN: URIFFLE(____ ”""""”m
-  06/16/06
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; Qualitative Habitat Evaluation Index ‘ )
m and Use Assessment Field Sheet _ OHE Score. @

Stream & Location: U_‘[ 4o Tra b,; M@EMZ’IUH Westod D A o-22, 05"‘9 WﬂL’EJ

TZBoY Scorers Ful! Name & Afiiiation: MAS - Mrﬂ—
River Code 01933 -___STORET#____ __ L8ions a9 .asni3 83 12uwu3 e
Check O/ ¥Two substrate TYPE BOXES;
1 SU:;::’:CiE é?r:ate % or nott’es:veryo;?/pﬁ Erase_rn‘trp ES — lCh?eck ONE(Or2 & ayeraga)u ALITY
T
POOL RIFFL PQOL RIFFLE
[ (] BLORFSLABS 401, LRIPPLE ooy o CILMESTONE 1] JEERN 12
o0 BOULDER i h [ CIDETRITUS [3] LS [1] SILT CIMODERATE [1], Sutstrare
D i{COBBLE 6] »~ > OCOMUcK[2] Dwen_mns fo] El NORMAL. [0]
0 'GRAVEL [7] —_—_>_0 E:ILTB] X 3 [OHARDPANf0} U REE[T] _..... '
O lsanb 5} e CTIARTFCiAL[o)_— —— CISANDSTONE [0] P, ENSIVE [2]
|:| EJ 'BEDROCK[S] . {Score natural substrates; ignore CIRIP/IRAP {01 } ODERATE {-1]. Maxfmum
NUMBER OF BEST TYPES; J814 or inore [7] sludge from point-sources) [ LACUSTURINE [0] & CIINORMAL (9]
3 or lass [0] CI:SHALE [-1] CJiNONE [1]
Comments RIS ‘ ClcoAL FRNES { _3] o))

Indicate presence 0 fo 3: 0-Absent; 1-Very small amounts or if more common of marginal
2] /MSTREAMCOVERq 2p-Moderate amounts, but not of I:%,ghest quality or in small amounts of highest AMOUNT

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, la Check ONE (Qr 2 & averags)
diamater log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pool It-:)‘(TEMSIVE >75% [i1]
—L__TUNDEREUT BANKS T1] - —D)PODLE> 705m 12] {OXBOWS, BACKWATERS 1] [T MODERATE 25-75% [7]

| _/OVERHANGING VEGETATION[1] __{ ROOTWADS[1] __Q AQUATIC MACROPHYTES [1] ,ZTSPARSE 5-<25% [3]

b e

{ 'SHALLOWS (IN SLOWWATER) [1] _ { BOULDERS[1] _ /. 'LOGS ORWOODY DEBRIS [1] “[J:NEARLY ABSENT <5% [1]
T2 IROOTMATS [1]. e Cover :
C‘ammenfs Maximuzrg t
8] CHANNEL MORPHOL OG ¥ Check ONE in each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABI‘LITY
1 THIGH 14] O BXCEUWENT] [0 NONETS] Jz” HIGH [3]
{I'MODERATE [3] [ 'GOOD [5] O |RECOVERED [4) MODERATE {2}

ILOW [2] _ETFAR [3] _EYRECOVERING [3] O tow [y
CINoNE 1] 0 POOR [1] | I,.BF.‘EFE'T OR NO RECOVERY [1] ° Channel|
comments Ma)amum

4] BANK EROSION AND RIPARLAN ZONE Check ONE in each category for £4CH BAMK(Or 2 per bank & average)

Rive dght loaking downstream —~ RIPARIAN WIDTH FLOOD PLAIN QUALITY
I BruEROsioN &1 B wioe:s st a1 b Biorest swanp i3] u g—con CONSERVATION TILLAGE [1]
}h INGNE7LNTLE {3] [] [JMODERATE 10-50m[3] I C1'SHRUB OR OLD FIELD [2] URBAN OR INDUSTRIAL [0]
() C;MODERATE [2] [, LI NARROW 5-10m [2] 1 [J'RESIDENTIAL, PARK, NEW FIELD [1] El 3 MINING / CONSTRUCTION [0].
O [TiHEAVY / SEVERE.[1] 'VERY NARROW < 5m {1]. OJ O] FENCED PASTURE [1] ndicate predominent fand use(s)
O'D0iNONE 0] 1 CJ OPEN PASTURE, ROWCROP [0 past 1067

. m riparian.  gyparianfl( )J(
connnents Maximum .
10
/

5] POOL / GLIDE AND RIFFLE /RUN CUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Checlk ONE (ONLYT) Check ONE (Or 2 & average) . Check ALL thet apply - || ArEmary Contact
0> 1m [6] [JFOOL WIDTH> RIFFLEWIDTH [2] ' LI/GRRENTIAL [-1] EISLOW 1] Secondary Comach|
£1.0.7<1m [4] /ulpool.mom =RIFFLEWIDDTH[1] [liVERY FAST[1] LJINTERSTITIAL [-1] | (creie one and comment on back |
{Z'G.A-ﬂo 7mi2] [CJPOOL WIDTH <RIFFLEWIDTH [0] CJ{FAST [1} CIINTERMITTENT [-2] -
0.2.<0.4m [1] /lZﬂ MODERATE {1] [JEDDIES [1) Pao//
Dm 0.2m [0] ‘Indicate for reach - pools and riffles. l
Commeris Ma’dm"m ]
Indicate for functional riffles; Best areas must be large enough to support a ulation
of riifﬂe-obligate species: Check ONE (Or 3t averagg) P e LINO RIFFLE [metric=0)
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE /f RUN EMBEDDEDNESS
[1/BEST AREAE >10em [2] [IMAXIMUM 502m [2] [ISTABLE (e.g., Cobbie, Bouider) [2] ONONE 2]
,E*BESTAREAS 5-40em 1] /DHAxmum < 50cm [17 [],MOD. STABLE (e.g., Large Gravel) [1] /lz‘Low 1]
'BEST AREAS < 5cm 0 UNSTABLE (e.g., Fine Gravel, Sand) [0] /ZMODERATE o1 f?//%’
[metric=0] CYEXTENSIVE (1] ,, .
Comment's <

O GRADIENT (355" ) CIVERY LGN L0154 %PooL:( 1) %GLIDE: e
(0-05t min_CIHIGH - VERY HiGH (1041 %RUN: (_ J%RIFFLE(___

EPA 4520 - 06/16/06
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- Qualitative Habitat Evaluation Index e
- y ° 6q e
m and Use Assessment Field Sheet OHE{ ‘_S_‘COf = \ -
Stream & Location: JT 15771, L@ L 2AUsE A Liicare Ln M _ o Lare T b2
TRBos Scorers Full Name & Affitation: MAS ->mMBT
Fner Coce D] A ____STORETS_ _____ Lo 21, 77512 BE. (6L g
Check O ¥Two substrate TYPE BOXES,
T IG QUALITY
e OL RIFF - e S et
O O BORISLABSTHO] o o [ CYHARDBAR () | e o - CICMESTONE ] CUHEAVY 12]
[ ] /BOULDER 5] afw o Y — 1Y gur ADMODERATE []. Substare
[ [A'coBBLE 8] £_ > __ ODOmuckz CIWETLANDS 0] CINORMAL {0] ‘
AOGRAVEL[] A _w QOOswrR] X . CIHARDPANI} CIFREEM _____. |
0100 lsanp (8] — ¥ [ CIARTIFICIAL [0] 1 SANDSTONE [0] P TUEXTENSIVE (2
CICI BEDROCK[S] {(Score natural substrates; jgnore LIRIPRAP] & % [CIMODERATE [], pyoe
NUMBER OF BEST TYPES; &4 or more [2] sludge from point-sources) géLACUSTURINE {O]'E OSDENORMAL o] 20

Indicate presence O to 3: @-Absent; 1-Very small amounts or if more common of marginal :
2] WSTR[AMCQVEunaﬁty; -Moderate amounts, but not of thest quality or in small amounts of highest AMOUNT _
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, la Check ONE (Qr 2 & average)
- digmeter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools.  [J{EXTENSIVE >75% [11]
ﬂ;uunmc_ur BANKS 4] . O poorLss voem 2] L OXBOWS, BACKWATERS 1] [T'MODERATE 25-75% [7]
|__/OVERHANGING VEGETATION[1] _& %ROOTWADS (1  _{_ AQUATIC MACROPHYTES [1] © [T:SPARSE 5-<25% [3]
—L'SHALLOWS (IN SLOWWATER)[1] _| BOULDERS[]  _j . 'LOGS ORWOODY DEBRIS [1}~ [T:NEARLY ABSENT <5% [1]

__| ROOTMATS [1] Cover " )
-Comments Mﬂxlmuzna l

8] CHAMNVEL MORPHOL OG ¥ Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
CiHiGH (4] - O] EXCELLENT[/] [0 iNONE 8] [ HIGH [3]
[J:MODERATE [3] [ ‘GOOD [5] [0 |RECOVERED {4] MODERATE {2}
JAiLow [2] - JAFAR (3] /E'ikecovemus [31 0O ow[1) .
C1NONE [1] O iPOOR [1] [0 RECENT OR NO RECOVERY [1] - crameff” Y -
Comments e .
4] BANK EROSION AND RIPAFRAN ZONE Check ONE in each category for £4C Z4/XK(Or 2 per bank & average)
River right Jooking downatream RIPARIAN WIDTH FLOOD PLAIN QUALITY
5 ByEROSION. 1 By st 1 01 B oResT, Sviaiie 5 O B conservatioN TiiLAGE ] -
INONE7LNTLE [3] [] [JMODERATE 10-50m [3] [J CJ'SHRUB OR OLD FIELD [2] I2A URBAN OR INDUSTRIAL [0]
O] K1 MODERATE {2] [0 [ANARROW 5-10m [2] O [J'RESIDENTIAL, PARK, NEW FIELD [1] 3 {3 MINING f CONSTRUCTION [0]
(3 [T HEAVY / SEVERE[1] 1 (J'VERY NARROW < 5m {1} [J LJ.FENCED PASTURE [1] ,,,d,-ca,&fmam;,,am tand use(s)

/1 CINONE [0] " [0 [JOPEN PASTURE, ROWCROP [0]  past 100m riparian.  gyparitan ‘
Comment's _ : Maximum
10 8

S) POOL / GLIDE AND RIFFLE/RUN QUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY | Recreation Potential
Check ONE (ONLYY) _Check ONE (Or2&average) . CheckALL thatapply || Promary Coniact
O 1m [6] [JPOOLWIDTH> RIFFLEWIDTH (2] CIiTORRENTIAL [-1] KJ'SLOW [1] \| Seconasry Contsc.
p7<im@4] _EIPOOLWIDTH=RIFFLEWDTH[1] CIVERYFAST[1] LJUNTERSTITIAL [1] | circie one anc comment on back)
10.4-<0.7m {2) [POOL WIDTH <RIFFLEWIDTH [0] [LliFAST [1] CIUNTERMITTENT [2] — = ———
C102-<04m 1) JAMODERATE [1] LTEDDIES 1] - Pools] "
OJi< 0.2m[0] ‘Indicate for reach - pools and niffes. Current
Comments Mﬂ"’""g’g !
Indicate for functional riffles; Best areas must be large enough to support a ulation ’
of riifﬂe-obligate species: Check ONE (Org& averagg). = pop CINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMEEDDEDNESS
[O/BEETAREAS 5106m [2] [IMAXIMUM S 5t (2] JASTABLE (o.g., Cobbie, Bouider) [2] [CINONE 2]
JAIBEST AREAS 5-10cm [1] E!MA}IMUM < 50cm [1} [AMOD. STABLE (e.g., Large Grave) [1] _Blown
[1I8EST AREAS < 5¢cm CJ/UNSTABLE (e.g., Fine Gravel, Sand) [0] MODERATE [0] #/7% ,
: _ Imetric=0] e T CIEXTENSIVE [-1},, .
comment's T Maimum
6 gﬁﬁiﬂéfg ( Aﬁ; Eﬁ ftmi) Eg:%ﬁbv ARl %POOL: %GLIDE: Gractien @
(O-@2 m) LIHIGH- VERY HIGH [104] %RUN: (___)%RIFFLE: Maximi? N )
06/16/06
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R Qualitative Habitat Evaluation Index _ '
m and Use Assessment Field Sheet QHE] Score: |

Stream & Location: 7.4 Wilitua Cideh Ot (estod Be R 2215, Date: 3 15] 24

Pmdp3 Scorers Full Name & Afiiliation: MAS - > MBTL
Rrver ook DL =937 -__ _STORET#. _ ____ Laltong 4o 00829 183.12297 O temen]

Check O ¥Two substrate TYPE BOXES;
S TR I
QUALITY
YFES pooL RIFF > POOL RIFFLE . D1V VAL

OO BORTSLABST. S~ [ CYWARDEARfay "~ LIUMESTONED] CIHEAW T
[ /BOULDER [8] X OOpewmusfs ___ ____ HETLLS[1] SILT ‘MODERATE [-1], Substrate
0@ coBBLE [8] % ¥ O OMucK (2] 'WETLANDS {0] CINORMAL [0] '
gU!GRAVELm ..~ _poOosupg CIHARDPANTO] . .. .. CIEREE[IL... l L

[ lsAND (s} o ODARTIFICIAL[D] T [J'SANDSTONE [0] ‘gp% Oexcensveiz L '
OO BEDROCK 5] {Score natural substrates; ignore CIRIPRAP [0] Yy, JAMODERATE []. 1o
NUMBER OF BEST TYPES; DW or more [2] sludge from point-sources) Eﬁﬁ:ﬁ?’“ [0} E!NORM- [0 20

i3 or le: i - . INONE [1]

2] stﬁgAMCOV[plndlcate resence 0 to 3: 0-Absent; 1-Very small amounts or if more commbon of marginal AMOUNT
. . - t ¥ v
quality; 2-Moderate amounts, but not of highest quaitty or in small amounts of highest Gheck ONE (Or 2 & average)

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, la iyt Sl Rl A
diameter log that is stable, well developed rootwad In deep / fast water, or $ep. well-defined, functional paols.  [J;EXTENSIVE >75% [11]

— 'UNDERCUTBANKS 1] ~ . —L_pooLs> o [2] OXBOWS, BACKWATERS [1] /E*;MODE'RATE 25.75% [7]
__!_IOVERHANGING VEGETATION [1] _ 2~ ROOTWADS [1] O __ :AQUATIC MACROPHYTES [1] “ []:SPARSE 5-<25% [3]
—._'SHALLOWS (IN SLOW WATER) [1] __~ 'BOULDERS[1] _/ . !LOGS ORWOODYDEBRIS[1] [J Q!!EARL._Y ABSENT <5% [1] .

J_IBQQTMT.S [ ) Cover
~commenl's Maximum “
20

3] CHAMVEL MORPHOL OG ¥ Check ONE in each category (Or 2 & average)

SINUOSITY  DEVELOPMENT CHANNELIZATION STABILITY .
LI HIGH [4] CHEXCELLENTT/] [ NONETG] ' B RIGH 3]
JAMODERATE [3] [0 'GooD [5] [1;RECOVERED {4] [0 MODERATE {2]
AiLow [z 2T FAIR [3] ,D" RECOVERING (3] 0O Low 1]
CJNONE [1] O PooR [1] []RECENT OR NO RECOVERY [1]  ~ chameff 7
Commeris ' Maximbgg
4] BANK EROSION AND RIBARIAN ZONE Check ONE in each category for £4¢// B4A/K(Or 2 per bank & average)
River right Jooking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
b BraioN L1 B Wb > 50 4 &1 BzoresT, swanp 13 11 B consErvaTION TILLAGE 1]
INONE7LTLE [3] [J [{MODERATE 10-50m {3] LI [J'SHRUB OR OLD FIELD [2] "URBAN OR INDUSTRIAL [0]

] C1MODERATE [2] )z [C1iNARROW 5-10m [2] O [J'RESIDENTIAL, PARK, NEW FIELD [1] L1 [I MINING / CONSTRUCTION (0]
O [I{HEAVY | SEVERE [1)/T] et {ar? SacY. Sam

LCJ:VERY NARROW < 5m [1). OJ (] FENCED PASTURE [1] Indicate prodominant iand uss(s)

. O DONoNe(0] [0 [T oPEN PASTURE, ROWCROP[0]  past 100m riparien.  Rppariarffl , {
Commernt's Maximum
10 %

5) POOL / GLIDE AND RIFFLE/RUN CUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY]) ~_,_Check ONE (Or2& average) . Check ALL that apply - || Pmery contact
C1p.7<1m [4] EI;POOLWIDTH =RIFFLEWIDTH[1] L[JiVERY FAST[1] LCIINTERSTITIAL[11] || (circie one and comment on back)
,Efgﬁﬂo-'lm [2 C1.POOL WIDTH < RIFFLEWIDTH [0] LliFAST [1] CHINTERMITTENT (-2} =
[3/02-<0.4m 1] AAMODERATE [1]  CIEDDIES 1} Pool/, '
Oi<0.2m [0] Indlicate for reach - pools and riles. - Corrent l
Commaenis Ma"’"'",’g
Indicate for functional riffles; Best areas must be large enough to support a ulatlo
of r‘ifﬂo-obllgate species: Check ONE (Or g& avemgg). P pop CINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE /f RUN EMBEDDEDNESS
'BESTAREAS 510cm {21 [IMAXIMUM 3 50¢m [2] ,z“;s‘i'kﬁi;é"(é.i.. Cobbie, Bouider) [2] ONONET2]
[1BEST AREAS §-10cm {1] ﬂ‘[ugumum < 50cm [1] []MOD. STABLE (e.g., Large Gravel) [1]

SLFCowW 1]
[IBEST AREAS < 5cm [CJUNSTABLE (e.g., Fine Gravel, Sand) [0] [IMODERATE [0] /7% '
) _ Imetric=0] e DIEXTENSVE (41, ") .
Comments S My

§ GRAGIENT 2 7 ) CIVERS OO O 154 %pooL:( ' ) %GLIDE: Gracten (—
( (.. Lo\ mA) _LIHIGH - VERY HIGH [10-6] %RUN: (___J%RIFFLE: MaximE )

EPA4520 06/16/08
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v

JAiLow 2} AFAR (3]

» - ' ../-‘A 3 - N ,-\ i
® 3 - Qualitative Habitat Evaluation Index OHE .52:"0/‘6’,‘\

kll 4 and Use Assessment Field Sheet = =

Stream & Location: Ro\d Miliken Dileh Dol Robsts £ oM |89, Dare: 71151 24

EMpoz. _ Scorers Full Narme & Afitiation: [V A -> MBT
fover Code Q- I3~ __STORET#______ G340 00 . 00277 B3I6RIT_ Tipin

Check CAZ ¥Two substrate TYPE BOXES;
U Sagzgfﬁigsgmate % or nuotes:ver'yog;Tp;'al Erle;em : Gﬁ?eck ONE (Or 2 & averags)
TYPES ORI QUALITY
YFES pooL RIFFLE  POO SIS B ik

OO BIOR/SLABS 10} __: [0 CJHARDBAN {41 _LL RIFFLE COiLMESTONE 11] OHEAVY T4
OO BOULDER[] _ X _ O ODEWRMus[E __ ___ EATHLsS[1] sy IMODERATE [-1]. Sutstrare
& |coBBLE 18] X X [0 OmucK 2} CIWETLANDS {0] NORMAL {0] )

[ \GRAVEL [7] —x_ X _ [0O0Oset[ 2. ____ [IHARDPAN[O}] CIFREE[ _ l
101 [sAND (6] % O CIARTIFICIAL 0] CISANDSTONE [0] * 50, KTENSIVE {2
NUMBER OF BEST TYPES: Eli4 or more (2] sludge from point-sources) [JLACUSTURINE [O}E %D’;NORMAL 0] 20
Comments [J:3 or less [0] CISHALE [1] CIiNONE [1]

‘ [ICOAL FINES (2]
émwz}a’ncss CauSeJ by Ot’f"‘kt MJ‘ 3(‘({’ )

2] NSTREAM COVE A Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal AMOUNT
: quality; 2P-Moderate amounts, but not of highest quality or in small amounts of highest Check ONE (Or 2 & average)

quality; 3-Highest quality in moderate or greater amounts {(e.g., very large boulders in deep or fast water, la

L. i diameter log that is stable, well developed roatwad in deep et water, or deep, well-defined, functional pools.  []/EXTENSIVE >75% [11]

2= UNDERCUTBANKSF] . —Q ipoOLSS 70em [2] —Q- OXBOWS, BACKWATERS 1] [7'MODERATE 25-75% [7]
| __/OVERHANGING VEGETATION[1] __/ ROOTWADS[1] _ Q. AQUATIC MACROPHYTES [1) [];SPARSE 5-<25% [3]
—L__'SHALLOWS (IN SLOWWATER) [1] _/ BOULDERS[1]  _/ LOGS ORWOODY DEBRIS[1] [1/NEARLY ABSENT <5%[1] .

1 ROOTMATS [1] Cover [ l
-Commenis ' Mmmuznc;

3] CHANMNEL MORPHOL OG VY Check ONE in each category (Or 2 & average)

SINUOSITY  DEVELOPMENT CHANNELIZATION STABILITY
OHiGH 4] O EXCELLENTT/] [ :NONET8 - RiGH [3]
O0:MODERATE [3] [ '600OD [5] [ |RECOVERED (4] [0 MODERATE {2J

‘ /E’I‘Recovemus (31 O Low[) Y
[J:NONE [1] O 'POOR 1] [1'RECENT OR NO RECOVERY [1] Crameff” " =
Comments - Mﬂx’""g"o \\

4] BANK EROSION ANL RIPARIAN ZONF Check ONE in each category for £4CH BANK(Or 2 per bank & average)

River dght focking downstresm - RIPARIAN WIDTH FLOOD PLAIN QUALITY
iy EROSION 5| E]lwnm; 50m [4] u| 5}0&531’. SWAMP [3] 1 B conSERVATIONTILLAGE {1
INONETUTTLE{3] [J CJMODERATE 1050m 3] [J [J'SHRUB OR OLD FIELD [2] JELET URBAN OR INDUSTRIAL [0]
] CJ:MODERATE {2] [ CJiNARROW 5-10m [2] O [T RESIDENTIAL, PARK, NEW FIELD [1] L1 L] MINING / CONSTRUCTION [0]
O CHHEAVY / SEVERE [1] [] CJVERY NARROW < 5m [1] OJ CJ FENCED PASTURE [1] Indicate predominant and use(s)
&1 EANONE [0] [ CI'oPEN PASTURE, ROWCROP[0]  pest 100n

. m riparian.  Rypanian
Connents Maximum 6 ;
10 %

5] POOCL / GLIDE AND RIFFLE/RUN OUALITY ———

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLYY) _Check ONE(Or2&average) . __ CheckALL thgtapply || PAmary Conlact {
C10.7<1m [4] D{POOLWIDTH=RIFFLE WIDTH[1] CIVERY FAST[1] LCIINTERSTITIAL [1] /|| (circic one and conment on back)

'0.4-<0.7m [2] [1,POOL WIDTH < RIFFLEWIDTH [0] LliFAST [1] CHINTERMITTENT [-2] - =
C10.2<04m 1] HiMoDERATE (1] [IEDDIESIT) Pool /N
Oi<0.2m [0} Indlicats 1o reach - pools and riffes. " Current l ’

Comments Mﬂx""",'g W
Indicate for functional riffles; Best areas must be large enough to support a ulatlo
of riiﬁle-obllgate species: Check ONE (Or g& averagg). P pop [CINO RIFFLE [metric=0)
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
'BESTAREAS S 10cm 2] [IMAXIMUMS 50em [2] g{gﬂﬁiﬁ'@.&" ‘Cobbie, Bouider) 2] CINONE2)
[JiBESTAREAS 5-10cm [1] JAMAXIMUM < 50cm {13 {3 MOD. STABLE (e.g., Large Gravel) [1] {Low 1] \
[1/BEST AREAS < 5¢m . 'UNSTABLE (e.g., Fine Gravel, Sand){0] 'MODERATE [0]° /~/7%¢
3 _ [metric=0] =S " e CIEXTENSIVE (1),
comments e S Mﬂx"""’g :

6 GROALEAT i 7wty CINERYCON LIS %PooL:( ) %GLIDE: Gracten (‘
b 5 o —
DRAINAGE AREA | ; %RUN: ( )%RIFFLE: b

( (.03 mp) L[1HIGH-VERY HIGH [10-6] 1
EPA4520 - o - 06/16/06
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P8 e Qualitative Habitat Evaluation Index , I ovva
_.__and Use Assessment Field Sheet 72/ 5core

Sroam & Location Ropect < il kin Dikh 02t 0\kea RIS Aot 020 dater 3 (5124
B LMD Scorers Ful Name & Afiiation: MAS - MBI
Rver Code: (2. - Q38 - _ _STORET#_ _ _ _ __ L&bans 71 .91983 183. 0884 T
Check O ¥Two substrate TYPE BOXES;
N e B e e N i
QUALITY
o POOL RIFFLE "POOLRIFFLE _ . >~ . _ il

[0 BLORISLABSTI6)_____ [0 OHARDPAN {4 _____ F_ CILMESTONE 1] HEAVY T2)

[IBOULDER[S] _ » < _ [1CJDETRIUS[] ___ ____ JATHLS[H] sur IMODERATE (], Sussore
(m] E"iCOBBLE 161 < _-<__ ODOmMuckK CJWETLANDS {0] LCINORMAL f0]
011 |GRAVEL [7] = X O0swr — . OHarDPAN[]  IF REE[1]_ __._.. l
oo ISAND 16] O CJARTIFICIAL [0] [J'SANDSTONE [0] ‘g»oso IEXTENSIVE [-2]:
O [0 BEDROCK [5] {Score natural substrates; ignore JARIPIRAP [0] . DEIIODERATE N ptaximum
NUMBER OF BEST TYPES: 3i4 or more 2 sludge from point-sources) D:L:ICUSTURlNE [O]E %%NORMAL [0] 20

‘% Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more commen of marginal
7 /NSTREAMCQVE/Pquamy; 2P-Moderate amounts, but not of Iﬁ;;hest quallty or In smafl amounts of highest AMOUNT
Check ONE (Or 2 & averags)

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or faet water, {a e Tl et o LA
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional peols.  []IEXTENSIVE >75% {11]

—O UNDERCUTBANKSTI] ~ = . & POOLSS 70em [2] —= 1OXBOWS, BACKWATERS [1] ;ZE)HODE'RATE 25.75% [7]
. —|_IOVERHANGING VEGETATION[1] __@ ROOTWADS[1] ~_Q_'AQUATIC MACROPHYTES [1] '[] SPARSE 5.<25% [3]
|__'SHALLOWS (IN SLOW WATER) [1] _ 3 1BOULDERS [1] O. LOGS OR WOODY DEBRIS [1] [J:NEARLY ABSENT <5%[1]

e,
— —

_O [ROOTMATS [1] Cover { ]
-commenis Mmmuzfg

3] CHAMNVEL MORPHOL OG'Y Check ONE in each categery (Or 2 & avemgé)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
OWiGH 4] O] EXCELLENT[f] [ ;NONET6] P HIGH 3]
IA'MODERATE (3] [J 'GOOD [5] [] {RECOVERED {4] [0 MODERATE [2]
CiLow [2] ETFAIR [3] RECOVERING [3] 0O Low 1)

OlNoNern  TlPooR (1] 1 /RECENT OR NO RECOVERY [1] Cranmel (=3
Commeni's Mﬁﬂmuz'z \/]/

4] BANK EROSIONAND RIPARIAN ZONE Check ONE In each category for £4CH BANK(Or 2 per bank & average)
River ight locking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
EROSION (5 B wie> 5o & Bronest, swaip i) 01 B GoNSERVATION THLLAGE (i
g £ INONE7 LITTLE 3] [ PI'MODERATE 1050m [3] L] C1'SHRUB OR OLD FIELD {2] 0 I URBAN OR INDUSTRIAL [0]
[J:MODERATE [2] L1NARROW 5-10m [2] E gnssmsmw.. PARK, NEW FIELD [1] [0 {1 MINING / CONSTRUCTION [0]
O OJHEAVY / SEVERE [1] [ [1:'VERY NARROW < Sm [1] 'FENCED PASTURE [1) ;,,d;cat&f,m,-nam tand use(s)

O CJ:NONE [0] [J [J'oPEN PASTURE, ROWCROP [0]  past 100m riparian.  gparian '
Comments Maximum r\ )
10 §

5). POOL / GLIDE AND RIFFLE /RN CUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential

Check ONE (ONLY?) _Check ONE (Or2& average) . CheckALL thatapply || Premary Contact
CX>1m [6] CJ/POOL WIDTH> RIFFLEWIDTH [2] [IiTORRENTIAL [-1] JASLOW [1] Secondary Contac
CJi0.7-<1m {4} ,Z{POOL WIDTH=RIFFLE WDTH 1] JiVERY FAST[1] LCHINTERSTITIAL [1] || icircie one and comment on back] |
J04-<0.7m{2] [0.;POOL WIDTH < RIFFLEWIDTH [0] J/FAST (1} CIINTERMITTENT 2] - — = —

ATV2<04m [1] [AMODERATE [1] [CIEDDIES[1] Pool /PN
O:< 0.2m [0] Indfcate for reach - pools and riffles. Current ‘

Commerni’s Maxfmug

Indicate for functional riffles; Best areas must be large enough to sqpport a populatio CINO RIFFLE metsic=0]

of riffle-obligate species: Check ONE (Or 2 & average).
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
ESTAREAS > 10cm [2] [IMAXIMUM50Sm [2) PISTABLE (9., Cobble, Boulder) 2] ZINONE 2]
/BESTAREAS 5-10cm [1] JZMAXIMUM < 50cm [1} [IMOD. STABLE {a.g., Large Gravel) [1] Orow [1]
[J:BEST AREAS < 5cm [CJ/UNSTABLE (e.g., Fine Gravel, Sand) [0] [CJMODERATE [0] /7%
4 _ [metric=0] Tt e ST OEXTENSIVE (], 2/
Comments e —— Mﬂxfmu'g

6] GRALIENT ( 200 tumi) []VERYLOW - LOW [24] %pooL:( ! ) %GLIDE: ity |\
[]:MODERATE [6-10 o J
DRAINAGE AREA ; ] %RUN: ( )%RIFFLE: Maximilh N

{ 2.Q m@ L[1HIGH- VERY HIGH [10-6] 1
EPA4520 _ - ) 06/16/06
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i Qualitative Habitat Evaluation Index e
< ! (BED
m and Use Assessment Field Sheet _ ?HE/ Score. . «
Swream & Location: Evans fun DSt S0t0 Painde 4. € M __o. Dote: 71 13 24
SCCoL Scafarsﬁu//ﬁlame&/l/ﬂa//av { owpm Runkitv , MRT
River Cook. 02 =739 - _ _STORET#. _ _ ___ &gaons39.99 46 183. 2741 TN
Ch k OM YTwo substrate TYPE BOXES;,
E OR QUALITY
POOL RIFF POOL ol
EIEI’ﬁEﬁRTsLEBS”HGT LR CHARDEAR (] O T o iwiEsTORE OHEAW 2]
% 'BOULDER [8] O ODETRITUS [3] O'miLs (1] suT BjMODERATE [, Substare
0] /COBBLE 18] 5:/_ 0O OMucK 2] CIWETLANDS {0] 'NORMAL [0] %
1 'GRAVEL [7] O OsiT 2 7 DCMARDPAN[O] FEREE[] %2
D O |sanp {6] — 0 CTARTIFICIAL 0] [J'SANDSTONE [0 4?9050 TIEXTENSIVE [-2]:
[0 01 BEDROCK [5] {Score natural substrates; ignore. LIRIPIRAP [0] N E}AODERATE 1 padmom
NUMBER OF BEST TYPEs Eﬁ or more [2] sludge from paini-sources) e CH] INORMAL [0] 20
Comments 03:3 or tess [0} El‘gg:tEFk:tlzs 8 CIiNONE [1)

S 0[/[,47 Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
2) WSTREAMC uality; 2-Moderate amounts, but not of IWghest quality or in small arhounts of highest AMOUNT

quality; 3-Highest quality in moderate or greater amounts (e.g., very large bouldsrs in deep or fast water, Ia Check ONE (Or 2 & average)
clmmeter “log that is stable, well do_aveloped rootwad in deep / fast water, or deep, well-defined, functional poo []1 =NSIVE >75% {i1]
| _UNDERCUT BANKS [1] POOLS> Toem [2] O OKBOWS, BACKWATERS[1]  [] MODERATE 25-75% [7]
_| OVERHANGING VEGETATION {1] 0O rootwaps[1] _| __AQUATIC MACROPHYTES[1] [ {SPARSE 5-<25% [3]
| SHALLOWS (IN SLOW WATER)[1] _ 2 _ BOULDERS [1] |_'LOGS OR WOODY DEBRIS [1] []:NEARLY ABSENT <5%[1] .
|__IROOTMATS [1] oo T e Ccover
-Comments ) Maximum !
20 |k
31 CHANMVEL AMOREPHOL OV Check ONE in each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION TABILITY
OHiGH 14} [ /EXCELLENT [7] : NONET8] ‘ HIGH 3]
'MODERATE [3] [Z/GDOD 5] E{RECOVERED 4] [0 MODERATE {2}
ILOW [2] [ FAIR [3] ' RECOVERING (3} 0O Low1)

ONONE[ — CIPOORM  CIIRECENTORNORECOVERVIY Crarms
Comments Ma)amum

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £4C7 BANK(Or 2 per bank & average)

River right Joaking dmsm RIPARIAN WIDTH FLOOD PLAIN QUALITY
LlZf E( EROSION El WIDE > 50m 4] lj_'l EI FOREST, SWAMP [3] I‘l_'l 15 CONSERVATION TilLAGE [1]
INONE/ LITTLE {3} IMODERATE 10-50m [3] asnnua OR OLD FIELD {2] [0 CF URBAN OR INDUSTRIAL [0]
£ CIMODERATE {2] NARROW 5-10m [2] [ B RESIDENTIAL, PARK, NEW FIELD [1] O] T3 MINING / CONSTRUGTION [0]
O CJHEAVY / SEVERE [1] 'VERY NARROW < 5m {1] [J ] FENCED PASTURE [1} indicate predominant land use(s)
O O;NONE [0] O C1'oPEN PASTURE, ROWCROP[0]  past mJ:Jn riparian.  Rpparian
Commernts Maxlmz%
5] POCL / GLIDE AND RIFFLE /S RUN OUALITY — —
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY [Recreation Potentlal|
Check ONE (ONLY1) Check ONE (Or 2 & average) _____CheckALL thaf'apply - |\ Prmary Contact
0> 1m [6] POOL'WIDTHS RIFFLEWIDTH [2] [J/TORRENTIAL [1] ['SLOW 1] Seconadary Contac|!
ao 7<1m [4] D’FOOL WIDTH =RIFFLE WIDTH[1] CLVERY FAST [1] I:Iflmksnm [1] | chrcte one and comment on back)
10.4<0.7m [2) () POOL WIDTH < RIFFLE WIDTH [0] ngs-r 1] CIINTERMITTENT [-2)°
[0'0.2<0.4m [1]

; IMODERATE [1] EI—Enmes S[1] Wil
O<02m[0] ‘Indicate for reach - pools and riffles. ~ |
Comyments Maximum

----------------------------------------------------------------------------------------------------------------------------

Indicate for functional riffles; Best areas must be large enough to support a population [INO RIFFLE (metric=0]

of riffle-obligate species: Check ONE (Or.2 & average).
RIFFLE DEPTH RUN DEPTH IFFLE / RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS
JBEST AREAS >10cm [2] AXIMUM >50cm (2] [MSTABLE (e.g., Cobbie, Bouider) (3] gﬁé"n’é‘fij
{BEST AREAS 510cm 1] [FMAXIMUM < 50cm [1] [JMOD. STABLE (e.g., Large Gravel) [1] 'LOW [1]
O/BEST AREAs[ sfr'l'é -0 Dfuusmsus (e.g., Fine Gravei Sand) [0] [JMODERATE [0] /?We (
comments CIEMENSVER) Mﬂxmum

6] GRADIENT| 250 i) [1IVERY LOW - LOW [24] %PooL:( ¢ ) %GLIDE: .
D [1:MODERATE {6-10, —.
RASAGE A | s %RUN: %RIFFLE Ma"""""’

{ |- 2Amr LIHIGH- VERY HIGH [10-6]

EPA4520 ~06116/06
1 O

20= C.0O\Y = 250
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i Qualitative Habitat Evaluation Index A .
m and Use Assessment Field Sheet CHEI Score.

S#eam&Lacaf/on Kl o qu') @ H) an YR M0 QL. Dale: 7] 25l 1y
RO Scorers Full Name & Ariation, forb/ A _Binklea, snd
River Coce (7« |97~ ___STORET#______ Liiona:39 . 90955 182.995/1 P
Check QM ¥Two substrate TYPE BOXES;

1] 505577\347’[ stimate % or not:asum'y :}efpe ent Check ONE (Or 2 & average)

BEST TYPES POOL RIFFLE OTHER TYPES pooL RIFFLE ORIGIN QUALITY
oo 'EC’ISR TSLABE TG O OHARDPAN {4 |:| JESTONE [3) OUEAVYYTH'
0 D '‘BOULDER [9] \E 1 ODETRITUS [3] V TILLS [1] ST 'MODERATE [1). Subsiate
10 coBBLE [5] E,El MUCK [2] Z EInWE'rLAMDs fo] EI:NORMAL {o]
0 O \6RAVEL [7] ‘ A ST [2] I CIHARDPANTO} El FREE[1] ..
O [ SAND (5] ~/__ O CIARTIFICIAL [0] [C]:SANDSTONE [0] T i [
O 'BEDROCK[5] . (Score natural substrates; jgnore. LIRIPIRAP [0] 4' ODERATE [-1}. ys0imum
NUMBER OF BEST TYPES: ,4 or more [2] Sludge from pomt-sources) g '.LACUSTURINE [0} ﬁ asléhNORMAL o] 20
Comments D33 orlaes ] e NONE [1]

VevYy 5,144 ST

lndlcate ence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
2] WSTREAMCOVER 'f-Moderate amounts, but not of IWghest quatity or in smafl amounts of highest AMOUNT
quality; 3-Highest quallty in moderate or greater amoumts (.g., very large boulders in deep or fast water, Iarf Check ONE (Or 2 & average)
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional OIExH ENSIVE >75% {11]

—\ 'UNDERCUTBANKS 1] ~ -0 _POOLS> 70 [2] {OXBOWS, BACKWATERS 11y Ez*MODERATE 25-75% [7]
. | _OVERHANGING VEGETATION {1] ¥ _ROOTWADS [1] 'AQUATIC MACROPHYTES [1]  []SPARSE 5-<25% [3]
—L_'SHALLOWS (IN SLOW WATER) [1] ~|_BOULDERS[1] _3 _!LOGS ORWOODY DEBRIS [1] [T:NEARLY ABSENT <5%[1]

| _|IROOTMATS [1] B ‘
-Commenis Maximum '

204

81 CHAMVEL MORPHOL OG' Y Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
CiHIGH [4] O BXCELLENTH] O INONE 6] O HiGH [3]
%MODERATE 81 [O'cooD [5] [0 jRECOVERED {4] MODERATE (2]
ILOW [2] %@mn 131 RECOVERING (3] LOW {1)
C1iNONE  [1] POOR [1] []'RECENT OR NO RECOVERY [1] Chennel] 3
Comments Maxim:gg
4] BANK EROSION AND RILARIAN ZONE Check ONE in each category for £4CH BAMK(Or 2 per bank & average)
River right Jooking downatraam RIPARIAN WIDTH FLOOD PLAIN QUALITY
& EROSION [ fwioessompe [ EIFOREST. SWAMP [3] 01 B CONSERVATION TILLAGE [
B,QMWEI UTTLE (3] [ CIMODERATE 10-50m [3] IZIJ:Ifsl-nzus OR OLD FIELD [2] O [ URBAN OR INDUSTRIAL [0]
MODERATE [2] 1 CINARROW 5-10m [2] [ RESIDENTIAL, PARK, NEW FIELD [1] [ £1 MINING / CONSTRUGTION [0]
O CIHEAVY / SEVERE[1] [] CJVERY NARROW < 5m [1]: O L] FENCED PASTURE [1] Indicate predominant land use(s) ,
(mim} :NONE [0] oo OPEN PASTURE, ROWCROP[0]  past 10JJm fiparian.  fyparin %
Cormmernts Meximum 5.2
5). POOCL / GLIDE AND KIFFEE / ROV CUALITY - ———

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY || Recreation Potentlal
Check ONE (ONLYT) Check ONE (Or 2 & average) . Check ALL thetapply - Frimary comlizct |
O>1m [6] 'POOL'WIDTH> RIFFLEWIDTH[2] I/7TORRENTIAL[-1] BA'SLOW [1] ‘ Secondary Contact
O;0.7<1m [4} D‘Poox.vwnm RIFFLEWIDTH[1] [CJiVERY FAST[1] LJINTERSTITIAL [-1] {Ltctrete one snd comment n back) l

M 0.4-<0.7m 2] OpooL WIDTH <RIFFLEWIDTH [0] OliFasT [1} CHLINTERMITTENT [-2] -
[3'0.2-<0.4m [1] OimopERATE[1] CIEDDIES[1] Pool/| y
Cl<o0.2m]o] ‘Indicate for reach - pools and nfffes. * Curent, l
Comments Maﬂmu;’z’
Indicate for functional riffies; Best areas must be large enough to support a population _ "~
of r‘ifﬂe-obllgate species: Check ONE {Or g& averagg) CINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
D‘EES'?AREAS $10em 2] El AXIMUM > 50¢m [2] (1 STABLE (e.g., Cobble, Boulder) [2] ONONE T2}
AREAS 5-10cm [1] MAXIMUM < S0cm [1] ggon STABLE (e.9., Large Gravel} [1} CJow [1)
|BEST AREAS < Scm {UNSTABLE (e.g., Fine Gravel, Sand) [0] ?%DERATE UK /?/”76’
Imetric=0] T T EXTENSIVE [1) .
Comments Max 'm"m
) GRAGENT (.76 wmy CINROEOM EpMESH] G MY Gracten
D p DERA -
A e min CIIGH-VERY HiGH (1041 %RUN: %RIFFLE(___ ) “‘”""’”’"

EPA4520 06/16/06
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- Qualitative Habitat Evaluation Index A Ao )
m and Use Assessment Field Sheet HE! 5 e 5-
Sf‘mf"ﬂa«faﬂm K ion Run @ _Moutn yo 54010 river M 905, Dare 7] 251 2 4

£O | Scorers Full Name & Afiiialion: (o rioin RinKIE
e Coce Q7 - T STORET o 43420039 90233 B3.00092 ' e

Check OM ¥Tw TYPE BOXES; o
1 Susg;—f’ziEsel:ate %Lor no‘:esgwb:trlyao:;pﬁ Erl‘;siT%PEs T I(::eck ONE (Or 2 & average)
T QUALITY
POOLR

=[af rsumsmr LRIFFLE o Owardean o POPLRIFFLE imesToREDY ofiEa
101 /BOULDER [9] COpETRITUS[3] _ v &ATLLS[1) spt O HODERATE [, Substrare
D El /{COBBLE [8] g O.OMucK 2] D WETLANDS {0] El NORMAL [0]

] \GRAVEL [7] B CISILT [2] E OHARDPANID] [IF CIEREE[) . l

|smn 6] 7 [ CIARTIFICIAL [0] [J'SANDSTONE [0} ,gDDEo ENSIVE [-2]'
EI [J'BEDROCK[5] {Score natural substrates; ignore CIRIPIRAP fo] %, EI}MODERATE [-11. Max,,,,um
NUMBER OF BEST TYPES: B4 or more [2] Sludge from point-sources) E LACUSTURINE [0] SsJiNORMAL [0]
Comments [3i3.or Jess 10} DES?'S anlés B CINONE 1]

VERY Silty Saniy
indicate resencs 0 to 3; 0-Absent; 1-Very small amourts or if more common of marginal
2] WS]P[AMCUVEPquamy -Moderate amounts, but not of l%hest quality or in small amounts of highest AMOUNT
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or faet water, la Check ONE (Or 2 & averags)
di imeter log that is stable, well developed rootwad in deep / fast water, or igep. well-definéd, functional pools.  [J! TENSIVE >75% {i1]

—= UNDERCUT BANKS 1] ~ POOLS > 70cm [2] {OXBOWS, BACKWATERS {11 'MODERATE 25-75% [7]
:‘Q__ IOVERHANGING VEGETATION [1] ?/ lnoorwms 1 O_ AQUATIC MACROPHYTES [1] [I ISPARSE 5<25% [3]
'SHALLOWS (iN SLOW WATER) [1] _| sBOULDERS Mm 5 'LOGS OR WOODY DEBRIS [1] [J:NEARLY ABSENT <5% [1] |

__2 'ROOTMATS M Cover
-Comments : M""’""’m 'I

3] CHANNEL MORPHOL OG ¥ Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT  CHANNELIZATION STABILITY
iHiGH 4] O EXCELLENT[7] [0 NONETS) O HiGH [3]
g)AODERATE 31 [O'cooD [5] [J {RECOVERED [4] [0 MODERATE {2]

0

W [2] T FAIR (3] [0 ;RECOVERING [3] BLow (1]
NONE [1] POOR (1] Z{BEQFET ORNORECOVERY [1]. Charmel
Comments Maxlmum

4] BANK EROS/ON AND RIFPARIAN ZONE Check ONE in each category for £4CH BAMK(Or 2 per bank & average)

River right'jocking downatraam RIPARIAN WIDTH FLOOD PLAIN QUALITY
[;__I j§ [EROSioH gﬁr- IE 5070 t4] 0 ErforesT, sviaw 51 |‘_'| 5 eioNSERVATION HLLAGE [
INONE 7 LIYTLE 3] MODERATE 10-50m [3] CJ'sHRUB OR OLD FIELD [2] URBAN OR INDUSTRIAL [0]
[1,0MODERATE [2] O CJ;NARROW 5-10m [2] [J RESIDENTIAL, PARK, NEW FIELD [1] El L1 MINING f CONSTRUCTION [0]
M’EfHEAVYISEVERE 111 O OO'VERY NARROW < 5m [1]. [ L] FENCED PASTURE {1} indicate predominant land use(s)
O CJ:NONE [0} mnj OPEN PASTURE, ROWCROP[0]  past £ 106m riesrtan.  Ryparian
Comment's !l.4‘aximu1né17
5) POOL / GLIDE AND RIFFLE ZRUN OUALITY ’ ———
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY || Recreation Potential
Check ONE (ONLY?) Check ONE (Or 2 & average) . Check ALL thg¥apply - || ArAmary Contact
8'? tin [6] EIPOOL WIDTH> RIFFLEWIDTH[2) [ TORRENTIAL[1] 1 SLOW 1] Secondsry Comaci
0.7<1m [4] ‘POOLWIDTH RIFFLEWIDTH[1] DOivery FasT(1] LCIINTERSTITIALI4] | (dcle one and comment an back) |
[ 04<0.7m [ CJ/POOL WIDTH<RIFFLEWIDTH 0] LJ{FAST 1 CHINTERMITTENT -2 —
[0/0.2-<0.4m [1) . D'MODERATE 1] CIEppies () Pm//
D<0.2m 0] ‘Indicate for reach - pools and riffes. ll
Comments Ma’dm“m
Indicate for functional riffles; Best areas must be large enough to support a ulation
of riiﬁle-obligate species: Check ONE (Or g& avsragg) i CINO RIFFLE [metric=0)
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[C1BEST AREAS > 10cm [2) m{ﬁmmum >50cm [2) (] STABLE (e.g., Cobbie, Boulder) [2] ONONE 2]
0O; AREAS 5-10cm [1] E'IMAXJMUM < 50cm [1) CI;MOD. STABLE {e.g., Large Gravel) [1] CILow [1]
'BEST AREAS < 5cm TUNSTABLE (e.g., Fine Gravel, Sand) [0] CIMODERATE [0] /7% ‘
e ' EXTENSIVE 1), a
ommEnts _Mast (“‘1 £o0\ ¢ yun , it alVi£F[2 Présence 8
6] GRADIENT (). s tmi) [IVERY LOW - LOW [24] %POOL: %GLIDE:
DRAINAGE AREA [ MODERATE [6-10] .
(244 _mn [IHIGH - VERY HIGH [10-6] %RUN: (___)%RIFFLE:
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Appendix D-1. Primary Headwater Aquatic Life Use information for the ColsDOSD23 Study area in 2024.

Site ID RM Year River Location:

RMDO02 1.50 2024 (02937) Roberts Millikin Ditch Subwatershed (Sci Off Roberts Road

HHEI Info: HHEI Score: 77.0 Substrate:  27.0 Pool:  20.0 Bankfull  30.0 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 1.03 Riffle: Ripar: Cover: PHW Class:WWH
FISH Info: IBI Score: 34 Species: 5.0Sensitive Sp.. 0.0 % Pioneer: 97.46 Headwater Sp. 0.00
MACRO Info: ICI Score: QUAL EPT: 3 Coldwater Taxa.: 0 Intols: Sens. 0 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
BARBO03 2.70 2024 (02932) Barbee Ditch (Tributary To Scioto River Wilson Road

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 0.90 Riffle: Ripar: Cover: PHW Class:PHW?2
FISH Info: Bl Score: 34 Species: 2.0Sensitive Sp.. 0.0 % Pioneer: 100.0 Headwater Sp. 0.00
MACRO Info: ICI Score: QUAL EPT: 3 Coldwater Taxa.: 0 Intols: Sens. 0 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
TRBO03 2.20 2024 (02266) Trabue Run (Tributary to Barbee Ditch @ Dst Dividend Drive

HHEI Info: HHEI Score: 74.0 Substrate:  29.0 Pool:  20.0 Bankfull 25.0 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 0.63 Riffle: Ripar: Cover: PHW Class:WWH
FISH Info: IBI Score: 34 Species: 5.0Sensitive Sp.. 0.0 % Pioneer: 85.83 Headwater Sp. 0.00
MACRO Info: ICI Score: QUAL EPT: 6 Coldwater Taxa.: 0 Intols: Sens. 1 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
TRBO02 1.05 2024 (02266) Trabue Run (Tributary to Barbee Ditch @ Trabue Rd

HHEI Info: HHEI Score: | 79.0 @ Substrate:  29.0 Pool: 20.0 Bankfull 30.0 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 2.60 Riffle: Ripar: Cover: PHW Class:WWH
FISH Info: IBI Score: 34 Species: 6.0Sensitive Sp.. 0.0 % Pioneer: 72.54 Headwater Sp. 1.00
MACRO Info: ICI Score: QUAL EPT: 8 Coldwater Taxa.: 0 Intols: Sens. 3 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
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Appendix D1. Primary Headwater Aquatic Life Use information for the ColsDOSD23 Study area in 2024.

Site ID RM Year River Location:
TRBO1 0.13 2024 (02266) Trabue Run (Tributary to Barbee Ditch @ Hague Ave

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 3.00 Riffle: Ripar: Cover: PHW Class:WWH

FISH Info: IBI Score: 34 Species: 11.0Sensitive Sp.. 2.0 % Pioneer: 54.55 Headwater Sp. 1.00

MACRO Info: ICI Score: QUAL EPT: 7 Coldwater Taxa.: 0 Intols: Sens. 5 Toler: V. Tol.
Salamanders: Adults: Larvae: Alternate Site ID:
TRBO05 0.85 2024 (02934) Unnamed Tributary to Trabue Run @RM 1.2 Wilson Road (ust. Gold Course)

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 0.82 Riffle: Ripar: Cover: PHW Class:PHW?2
FISH Info: IBI Score: 34 Species: 5.0Sensitive Sp.. 0.0 % Pioneer: 62.68 Headwater Sp. 0.00
MACRO Info: ICI Score: QUAL EPT: 6 Coldwater Taxa.: 0 Intols: Sens. 1 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
TRBO4 0.22 2024 (02933) Unnamed Tributary to Trabue Run @RM 2.7 Behind Westbelt historic Ohio EPA site

HHEI Info: HHEI Score: | 77.0 @ Substrate:  27.0  Pool: 30.0 Bankfull 20.0 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: 54.0 Substrate: 9.5 Pool: 5.0 MaxZ.: 40-70cm Channel 11.0 Flow: Flowing
Drainage _ _
Size: 0.22 Riffle: 4.5 Ripar: 4.0 Cover: 12.0 PHW Class:PHW?2

FISH Info: Bl Score: 34 Species: 3.0Sensitive Sp.. 0.0 % Pioneer: 90.32 Headwater Sp. 0.00

MACRO Info: ICI Score: QUAL EPT: 5 Coldwater Taxa.: 0 Intols: Sens. 1 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
BARBO4 0.43 2024 (02935) Unnamed Tributary to Barbee Ditch @ RM 1 Wilson Road

HHEI Info: HHEI Score: | 89.0  Substrate:  34.0  Pool: 30.0 Bankfull 250 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: 58.5 Substrate: 17,5  Pool: 4.0 Max Z.:|JJS0MOIGH Channel 11.0  Flow: [Flowing
Drainage _ _
Size: 0.95 Riffle: 4.0 Ripar: 3.0 Cover: 15.0 PHW Class:PHW?2
FISH Info: IBI Score: 34 Species: 4.0Sensitive Sp.. 0.0 % Pioneer: 71.70 Headwater Sp. 0.00
MACRO Info: ICI Score: QUAL EPT: 0O Coldwater Taxa.: 0 Intols: Sens. 0 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
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Appendix D1. Primary Headwater Aquatic Life Use information for the ColsDOSD23 Study area in 2024.

Site ID RM Year River Location:
DRY02 2.61 2024 (02095) Dry Run (Scioto R. @134.43) Drive off of Hague Ave

HHEI Info: HHEI Score: | 89.0  Substrate:  29.0  Pool: 30.0 Bankfull 30.0 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 0.75 Riffle: Ripar: Cover: PHW Class:WWH

FISH Info: IBI Score: 34 Species: 5.0Sensitive Sp.. 0.0 % Pioneer: 84.42 Headwater Sp. 2.00

MACRO Info: ICI Score: QUAL EPT: 8 Coldwater Taxa.: 2 Intols: Sens. 2 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
DRY09 2.45 2024 (02930) Unnamed Tributary to Dry Run@RM 1.61 Site of Old USGS Gauge, Back of Parking Lot

HHEI Info: HHEI Score: | 83.0  Substrate:  23.0  Pool: 30.0 Bankfull 30.0 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 1.28 Riffle: Ripar: Cover: PHW Class:PHW?2
FISH Info: Bl Score: 34 Species: 2.0Sensitive Sp.. 0.0 % Pioneer: 100.0 Headwater Sp. 0.00
MACRO Info: ICI Score: QUAL EPT: 3 Coldwater Taxa.: 0 Intols: Sens. 0 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
DRY04 0.14 2024 (02930) Unnamed Tributary to Dry Run@RM 1.61 Valley View Drive

HHEI Info: HHEI Score: | 83.0  Substrate:  23.0  Pool: 30.0 Bankfull 30.0 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 3.43 Riffle: Ripar: Cover: PHW Class:WWH
FISH Info: IBI Score: 34 Species: 6.0Sensitive Sp.. 0.0 % Pioneer: 76.11 Headwater Sp. 2.00
MACRO Info: ICI Score: QUAL EPT: 6  Coldwater Taxa.: 0 Intols: Sens. 2 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
DRYO7 1.74 2024 (02931) Unnamed Tributary to Dry Run @ RM 2.61 Phillipi Road

HHEI Info: HHEI Score: ~ 68.0  Substrate:  23.0  Pool: 20.0 Bankfull 250 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: 56.5 Substrate: 16.5 Pool: 5.0 MaxZ.:

Drainage _ _

Size: 1.37 Riffle: 2.5 Ripar: 3.0 Cover: 14.0

FISH Info: IBI Score: 34 Species: 5.0Sensitive Sp.. 0.0 % Pioneer: 75.36 Headwater Sp. 0.00
MACRO Info: ICI Score: QUAL EPT: 5 Coldwater Taxa.: 0 Intols: Sens. 2 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
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Appendix D1. Primary Headwater Aquatic Life Use information for the ColsDOSD23 Study area in 2024.

Site ID RM Year River Location:
DRYO06 0.34 2024 (02931) Unnamed Tributary to Dry Run @ RM 2.61 Drive off Fisher Road

HHEI Info: HHEI Score: | 79.0 @ Substrate:  29.0  Pool: 25.0 Bankfull 250 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 2.15 Riffle: Ripar: Cover: PHW Class:WWH
FISH Info: Bl Score: 34 Species: 7.0Sensitive Sp.. 0.0 % Pioneer: 63.66 Headwater Sp. 1.00
MACRO Info: ICI Score: QUAL EPT: 10 Coldwater Taxa.: 0 Intols: Sens. 4 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
SCCO01 0.10 2024 (02939) Evans Run (Scioto R. @136.97) Scioto Point Dr.

QHEI Info: QHEI Score: 67.5 Substrate: 18.5 Pool: 7.0 MaxZ.: 40-70cm Channel 13.5 Flow: Flowing
Drainage _ _
Size: 1.39 Riffle: 50 Ripar: 55 Cover: 14.0 PHW Class:PHW?2
FISH Info: IBI Score: 34 Species: 7.0Sensitive Sp.. 0.0 % Pioneer: 84.29 Headwater Sp. 0.00
MACRO Info: ICI Score: QUAL EPT: 0O Coldwater Taxa.: 0 Intols: Sens. 0 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
KRO02 0.80 2024 (02197) Kian Run (Scioto R. @126.5) High Street

HHEI Info: HHEI Score: 67.0 Substrate:  17.0 Pool:  20.0 Bankfull  30.0 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: Substrate: Pool: Max Z.: Channel Flow:
Drainage _ _
Size: 1.36 Riffle: Ripar: Cover: PHW Class:MWH_C
FISH Info: Bl Score: 34 Species: 4.0Sensitive Sp.. 0.0 % Pioneer: 99.45 Headwater Sp. 1.00
MACRO Info: ICI Score: QUAL EPT: 2 Coldwater Taxa.: 0 Intols: Sens. 0 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
KRO1 0.05 2024 (02197) Kian Run (Scioto R. @126.5) Access from Scioto

HHEI Info: HHEI Score: = 73.0 = Substrate:  23.0  Pool: 20.0 Bankfull 30.0 Channel:Recovered Flow: Flowing

QHEI Info: QHEI Score: 49.0 Substrate: 7.0 Pool: 7.0 MaxZ.:[ 70-100 cm Channel 4.5 Flow: Flowing
Drainage _ _
Size: 9.44 Riffle: 0.0 Ripar: 5.5 Cover: 15.0 PHW Class:MWH_C
FISH Info: Bl Score: 34 Species: 8.0Sensitive Sp.. 2.0 % Pioneer: 81.42 Headwater Sp. 0.00
MACRO Info: ICI Score: QUAL EPT: 0O Coldwater Taxa.: 0 Intols: Sens. 0 Toler: V. Tol
Salamanders: Adults: Larvae: Alternate Site ID:
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ﬁhio Headwater Habitat Evaluation Index Field Form
o et HHEI Score (sum of metrics 14243) -

STE NAMEAOCATON | )~ Rk

sme NuMBER DRV (2. RVER BASN RIVER CODE O.2- ! " DRANAGE AREA (m?) _¢). 75
LENGTH OF STREAM REACH (M0 AT 97244 Lono_ﬁ_é'zlﬂ_ RVER MLE 2. (od

oate 7//8/ 2949 scorer A COMMENTS
NOTE: Compiete All items On This Form - Refer to “Headwater Habitat Evaluation Index Field Manual™ for Instructions

cem o epT e A a—

s‘mlaul am mmmns. Um:mmam Dm Mmh\a ﬂmmmm

1. SUBSTRATE (Estimate percent of every type present). Check ONLY tyyp predominant substrate TYPEboxes.
(M 0f32), Add total number ofsignificant subsirate types found (Waxof ) Fial meric score i sum of boxes A & 8 HHEI

TYPE mcan TYPE PERCENT Metric
OO0 SLORSLABS iBpts) - - 00 :strpseg R a2 Points
O] 8OouLDEr (>256mu){16pn] I aof: wmmvoowoeansnml e

CI[] “seoRoCK fépte}. . CIC]  #WE DETRTUS Bpts] * ; g

_,coamz(esazssm)[tzm] [JC !'CLAY orHARDPAN f0p1). S
O aemva.(z-umwml & OO Muckipopts) |, -
OO :SAND (2mm) [Bpte} ¥ OO - ARTFCAL Bpts}”™ 0 00 Ve 08 3

Total of Percenta
Bidr Slabs, Boukdsr, Co Bedmck 596 { IBD A+B

SCORE OF TWO MOST PREDOMIIATE SUBSTRATE TYPES: |7/ TOTAL KUMBER OF SUBSTRATE TYPES:
2. Maximum Pool Depth (Measure the maimum pool depthwithin the 81 meter (200 feef) evaluation reach atthe PoolDapth

time of evaluation. Avaid plunge pools fmmroad culverts or storm wamppn) (Check ONLYone box): Max= 30
0, >30cenimaters[20pta]” — 0] ¢ Scm-106n B6AI Y
M ->225-30cmp30pte) . e 0O i-<5cm-fBpts}’ - 27,
[0 »10-22Scmp2Epte} .. . . [ . NO WATER-OR MOIST. CHANHEL Topts]

COMMENTS fO,hclm mmuupoowsmmm%ﬂl
3. BANK ﬂll.LI\'lDTH(Mu-Mnmemmcof: 4mnl|nmuil) {Check ONLYoneboxk Bankfull
IZ( > 40 matars (> 13) 3o pta]. < CE [l >iem<18mbEa- u'mpm R Width
g r>3oem -4°m(>9'7'-13')mml 0O z10m@¥6pts] Max=30
> ;Sm-sompte'-s-r)mml IEI

comments 0.3 £,7 (.2 AVERAGE BANKFULL WIDTH (metersll6.00]

This information myst a!so be compieted
RIPARIAN ZONE AND FLOODPLAIN QUALITY 4 NOTE: RiverLeft(L)and Right (R) as looking downsireams

FLOODPLAIN QUALITY (MostPredominant per Bank)

[ga {Per Bank) LR LR
[0, wide»tom |2], Mature Forest, Wettand ([0 conservationTiage
[ Moderate 5-10m O immature Foreat, Shrubor Ok Fisdd [J[]  Urban or Industrial
OO0 wNarow<sm O[] Residential, Park, New Fiaid O] o©pen Pasture, Row Crop
OO0 none S [J00 Fenced Pasture O wning or Construction
COMMENTS
FLOW REGIME (At Time of Eveluation} (Check ONLYone box):
Stream Flowing |:] Moist Channel, isolated pools, no flow (intermittent)
D Subsurface flow with isplated pools (interstitial) Ej Dry channel, no water (ephemeral)
COMMENTS ,
SINUOSITY (Number of bends per 81 m (200 ft) of channel) (Check ONLY one box):
None 1.0 20 O 30
05 15 25 O =3
STREAM GRA/ ESTIMATE
[ Flat s 100 8 Flat to Moderate [[] Woderate ¢2 w100 # [[] Woderate to Severe [ Severe i nim &
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onvation Must Also be Compistadk

ADDITIONAL STREAM IN

FORMATION (This

QUEl PERFORMED? [JYes []No QHE! Score
DOWNSTREAM DESIGNATED USE(S)

(If Yes, Attach Completed QRE! form)

Name: Distance fromEvaluated Stream
J CWH Name: Distance fromEvaluated Stream
[J EWH Name: Distance fromEvalusied Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SiTE LOCATION.

USGS Quadrangle Name: NRCS Soil Map Page: _______ NRCS Soi Map Stream Order:_.
County: Township/City:
MISCELLANEOUS . \
Base Flow Conditions? oomy ) Date of last preciptation: 0_7/3‘/24 Quantiy: _~~0.5 !
Photo-documentation Notes:

Elevated Turbidty?(Y/N): N canopy (wopenk 25
Were samples collected for waterchemistry? {YMN). Lab Sample # or D (attach results):

Field Measures.Temp (*C) Dissolved Oxygen (mgf) pH (S.U.) Conductivity {(umhosicm)

is the sampling reach representative ofthe stream (YIN) l__ if not, explain:

Additional comments/description of pofiution impacts:

{Recond 2 mﬁm balow)
Fish Observed? (Y/N) N Species observed (if known);
Frogs or Tadpoles Observed? (YN} Species observed (ifknown).

Salamanders Observed? C{JN)_,M_ Speties observed (if known):

Aguatic Macroinvertebrates Observed? (Y/N) Species observed (ifknown). [ee Z Z S Ag‘ rJ f

Comments Regarding Siology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
lm&dehpmwﬁmksuﬂoﬂwrm of interest for site evaluation and a narrative description of the stream’s jocation
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ﬂhio Headwater Habitat Evaluation Index Field Form
Ot et HHEI! Score (sum of metrics 1+243)

STE NAMEAOCATON [7'b 40 Dy Dru Run a7 RN L.CL /Site of O USGS Goure.

sme numper PRYO]  mver Basn RIVER CODE 42-930 DRANAGE AREA (m?) _1.2%
wenaTH OF STREAM REacH (200 a1 3995625 LN =72,10755 __ aver we 22245

DATE SCORER A , !S COMMENTS
NOTE: Complete All items On This Fonn Refer to “Headwater Habitat Evaluation index Field Manual™ for instru

PR s | & st o1 e o e —— -arEeT—— e e T T

ctions

m CH.MGIEL msc.mous. Dm:mmam ﬂm mfwcmtwno Dmoﬁﬂom

1. SUBSTRATE (Estimate percent of every type present). Check ONLYtwp predominant substrate TYPE boxes.

(Max 0f32). Add total number of signifcantsitrat types found (Wax of ), Fial metic score e um ofbox2s A2 & HHEI
TYee PERCENT - qcﬂ Metric
OLC] SLORSUABS [18pts) 5 I_'_I'D SLY BN Points
[1[] BOULDER (256mm)[16pts) _S O[] ' LeaF paCKWOODY neams Bots) 1
C1C] BEDROCK [16pta) —— OO ™ oeTRIUS Bpta) — Mared0
%}j COBBLE (65-256 mm) [12pte] __[&° [JL] | CLAYOrHARDPAN foptl _

B GRAVEL (2.84mm) 9pts] © 20 [0 -Muck fopta) edeET
- SAND (2mm) [Epts]  ¥T _50 DD ARTFICIAL [3pta}” ' 2 il
Total of Percenia , A+B

Bidr Slabs, Boulder, Cobble, Bedmck - {A (8}
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL HUMBER OF SUBSTRATE TYPES: 3

2 Maximnum Pool Depth (Measure the aumimum pool depthiwithin the 81 meter (200 foef) evaluation reach atthe Pooi Depth

time of evalustion. Avoid plunge poois fromroad culverts or storm water pipes) (Check ONLYone box) ‘ Maxs= 30
% »mmmmx 7 0 : sem- munlﬁml 3 ok

v> 225 - 30 om [0 pla} - ] -<5emﬂ(5ﬂ!l e
O . >1D zzscm[zsm] i N O . NOWA‘I’ERORMO!STCHANNELM]

COMMENTS 2Y MAMHPOOLOEFHI {centimetera
3. BANK FULLMDW(Mummduthemmeofs 4muulunun} lcnackom.vonebox) Bankfult
[ 40 métars (5139 0 gita . = O Si0f:18n e R rp-xsspm e | widtn
0 -»30m- 49m(>8’7’-13')[25ph] 0O s1omE3Pseml ~ T
O

s 5m-3.0m (>4 80 T’)mpu]
—
COMMERTS 4.6 G, 5C AVERAGE BANKFULL WIDTH (meters

This information mustalso be compieted
RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft (L)and Right (R) as looking downstreame

FLOODPLAN QUALTTY (MostPredominant per Bank)

LR {Per Bank) LR LR
OO0 wie>tom O]  wature Forest, wetiand O Conservation THiage
O Moderate 5-10m O[3 immature Forest, Shrub or OK Field " Urban or industrial
Narrow <5m O[3 Resiential, Park, New Fiekd [  oOpen Pasture, Row Crop
OO0 None OO renced Pasture OO0  wining or Construction
COMMENTS
FLOW REGIME (At Tirme of Evaiuetion}) (Check ONLYone box):
Stream Flowing [J Moist Channe, isolated pooks, no fiow (intermittent)
D Subsurface flow with iaplated pools (interstitial) D Dry channei, no water (ephemeral)
COMMENTS
SINUOSITY (Number of bends per 81 m (200 f1) of channel) (Check ONLY one box):
None 1.0 20 O 3o
0.5 15 25 O »3
STREAM GRADIENT ESTIMATE
Flat (05 e100 &y [] Flat to Moderate [ Moderate (2 100 & [[] Moderate to Severe [ severetowim s
Mayy 2020 Renisian Page 1




ADDITIONAL STREAM INFORMATION mhmmmucmh

QHE PERFORMED? EK(H [INo QHEl Score (if Yes, Attach Compieted QHE! form}
DOWNSTREAM DESIGNATED USE(S)
o we Name: [0y Run Distance fromEvalusted Stream
[J CWH Name: / Distance fromEvaluated Stream
O EWH Name: Distance fromEvaluatéd Siream

MAPPING: ATIACH COPIES OF MAPS, {NCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangle Name: NRCS Soll Map Page: __NRCS Soi Map Stream Order.
County: Township/City:

MISCELLAREOUS :
Base Flow Conditions? (Y!N}'_%__ Date oflast precipitation: _ﬂZA 7/2‘{ Quantty:_~- 0.9 ihches

Photo-documentation Notes: U/

Elevated Turbidity2(YMN): N canopyeopem: L0

Were samples. coliected for waterchemistry ?{Y/N): _1__ Lab Sample # or D (attach reauits):

Field Measures:Temp (*C) Dissolved Oxygen (mgll) pH (S5.U.) Conductivity (umhosicm)

15 the sampling reach representative ofthe stream (Y/N) L {f not, explain:

Additional comments/description of poliution impacts: ‘f‘f&S"\ Q“ 'fhlf‘wj‘h ’O(C(’ ’ﬂ\& 5’”’64"‘\

(Rmthlchnuuﬁmsbdw}
Fish Observed? (Y/MN) 1 Species observed (ifknown),

Frogs or Tadpoles Dhserved? (YA k Species observed (it known);

Salamanders Observed? (YM)_____ Species observed (if known):

AquaticMaaohveﬁebratuObserved?(YM) 2 Species observed (ifknown). See. Icr '\‘.ﬁee‘f'

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
Mudeinwmwh&nmksatﬁoﬂurm dirﬁrrestlwsihwaluaﬁmm;lamnzﬁudewﬁpﬁmdhsﬂum‘s focation

i : %nc.e . B —
:‘ ; o@; = g‘si o ?fﬁ%ﬂwﬁe . =, .
\%“l . -?cu;;{%; D_ B _{& o . TS g - J
By e )
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‘ﬂhio Headwater Habitat Evaluation Index Field Form
3 HHE| Score (sum of metrics 1+243)|

Ohis Exvirotwnenial
Pratecvion Apency

sme namenocaton 7rb 1o Jry Kun AValley View Drive

sne numeer PRYOY mver sasw ___ RVER CODE (.7~ 750 DRAWNAGE AREA (m7) %ﬁ/ 3
LENGTH OF STREAM REACH (m_200  1ar 7% 9¢%7 Long =%2.0¢2% ) RIVER MLE 7. 1
DATE 07L( SCORER COMMENTS

NOTE: Complete All tems On This Form - Refer to “Headwater Habitat Evaluation index Fiekd Manual” for nstructions
'STREAM CHANNEL. MODFICATIONS: Dm:mmmcsmm [Jrecoveren B’mm [CJrecent or no Recovery

1. SUBSTRATE (Estimate percent of every type present). Check ONLY twp predominant substrate TYPE boxes.
(Max of32). Addtotal number of significant substrate 'yDes found (Haxof). Fnal mefrc scre s sum ofboxes A& 8 HHEI
TYPE PERCENT PERCENT Metric
CIC] BLOR'SLABS [16pts) 7 D'D SLY [3p4 I Points
oo O 1LEAF PACKWOODY DEBRIS [3pts] [
[J[0 SEDROCK [16pts]. 01 e oERmUS 3pts] o — S;::xs:r:ob
(] COBBLE (65-256 mm)[f2pts] 7 OO  CLAYorHARDPAR [0pt)
%ﬂ GRAVEL (2-64mm) opts] < /G 010] - Muck opts) -
O saND(2mm)[6pts] ¢35 000 arvecaL [3pts) = 23

Total of Percentages of
Bidr Siabs, Boulder, Cobble, Bedrock [5 {A] {B) A+B
SCORE OF TWO MOST PREDOMIMATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES: E

2. Maximum Pool Depth (Memsure the maximuzn pool depthwithin the 61 meter (200 feet) evalustion reach atthe PoolDepth

time of evatuation. Avoid plunge pools from road culverts or storm water pipes) {Check ONLYone box): Max= 30
(], > 30 centimaters [20 pta]’ 0 Scm-10cmi15pts] A
[ »>225-30 cm[0pts) 0 <5cm (Gots]
[0 _»10-225cm[26pts] 0 NO WATER OR MOIST CHANNEL {opts) 30
COMMENTS _] MAXIMUM POOL DEPTH ¢eentunetem)i 72 I
3. BANK FULL WIDTH (Mumredn theavemgeof 3 - 4measuroments) {Check ONLYoneboxk Bankfull
[B/ >4omews(>13')[30pt|] 3 O »>1dm- 15m(>3’3' £ 8°J[15 pts] Width
O >30m-40m(>97-13)[25pts] O =1om&33)5pse] Max=30
O »15m-30m (>4 8 -9 )20 pte)
COMMENTS (|0 (7 95 AVERAGE BANKFULL WIDTH (meters) /:/

This inforrmation mustatso becompleled
RIPARIAN ZONE AND FLOODPLAIN QUALITY 4 NOTE: RiverLeft (L)and Right (R) as looking downstreame

RPARIAN WIDTH ELOODPLAIN QUALTTY (MostPredominant per Bank)
LR (Per Bank} L R LR
O Wide >10m []  Mature Forest, Wetland [O[] Conservation Tiage
DA Moderate 5-10m ] immature Forest, Shrubor O Field [ ][] urban or ndustrial
[0 Narrow<5m [J[] Residential, Park, New Fieid [0 open Pasture, Row Crop
O wone ] Fenced Pasture OO0 #ining or Construction
COMMENTS
FLOW REGIME (At Time of Evaluation) {Check ONLYone box):
Stream Flowing D Moist Channel, isolated pools, no flow (intermittent)
Subsurface flow with isolated poois (interstitiaf) D Dry channel, no water (ephemeral)
COMMENTS

SINUOSITY (Number of bends per 81 m (200 ft) of channel) (Check ONLY one box):
Ef None 190 B 20 O 30
05 B 15 25 J =3
STREAM GRADIENT ESTIMATE
[Béat (05 €100 &} [} Flat to Moderate [ Moderate 12 w100 & [] Moderate to Severe [[] severeinwio &

May 2020 Renvison Page 1



ADINTIONAL STREAM INFORMATION (This Inforrmation Must Also be Compieted)

QHEl PERFORMED? erl o QHEl Score __ ____ (ifYes, Attach Completed QHEI form)
DOWNSTREAM DESIGNATED USE(S)
[B/WWH Name: Dr iV Ruh Distance fromEvaluated Stream
[ CWH Name: i Distance fromEvaiuated Stream
[ EWH Name: Distance fromEvaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIREWATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangle Name: NRCS Soil Map Page: NRCS Soi Map Stream Order:
County: o -’\/(/l/f\ TownshipiCity:

MISCELLANEOUS
Base Fiow Condiions? (Y!N):_L Date oflast precipitation: __©. / 2q/2‘/ Quantity: 7_0.55_LC;\

Photo-documentation Notes: v

ElevatedTurbidty2oyiNy. ____ Canopy (% open) 15
Were samples coliected for water chemistry?(Y/N): Lab Sample ¥ or D (attach results):

Field Measures.Temp (°C) Dissolved Oxygen (mgh} pH (S8.U.) Conductivity (umhos/cm)

is the sampling reach representative ofthe stream {(YMN) _Z__ if not, explain:

Additional comments/description of poliction impacts: _[ 475 of #rash, CSO s /",}’}é".//

BIOLOGICAL OBSERVATIONS
{Record a8l cbsesvations below)
Fish Observed? (YMN) l Species observed (if known); _
Frogs of Tadpoles Observed? (Y/N) .Species ohserved (ifknown); -

Salamanders Obzerved? (YMN) _L Species observed (if known).
Aguatic Macroinvertebrates Observed? (Y/N) ! Speciesobserved (ifknown), Sce. Ll SA e pal ‘

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
lndudehwhﬁhndmirksam!oﬁnrmmms of interest for site evaluation and a narrative description of the stream’s {ocation

thin /,’ng i Aghe)/jacile
RL airtficia( rocks on bankK | ,, s

~

> T~ 1y .
, © 2 oY ) (\/ “oind -
77 b Ll’ \F\) ,: : bar &
[FaP un'\' - - > )\
ritfe Govested - 7 _/



ﬁhio Headwater Habitat Evaluation Index Field Form
e HHEI Score (sum of metrics 142+3) -

sme nawenocaron PRV (77 Trlh 4 /};.:.-_),-__}3;,,\ ad RN z.61
SITE NUMBER ________ RIVER BASN — RIVER CODE O2-93/ DRAMAGE AREA (mp) £46~ /. 3 ‘/
LENGTH OF reacH (m200 _ wat 320056/ Long ~22 V67 RVER MLE 750 70 74/

DATE SCORER A [ S COMMENTS
NOTE: Complete All tems On This Form - Refer to “Headwater Habitat Evaluation Index Field Manual” for Instructions

STREAM CHANNEL  MODIFICATIONS: Dm}mmmm Crecoveren [ recovering [Jrecent orno RECOVERY

1. SUBSTRATE {Estimate percent of every type present). Check ONLY twp predominant substrate TYPE boxes.
(Max 0f32). Add olal number of significant substrate types found (Waxof8). Final mefric score s sum of boxes A& B HHEI
TYPE % TYPE ENT Metric
[JC] BLOR'SLABS [f6pts] OO0 sursen Points
(][] BOULDER (»256mm){t6pts] _ & O ieAr PACKWOODY DEBRIS. [3pts) I
(1] BEDROCK [16pts]. [1[] fNE OETRTUS Bpts] e
OO ¢OBBLE (65-256 mm)[12pts] ___51_ [JO]  CLAYorHARDPAN fpt) "5
(] GRAVEL@&4mm)Mptsl € 20 = [[]  wuck opts) S
(] sawDemmifpts] ¥s 12 [J[] ARTFOAL [3ptal 2y

Total of Percentiages of
Bidr Siabs, Boulder, CO%?le Bedrock _2.3 /15 | (8} A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE nrpes. | TOTALNUMBER OF SUBSTRATE TYPES:

2. Maximum Pool Depth (Measure the maxinzam pool depthwithin the 61 meter {200 feet) evalustion reach at the PoolDepth

m/ time of evaluation. Avoid plunge pools from road culverts orstorm waterppes) {Check ONLYone box): Max =30
> 30 centimeters {20 pta] 0 sem-10cm[$5pts)
0 =>225-30cm[30pts] ] <5cm [6pts] Z7
0O >10-225cm[25pts] [ NO WATER OR MOIST CHANNEL [opts)
COMMENTS 7.5, Y i MAXIMUM POOL DEPTH {centimeters){ 755 |
3. BANK FULL WIDTH (Meuuredn theavemgeof3- 4mon|nmam:) {Check ONLYonehox}k Bankfutt
> 4.0 meters (> 13") 30 pta] 0O >16m-15m{33 -7 &Ni6pta) Width
>»30m-40m (> ¥ T-13)[25pin] O s10mE33)5pis) Max~30
[0 >15m-30m(>46 -9 7")[20pts) k
A £y <3 25
comments 3, 3.0 34 AVERAGE BANKFULL WIDTH (metersf:. 3
This information mustalso be compisied

RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft(L)and Right (R} as looking downsireame
ELOODPLAMN QUALTY (MostPredominant per Bank)

LR {Per Bank) t LR
OO wide>1om O Mature Forest, Wetland 1[0 cConservation THage
Moderate 5-10m immature Foreat, Shrubor Old Field ][]  Urban or industrial
Narrow <5m Residential, Park, New Field OO0 open Pasture, Row Crop
OO0 wone Fenced Pasture O[]  wining or Construction
COMMENTS
FLOW REGIME (At Time of Eveluation} (Check ONLYone box):
Stream Flowing [] Moist Channel, isclated pools, ne fow (intermittent)
[] Subsurface flow with isolated poois (interstitial) D Dry channel, no water (ephemeral)
COMMENTS
SINUOSITY (Number of bendy per 81 m (200 ft) of channel) (Check ONLY one box):
B None 1.0 20 O 3o
0.5 15 25 [ »3
STREAM GRADIENT ESTIMATE
Eﬂ-‘lat (05 £100 f} [} Fiat to Moderate [] Moderate ¢2 w1 & ] Moderate to Severe [ severeqanim w

May 2020 Renisiant Page 1




ADDITIONAL STREAM INFORMATION (This Information Must Also be Compieted

QHEl PERFORMED? Iﬁ‘{a (R e e — (if Yes, Attach Completed QHEI form)
DOWNSTREAM DESIGNATED USE(S)
WWH Name: Jry Run Distance fromEvaiuated Stream
[ CWH Name: Distance fromEvaluated Stream
[] EWH Name: ' Distance fromEvaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangie Name: NRCS Soil Mep Page: ________ NRCS Sol Map StreamOrder:____
County: Township/City:

MISCELLANEOUS
Base Flow Conditions? mu)-_y__ Date oflast preciptation: O 7/4/0H Quantty: >0.02 i1chs
Photo-documentation Notes:

Eievated Turbidity 2(Y/MN): N _ Canopy (Ssopen): ._/ w__._
Were samplez collected for waterchemistry?(YIN): 2 {ab Sample # or D (attach resulis).

Field Measures Temp ("C) Dissolved Oxygen (mafl) pH {S.U.) Conductivity (umhosfem)

1s the sampling reach representative ofthe stream (Y/N) if not, explain:

Additional comments/description of pollution impacts:

BIOLOGICAL OBSERVATIONS
{Recosd a4 cbsesvations below)

Figh Observed? (Y/MN) k Species observed (ifknown); SA:' hey
Frogs or Tadpoles Observed? (Y/N) Z Species observed (ifknown).

Salamanders Observed? (Y/MN)_ / H ___ Species observed (if known);
Aguatic Macroinvertebrates Observed? [YIN), t Species observed (ifknown). Sce IU Sherf

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (T his must be completed)
tmmmmmmmmdmrmmm of interest for site wa}na{ttmmdammhu description of the stream’s focation

4

s/ Y
?@‘P’J

| ‘QG | ,g %gm

’ou)f



ﬂhio Headwater Habitat Evaluation Index Field Form
0 Ersireeasris HHEI! Score (sum of metrics 1+2+3)

STE NAMEAOCATON Jrth for Lry Runm o R 2.61 h
sme numper JRY()C  RVER BASN RVER CODE £10-93/ DRANAGE AREA () —257- 2./5

LENGTH OF REACH (ﬂgﬂ 79.7%698) Lone ~82,0543 RVER MLE _(.2Y

DATE (12 SCORER COMMENTS
NOTE: Complete All ltems On This Form - Refer to “Headwater Habitat Evaluation Index Field Manual” for Instructions

"STREAM CHANNEL MODIFICATIONS: Dm:mmmmﬂnem E’Reowenme Dnzcemoanoa&covm

1. SUBSTRATE (Estimate perceit of every type present). Check ONL Yiwp predominant substrate TYPE boxes.
(Max of32). Addtotal number of significant substrate types found (Max0f8). Final metric score s sumofboxesAss | HHEI
PERCENT

TVPE E\'PE ¥ PERCENT Metric
BLOR SLABS [6pts SLY (350 j,@:

B B BOULDER {rzlss n‘:tn')lm pts] __ & C1C] | LEAF PACKWOODY DEBRIS [3pts] __1 roufits
BEDROCK [16pts]. O[] N OERTUS Beta] ! -

% (] COBBLE (65-256 mm) [12pts] 20 [0  CLAYorHAROPAN f0pt) : 7

(MC] GRAVEL 2-64mm) Ppts] & S0 O[] ek fopts] T _,

00 sawemmigptsl ¢35 [0 [J[J ARTFCAL Bets] 7 20

Tota! of Percentages of
Bidr Siabs, Boulder Cobbie. Bedrock 2.7 (A (8} A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:

2, MaximumPool Depth (Measure the maximum pool depthwithin the 61 meter (200 feet) evaluation reach atthe | pooiDepth

time of evaluation. Avoid plunge poois from road culveris orstorm \sjgter ppu} (Check ONLYQI_'\e bax): Max =30
[0 > 30 centimeters {20 pta] " [0 secm-10cm[15pte)
[0, »225-30cm[30pts} - ] ©<5cm [5pta] : : 5
M' > 10-22.5 cm [25 pts] [[] NO WATER OR MOIST CHANNEL [0pts] 2
COMMENTS 3 mxxigum POOL DEPTH (centimeters) 2
3. BANK FULL WIDTH (Measursdas the averageof3 - 4mouurpmall) (Chqf_:k QM.ane l?oxk Bankfull
[1/ >40meters[>13) [30pta] =~ [0 »>10m-15m{>33 -# 8" 16 pia) Width
EK >30m-40m (> ¥ 7-13)[25ptis] : 0O =10m@&3F)Epts] r o Max=30
0 /> 15m-3.0m {4 & -9 F}{20pts] :
z25
COMMENTS 1 0 3.0 . 7 7 AVERAGE BANKFULL WIDTH (meter:
This information mustatso be completed

RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft(L)and Right (R) as looking downstreams

RPARIAN WIDTH ELOODPLAMN QUALTTY (MostPredominent per Bank)
LR {Per Bank) LR LR
%E] Wids »10m Mature Forest, Wetland [OCJ ConservationTHage
Moderate 5-10m [/ immature Forest, Shrubor Ok Field [ ][]  Urban or industrial
EI Narrow <&m D Residentiai, Park, New Field DD Open Pasture, Row Crop
OO0 None [0 fenced Pasture O wining or Construction
COMMENTS
FLOW REGIME (At Time of Evaluation} (Check ONLYone box):
Stream Flowing D Moist Channel, isolated pools, ne flow (intermittent)
D Subsurface flow with isplated pools (interstitial) |:] Dry channel, no water (ephemeral)
COMMENTS
SINUOSITY (Number ofbends per 81 m (200 ft) of channel) (Check ONLY one box):
None 1.0 20 O 30
45 15 25 1 =3
STREAM GRADIENT ESTIMATE "
Flat (0.5 £100 &y [_—_| Flat to Moderate [[] Moderate 2 win0 & [:| Moderate to Severe D Severe 10 v &

Mary 2020 Rewisiun Page 1



ADDITIONAL STREAM INFORMATION ﬂlﬁslnfonmﬁmlﬁnstAhobeConﬁMk

QRE! PERFORMED? EZK(&G [ONo QHE! Score (if Yes, Attach Completed QHE| form)
IE( wusmm SIGNATED USE(S)
WWH Name: wl Distance fromEvaluated Stream
[J CwH Name d Distance fromEvatuated Stream
[ EWH Name: Distance fromEvaiuated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

UsSGS Quadrangle Name: NRCS Soll Map Page: ________ NRCS Soil Map Stream Order:
County: FV“ an k ):' n Township/City.
MISCELLANEOUS

Base Flow Conditions? (WN)_L Date oflast precipiation: 0 5/ 27/ 24 Quantty: =0, 5 A
Photo-documentation Notes: 1/
Elevated Turbidity 2(YM). M = Canopy (% open). ﬁ _

Were samples collected for waterchemistry? (YIN): z {ah Sample # or D (attach resuits):

Fieli Measures.Temp (°C) ZLE Dissalved Oxygen (mgfl} pH (8.U.) Conductivity (umhosicm)

if not, explain:

is the sampling reach representative ofthe stream [YN)

Additional comments/description of poliution impacts:

(Record a3 obsesvations below)
Fish Observed? (YMN) f Species observed (if known);
Frags or Tadpoles Observed? (YN} Y Species observed (if known). TW(/F g

Salamanders Observed? (YM)__'Y__ Species chserved (ifknown);
Aguatic Macroinvertebrates Observed? (YM) I Species cbserved (ifknown),_S<2 (g\u[ < /la:ﬂl
Comments Regarding Siology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
include important landmarks and other features of interest for site evaluation and a narrative description of the stream’s {ocation

Jawns

g
Loy
v J |
|
|
oy
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ﬂhio Headwater Habitat Evaluation Index Field Form
' HHEI Score (sum of metrics 1+243)

Ohlo Exvirmivnnial
Frevervion Apency

SITE NAMEALOCATION Lol be?, Jidch (77h 4o Sciobs River al PN 135.75

STTE NUMBER MRB_D}WER BASN RIVER CODE 0.-9°Z  DRAMNAGE AREA (mP) .9
LENGTH OF reac (m_200) et 29.92556C  1one _£3.10969 RVER WLE _2

DATE 6 74| scoRrEr A:E COMMENTS

NOTE: Complete All ltems On This Form - Refer to “Headwater Habitat Evaluation Index Field Manual™ for Instructions

STREAM CHANNEL MODIFICATIONS: [ wone/ NaTURAL CHaNNEL [ RECOVERED [JRECOVERING [JRecent or no RECOVERY

1. SUBSTRATE (Estimate percent of every type present). Check ONLY{yyp predominant subsirate TYPE boxes.
(Max 032). Add1otal number of significant substrats types found (Maxof8). Final metric score is sumofboxes Aas | HHEI

TYPE PERCENT TYPE PERCENT Metric

C]C] 5LOR'SLABS [16 pta} O0 surpen = Points

CIC] BOULDER (>256mm) {t6pts] _ 10 100 | LeAF PACKWOODY DEBRIS [3pts] — [

(0[] - BEDROCK [16pte]. C1C] FNe DETRTUS [pts) 5;;'3:
%Ell COBBLE (65-256 mm) [12 pts] % CJ0 CLAYorHARDPAK fopt)
[] GRAVEL(2-84mm) [9pts] = DO « muex [opts}

OO  sawpemmspte) v5 5 OO0 ARTFCAL [Bpts]

Total of Percentages of u
Bidr Slats, Boukder, Cobble, Bedrock _ 49 { {8} A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: Z’ TOTAL NUMBER OF SUBSTRATE TYPES:

2. Maximum Pool Depth (Measure the meximian pool depthwithin the 61 meter (200 feet) evaluation reach atthe Pooi Depth

time of evaluation. Avoid plunge poois fromroad culveris or stormwaterpipes)  (Check ONLYone box): Max=30
%, » 30 centimaters [20 pts) (] S'em- 10 cm [15pta]

»22.5- 30 cm [30 pta] []  «<S5cm [Gpts] 30
[0 »>10-225cm[25pta) [] NO WATER OR MOIST CHANNEL {opts]

COMMENTS MAXIMUM POOL DEPTH (centimeters)f 2 l

3 BANK FULL WIDTH (Moasuredas the averageof 3 - 4moasurements} {Check ONLYone boxk Bankfull

IIT > 4.0 meters (> 13) [30 pta] [l >16m-15m{(>35"- re'lispm Width
0O >30m-40m(>¥7-13)[26pts] [ <1.0m (=3 3)[5pts] Max=30
]

>15m-30m {>4 8 -9 7)[20 pts) @
comments .7, 27 2.6 AVERAGE BANKFULL WIDTH (meten

This inforrmation mustalso becompisied
RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft{L)and Right (R} as looking downstreams

APARIAN WIDTH ELOODPLAIN QUALITY (MostPredominant per Bank)
L R (Per Bank) LR LR

%D Wide »10m O Mature Forest, Wetland [J[0 <ConservationTiage
Moderate 5-10m A" immature Foreat, Shrubor Ol Fied [J[J  Urban or industrial
OO0 nerow<sm 0 . resdentia, Park, New Fieid [ oOpen Pasture, Row Crop

OO0 wone [JO Fenced Pasture O[] Maing or Construction
COMMENTS
FLOW REGIME (At Time of Evaluation} (Check ONLYone box):
Stream Flowing [ Moist Channe, isolated pooks, ne flow (intermittent)
D Subsurface flow with isolated pools (interstitial) D Dry channel, no water (ephemeral)
COMMENTS

SINUOSITY (Number of bends per 81 m (200 ft) of channel) {Check ONLY one box):
B, None 10 B 20 O 30
05 B 15 25 O =3
STREAM GRADIENT ESTIMATE
[ﬁﬂat (05 £100 & [T Fiat to Moderate [T Moderate iz wim 4 [[] Woderate to Severe [[] severeionim e

May 2020 Revimian Page 1



ADDITIONAL STREAM INFORMATION (This Infonnmation Must Also be Compietedf

QHEl PERFORMED? Yes [QNo QHE! Score ___ (If Yes, Attach Completed QHEI form)
DOWNSTREAM DESIGNATED USE(S)
o v Name: Scisto Rlyer Distance fromEvaluated Stream
J CWH Name: Distance fromEvaluated Stream
[0 EWH Name: Distance fromEvaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCARON.

{4SGS Quadrangle Name: NRCS Soil Map Page: NRCS Soil Map Stream Order:

County: Township/City:

MISCELLANEOUS
Base Flow Conditions? (wm-_%; Date oflast precipiation: 0625/24 Quantiy: “TNCA

Fhoto-documentation Notes:

Elevated Turbidity2(Y/N): ,_N__ Canopy (% open): -
Were samples collecied for waterchemistry? (YN {ab Sample # or D (attach resuils):

Field MeasuresTemp (*C) Dissolved Oxygen (mafl) pH (S5.U.) Conductivity (umhosicm)

is the sampling reachrepresentative ofthe stream {YN) if not, explain:

Additional comments/description of potiution impacis:

BEOLOGICAL OBSERVATIONS
{Recosd 2% observations bekw)
Fish Observed? (YAN) _| Species observed (if known);

Frogs or Tadpoles Observed? (Y/N) & Species observed (if knuwn)

Salamanders Observed? (Y/MN) __ﬂL_ Species observed (if known);
Aquatic Macroinveriebrates Observed? (Y/N), Species observed (ifknown); S@e. 6)“4 Sieef
Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
inelgdeimpmhﬁhndmartsandoﬁwr features of interest for site evaluation and a narrative deseﬁp\lm of the stream’s focation




ﬂhio Headwater Habitat Evaluation Index Field Form
ot S HHEI Score {sum of metrics 1+2+3) 4

sme nawenocatoN A2ARROY /Trll 7o Povbee Difch @ PN 187

sme numBer _AARROY RVER BASN RVER CODE ______DRANAGE AREA () R J. 95

uuem OF STREAM REACH (agg%_un 39.9790C LoNG ~ 3. 127 3BT cnrr wie

DATE o C SCORER COMMENTS

B4 0,43

NOTE: Complete All ltems On This Form - Refer to “Headwater Habitat Evaluation Index Field Manual” for tnstructions

STREAI! CHANNEL MODIFICATIONS: Dm:m‘rumcammﬂmvem [recoverive [JrecenT OR NO RECOVERY

1. SUBSTRATE {Estimate percem of every type present). Check ONLY typ predominant substrate TYPE boxes.
(Wax 0f32). Addtotal number of significant substrate types found (Wax 0f8). Final metric score issumofboxes Az | HHEI
TYPE PERCENT TYPE PERCENT Metric
[JC] BLORSLABS [f6pta) OO0 surpsen Points
BOULDER (>256mm)[46pts] _ 2 O] LEAF PACK/WOODY DEBRIS [3pts) _ L), 5
[] ©EDROCK [16pts], —ke CI1[] FNE OETRTUS Bptsl i!u;s’tr"a:
(] COBBLE (65-256 mm)[12pts] %5 [0 CLAYeorHARDPAN fopt) - 0
OO0 GRAVEL (2-84mm) [9pts] & __ /. OO0 : wuck [opts
00 saw(emmsptsl ¥5 _[5  [J[] ARIFOAL Bpts] 34
Tots! of Percenta,
Bidr Slabs, %ouuer "Co%geo Bedrock 22,5 (Al {B) A+B

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 75| TOTALNUMBER OF SUBSTRATE TYPES:

2. MaximumPool Depth (Measure the siaimum pool deptiwitiin the §1 meter (200 feet) evaluation reach atthe | pooi Depth

time of evalusation. Avoid plunge pools fromroad culveris orstorm waterpipes)  (Check ONLYone box). Max= 230
> 30 centimeters [20 pts] 0 sem-10cm [t5pts)
>225- 30 cm [30pts] O <5cm [5pts}

[] »>10-225cm[25pte] [] NO WATER OR MOIST CHANNEL [Opts} 20
COMMENTS MAXIMUM POOL DEPTH (centimeters)$Z5,

3. BANK FULL WIDTH (anredastheavemeofa 4measwemeonts} {Check ONLYonepoxt Bankfull
[] > 4.0 meters (>13) [30pts] [0 »>46m-15m {3 3"-# & )16pte} Width
[d >30m-40m{>9 7-13)[25pts] [0 «10m =3 3)5Epte] Max~30
(] >15m-30m(>45-¢ 7)[20pts}] )

, B | =
COMMENTS 5/ 4 3 AVERAGE BANKFULL WIDTH (metersi|56

This information mustaiso becompleted
RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft (L)and Right (R) as looking downstreams

ELOODPLAM QUALITY (MostPredominant per Bank)

LR {Per Bank} LR LR
O wide>iom OO Mature Forest, Wetland [J[] ConservationTage
O Moderate 5-10m 0 immature Forest, Shrub or Old Field [J[]  urban or induatriat
Namow <5m E{ Residentisl, Park, New Fisid [  open Pasture, Row Crop
O none [0 Fenced Pasture OO g or Construction
COMMENTS
FLOW REGIME (At Time of Evelustion} (Check ONLYone box):
Stream Flowing [(] Moist Channel, isclated pools, ne flow (intermittent)
|:| Subsurface flow with isolated poois (interstitial) [_'_] Dry channel, no water (ephemeral)
COMMENTS
SINUOSITY (Number ofbends per 81 m (200 ) of channel) (Check ONLY one box):
None , 18 2.0 0 30
05 15 25 ] »3

lZI/ STREAM GRADIENT ESTIMATE
Fla

t (05 €100 By []Flat io Moderate ["_'| Moderate ;2 wio0 #) ] Moderate to Severe [] Severe (o xm &

Mary 2020 Renision) Page 1



ADDITIONAL STREAM INFORMATION {This inforrmation Maust Also be Compieted)

QHEl PERFORMED? Eﬁu [ONoc QHEI Score ____ _ (ifYes, Attach Completed QHE| form)
J DESIGNATED USE(S)
WWH Name: Cree, Distance fromEvaluated Stream
O CwH Name: Distance fromEvaluated Stream
[0 EWH Name: Distance fromEvaluated Siream

MAPPING: ATTACH COPIES OF MAPS, {NCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangie Name: NRCS Sofl Map Page: ________ NRCS Sofl Map StreamOrder.___
County: Township/Ciy:

MISCELLANEOUS ,
Base Flow Condtions? (YIN)% Date oflast precipitation: < 7// 6/24 Quantity, 0.0 2 mehes
Photo-documentation Notes: | :

Elevated Turbidiy?(Y/N): N canopyeopeny_ 2
Were samples collecied for waterchemistry? (YiN): f Lab Sample ¥ or D (attach results):
Field Measures:Temp (*C) Dissolved Oxygen (mo/l} pH (S.U.) Conductivity (umhosfem)

is the sampiing reach representative ofthe stream {YMN) _Y__ {f not, explain:

Additional comments/description of potiution impacts:

BIOLOGICAL OBSERVATIONS

{Record a7 obsesvations below)
Fish Observed?(YN) . Species observed (i known);
Frogs or Tadpoles Observed? (YAN)_ N _ Species observed (ifknawn),
Salamandears Observed? (YIN)_M__ Species observed (if known).
Aquatic Macroinvertebrates Observed? ovmy_f__ species observed (rkmown)_sec TC I sheet

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
lmwm&nﬂmsuﬁoﬂurmdmﬂfmm evaluation and a narrative description of the stream’s {ocation

— I . N .
e S N S e >\\5

>7/C/v = » ‘d% \3 B
/ e bordhon

nof X X
c’?‘&“ﬂxw s
T
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ﬂhio Headwater Habitat Evaluation Index Field Form
o i HHE! Score (sum of metrics 1+2+3)

ST naueocaron Trabee. R [Tk 4, Barbee Jiich © RILL#A]

sme NuMBER 7RB(3  RVER BASN RVER CODE OZ- Zlele DRANAGE AREA (P) =BT 0.¢.3
LENGTH OF reacH (m_200 _war H.99094 Lone =83. (2107 RIVER MLE _2. 200

DATE 02 SCORER A;]S COMMENTS
NOTE: Compiete All Hems On This Form - Refer to “Headwater Habitat Evaluation index Field Manual™ for Instructions

"STREAM CHANNEL MODIFICATIONS: Dm;&mmnm [ArecoverinG [JRECENT ORNO RECOVERY

1. SUBSTRATE (Estimate percent of every type present). Check ONL Yiwp predominant substrate TYPE boxes.
(Max 0f32). Add total number of significant substrate types found (Wax of8). Final metric score issumofboxesAss | HHEI
TYPE R PERCENT % . tlpﬂ PEN;ENT Metric
BLDR SLABS [16 LT -

B E BOULDER {52[56 rm]nsuul —Z QOO iear sACKWOODY DEBRS [3pta] _J_E o
C1C]  8EDROCK [16pta], —— OO e oeTRIuS Batel - Max-40.
O[] COBBLE (65-256 mm)[12pta] 25 0O CLAYorHARDPAN f0pt) [0
(J[] GRAVEL(2-64mm)fOpts] < _ 25 OO0 @ wuck jopts] WeE_
[0 sawoemmpBetsl ¥3 (0 [J[] ARTFCAL Bets] 34

Tota! of Perceniages of .
Bidr Siabs, Boulder, Cobbie, Bedrock _ 2.7

{ (] A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:

2. MaximumPoolDepth (Meaure the maimum pool depthwithin the §1 meter (200 feet) evalustion reach atthe | pool Depth

time ofevalustion. Avoid plunge poois from road culveris of storm water pipes)  {Check ONLYone box): Max =30
O > 30 centimsters {20 pta]’ O 5em-idcmitspts]
M >225-30cmpBopts) [] <5cm [Bpts] 30
] >10-225cm[25pts] ‘ (] NO WATER OR MOIST CHANNEL [Opts]
COMMENTS 74} MAXIMUM POOL DEPTH {eenﬁmeten)i 30I
3. BANK ﬂll_.L WiDTH (Megnuredu the average of 3 - 4 measurements) (Chggk QN;Yone _I_)ox: Bankfull
[0 >4ometers(>13)30pte] (] »>10m-15mG¥3"-# 816 pts) Width
@ >30m-40m{>¥7-13)[25pts] : 0O s10m«33)i5pte) Max=30
[]  >15m-30m (>4 8 -9 T"}[20pte) ‘ 2 5
comments 3.0 74 37 AVERAGE BANKFULL WIDTH (meten
This information mustatso be compieted
RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft(L)and Right (R) as looking downstreams
ELOODPLAN QUALITY (MostPredominant per Bank)
LR (Per Bank) LR LR
OO wue>1om O[] wature Forest, Wetiand O[O0 ConservationTilage
OO0 Moderate 5-10m LA  tmmature Forest, Shrubor Okd Fieid [ ][] Urban or industriaf
il Narow<sm OO Residentiat, Park, New Field O] o©pen Pasture, Row Crop
O] None O renced Pasture O[O Wiing or construction
COMMENTS
FLOW REGIME (At Time of Evaluation} (Check ONLYone box):
[Z{ Stream Flowing [] Moist Channe, isolated pools, ne fow (intermittent)
[] subsurface flow with isolated pools (interstitial) [T] Drychennel, no water (ephemeral
COMMENTS
SINUOSITY (Number ofbends per 81 m (200 ft)of channel) (Check ONLY one box):
E None 10 290 O 3o
05 15 25 O] »3
STREAM GRADIENT ESTIMATE )
Mﬂat wsewny, ] Flat to Moderate [[] Moderate ;2 100 ) [] Moderate to Severe [] Severeonm w

Mary 220 Revinien Page 1



QHE! PERFORMED? ([JYes (JNo QHE! Score________ (ifYes, Attach Compieted QHE| form)

DOWNSTREAM DESIGNATED USE(S)

E(WWH Name: Paybee K?Hd’ 1 Distance fromEvaluated Stream
[J CwWH Name: Distance fromEvaluated Stream
[J EWH Name: Distance fromEvaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING YHE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangie Name: NRCS Soil Map Page: NRCS Sot Map Stream Order.
County: TownshiplCity'.

MISCELLAREOYS
Base Flow Condtions? (Y/N). Date ofiest preciptation: _6./24/2 Quantty: 0.5 Inthes
Photo-documentation Notes:

Elevated Turbidity ?(YMN). [ Canopy (% open). _ZD —
Were samples coliected for waterchemistry? (YAN): i Lab Sa_mple # or D (attach resulis):

Field Measures. Temp (*C) Dizsolved Oxygen (mgfi} pH (8.U.) Congductivity (umhosifcm)

1s the sampling reach representative ofthe stream (YIN) _L_ if not, explain:

Additienal comments/description of poliution impacts: _Tragh Poss:“{, mﬁnﬂp pollution

BIOLOGICAL OBSERVATIONS
(Record all obsesvations below)

Fish Observed? (Y/N) N Species ohserved (if known), _
Frogs or Tadpoles Observed? (YIN) ! Species ohserved (if known),

Salamanders Observed? (YM) N Species ohserved (if known),
Aquatic Macroinvertebrates Observed? (Y/N) k Species observed (ifknown). 3&’, @aq/ S}Iﬁﬂf

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
Inciude important landmarks and other features of interest for site evaluation and a narrative descﬁptlm of the stream’s focation

W*‘/Aﬂhk Ve Mﬁﬁé/ MWS“&HO',D(;VH?&IQAM ZW&‘SM

_ \L
fa IRCY
FLow -~ ° per
ANy S
~ ~-.
= = .
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ﬂ hio Headwater Habitat Evaluation Index Field Form
G0 Exvtrasmanct HHEI Score (sum of metrics 1+2+3) . _____ —

STE NAMELOCATION Jrghue Rup [Trih ta Parhee DiHch @ RN [ 39
SWE NUMBER JR/3(02 RIVER BASN RVER CODE (J7 2t { DRAMNAGE AREA (m?) —00 .2.(

LeNGTH OF STREAM Reach (1 200 ar 39.9598( Lone ~§3.100/9 RVER uLe 710 /.95
DATE 07402&4 SCORER AJS COMMENTS

NOTE: Complete All Hems On This Form - Refer to “Headwater Habitat Evaluation Index Field Manual™ for instructions

. STREAM CHANNEL. MODIFICATIONS: Dm:mrumcmmza Orecoveren m/mmms Dnscanoanonzcomv

1. SUBSTRATE (Estimate percent of every type present). Check ONLY {wp predominant substrate TYPE boxes.
(Max 0f32). Add1olal number of significant substrate types found (Max of 8). Final metric score is sumofboxesAss | HHEI
TYPE N PERCENT TYPE PERCENT Metric
O[] s8LORSLABS [16pts] 5 SLT (394 5 . Points
J[] BOULDER (256mm){t6pts] _5___ [1[0  LEAF PACKAWOODY DEBRIS. [3pts] _2.___
(OO ®eeoRockitéptsl. . [J[] PN OETRTUS Bpisl — Max- 40
[J[J <cOBBLE (65-256 mm)[12pts] OO0  CLAYorHARDPAN f0pt]
OO GRAVEL(2-84mm) PBpts] = OO0 wuck fopts) -
CIC]  SAND (2mm) [Gpte} ¥ O] ARTFCAL Bpts] 1 3l
Tata! of Perceniages of
Bidr Siabs, Boulder, Cobbie, Bedrock {A (B) A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE npss:m TOTAL NUMBER OF SUBSTRATE TYPES: / 0
PoolDepth

Maximum Pool Depth (Measure mmpoddepMIw’m the 61 meter {200 feet) evaluation reach at the
: Max =30

2.
time ofevaiuation. Avoid plunge pools framroad curvertsorstorm vygterpp&p} (_Ch_eck ONLYone box):
M > 30 centimeters [20 pta]” [0 'scm-10cm [15pts]
0O >225-30cm[30pte] [] <5cm [ptal 20
O =»10-225cm[25pts] 0 NO WATER OR MOIST CHANNEL fopts]
COMMENTS MAXIMUM POOL DEPTH (oentlmetenii 60 |
3. BANK FULL WIDTH (Mouursdn theavengeol3 -4 measwements} {(Check ONLYoneboxk Bankfull
IZ( > 4.0 meters (> 13 [30pta] 00 »>40m-15m{>33"- rs'xispm Width
00 >30m-40m(97-13}[25pts] O =10m&33)Epte) Max=30
0O >15m-30m{45-9T)20pts]
: 90
coMMENTS 05 .M (1 AVERAGE BANKFULL WIDTH {meten
This information mustatso be compieted

RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft(L)and Right (R) as looking downsireams

FLOQDPLAN QUALTTY (MostPredominant per Bank)

RPARIAN WDTH
LR (Per Bank) LR LR
%D Wide >10m Mature Forest, Wetland [J] ConservationTHage
[E( ‘Moderate 5-10m [[Y tmmature Forest Shrubor OkiFied (][]  uUrban or industrial

OO0 Nerrow<5m [0 Residential, Park, New Fiekl OO open Pasture, Row Crop
OO0 none [J[J renced Pasture [0 wning or Construction

COMMENTS

FLOW REGIME fAt Time of Eveluation} (Check ONLYone box):

Stream Flowing . D Moist Channel, isolated pools, no flow (intermittent)
D Subsurface flow with isolated poois (interstitial} D Dry channel, no water (ephemeral)

COMMENTS

SINUOSITY (Number of bends per 81 m (200 ft) of channel) (Check ONLY one box):

None 1.0 20 Y

0.5 15 25 0O »3
STREAM GRADIENT ESTIMATE

dﬂat {05 £100 &) [[] Flat to Moderate [[] Moderate (2 w100 & [[] Moderate to Severe [ severetonica n

oy 2020 Revision Page 1



QHEl PERFORMED? mes [ONo QHEI Score _______ (ifYes, Attach Completed QHE| form)

DOWNSTREAM DESIGNATED USE(S)

d WWH Name: Puarbee  [DHeA Distance fromEvaluated Stream
O CwWH Name: Distance fromEvaluated Stream
[1 EWH Name: Distance fromEvaiuated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED ARER. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangle Name: NRCS Soil Map Page: NRCS Soil Map Stream Order:

County: Township/City:

MISCELLANEOUS
Base Flow Condtions? mm-__L Date oflast precipiation: _Q/ZQ/Z‘I’ quantty:_=>(0. 5 NCh,

Photo-documentation Notes:

Elevated Turbidity?(Y ). _N__ Canopy (%open):_io__
Were sampies coliected for waterchemistry? (YIN): Y _ ' Lab Sample # or D (attach results):

Field Measures.Temp (*C) Dissoived Oxygen (mafl) pH {S.U.) Conductivity (umhosicm)

is the sampling reach representative ofthe stream (YN} _AL if not, explainid . I’f L{?a < Jn 'P.:U/‘TL c?'F f /[ﬁ,
reach,

Additional comments/description of poliution impacts:

BIOLOGICAL OBSERVATIONS
{Record all obsesvations below)

Figh Observed? (Y/N) ! Species observed (if known);
Frogs or Tadpoles Observed? (Y} Species observed (if known):

Salamanders Obgerved? (YM)
Aquatic Macroinveriebrates Observed? (Y/MN) Y Species observed GfkﬂDWﬂ)M[ _ Sﬁfef
Comments Regarding Biology.

Species oheerved (if known);

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
include important landmarks and other features of interest for site evaluation and a narrative deseriphon of the stream’s focation

%

o N '

/Mwb\x R — Jﬂd_,.‘_/f@'ﬁ’o E( ants
Y A Ne— =TT L Q
W ¢ %‘\ | % 2%,

—

~wap

(S

7o\

|

—
\
A
\
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ﬂhio Headwater Habitat Evaluation Index Field Form
' HHEI Score (sum of metrics 1+243)

Dhiis Eevbraatwerbesiad
Pemveviom Apency

SITE NAMEALOCATION [rabue Pun (Tuh feBarbee V)Tch@ RN .34
sme NuMBeR T30/ RIVER BASN RVER CODE 0.2 -2 & {p DRANAGE AREA (m?) 246 3.0

LENGTH OF STREAM REACH (m.200) At 39.984/( Long —§2.088/5 RVER MLE 0.3

DATE 07/& Zz_lﬁ SCORER A H _ COMMENTS

NOTE: Complete All Hems On This Form - Refer to “Headwater Habitat Evaluation Index Field Manual” for instructions

"STREAM CHANNEL MODIFICATIONS: Dm;mmmmm m/nemveam []Rscmmns [jnscmroauoascmv

1.  SUBSTRATE {Estimate percent of every type present). Check ONL Y {wp predominant substrate TYPE boxes.
(e of32)Adtotal number of signifcantsubatrats types found (ex0f). Final mefric score s sum ofbaxss A 5 HHEI
TYPE PERCENT PERCENT Metric
OO s5LoRSLASS [16pts) D'D " SLT gy 3 Points
[J[] BOULDER (>256mm)[16pta) - 0O D LEAF PACKWOODY DEBRIS B3pts] _[
[1[]  ®eDRocK [16pte] . 1] PN OETRAUS Bpts] " et
CI0] coBBLe @s2s6mmitzpte} L [J[] ' CLAYorHARDPAN 0pg) o
%[j GRAVEL (2-64mm) [9pts] & _ 5 00 : wuck fopts}
O] sawd(emmiEpts] vz _70  [J[] ARTFCAL [3pts] 28
Tota! of Perceniages of 26 .
Bidr Slabs, Bouider, Cobble, Bedrock _ A {8} A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE npss: TOTAL HUMBER OF SUBSTRATE TYPES: 3 I
2. Maximum Pool Depth (Measure the maximum pool depthwithin the §1 meter {200 feet) evaluation reach atthe PoolDepth
time of evaluation. Avoid plunge pools framroad culveris orstormwaterpipes}  {Check ONLY one box): Max =30
IZI/ > 30 centimeters [20 pta] O 35em-10cmit5pte)
[0 =»>225-30cm[B0pts} : [0 <5cm [Spts]
0] >10-225cm[25pta) _ []  NO WATER OR MOIST CHANNEL [opts] 20
COMMENTS MAXIMUM POOL OEPTH (centimeters)] 55 I
3 BANK FULL WIDTH (Meuuredn theavengeof 3 - 4measurements} {Check ONLYoneboxk Bankfult
[ >4.0 meters (> 13) 30pta) [0 >10m-15m (>33 -# &Y15pis) Width
O >30m-40m(>97-13)[25pte) 0O  =t1om(<33)5pts] Max=30
0] >15m:30m (48 -9 7){20pte] :
comments § 2. 0 (. cq AVERAGE BANKFULL WIDTH (meters) 5]
This information mustalso be completed o

RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft (L)and Right (R) as ooking downstreame
ELOODPLAN QUALITY (MostPredominant per Bank)

LR {Per Bank) LR LR
[Zj [J wide>10m @b Mature Forest, Wetland 1[0 Conservation Tiage
{31 woderste 5-10m O immature Forest, Shrubor Ok Fieid ][]  Urban or industrial
O m/ Narrow <5m O] resuential, Park, New Fieid [0  ©pen Pasture, Row Crop
OO nNone [JCJ renced Pasture O]  Mining or Construction

COMMENTS
FLOW REGIME (At Time of Eveluvation} (Check ONLYone box):
Stream Flowing [] Moist Channel, isolated poaols, ne flow (intermittent)

[:I Subsurface flow with isolated pools (interstitial) D Dry channel, no water (ephemeral)

COMMENTS
SINUOSITY (Number of bends.per 81 m (200 ft)of channel) (Check ONLY one box):
None {10 20 0O 3o
05 15 25 ] =3
STREAM GRADIENT ESTIMATE
méat 105 £100 B [[] Fiat to Moderate O Hoderate (2 w100 1y [} Moderate to Severe [ Severepanim &

Mary 2020 Rovision Page 1



ADDITIONAL STREAM INFORMATION (This information Must Also be Compileted):

QHEl PERFORMED? [ Yes [JNo QHEI Score (if Yes, Attach Complsted QHE! form)
DOWNSTREAM DES‘IGNf\TED USE(S)
WWH Rame: Baybee DHch Distance fromEvaluated Stream
O CWH Name: Distance fromEvaluated Stream
[0 EWH Name: Distance fromEvalusted Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangle Name: ___ HRCS Soi Map Page: NRCS Sofl Map StreamOrder:
County: Township/City:

MISCELLANEOUS
Hase Flow Conditions? {YIN)'._‘{__ Date ofiastprecipitation: 0 7/ G/ZL/ Quantity.~0.02 l"l(.Z\

Photo-documentation Notes: \/

Elevated Turbidity 2{Y/N): _L Canopy (% open): _ﬁ____

Were samples collected for water chemistry? (YN } Lab Sample ¥ or D (attach resuls):

Field Measures. Temp (*C) Dissolved Oxygen (mall) pH (S8.U) Conductivity (umhosfem)

is the sampling reach representative ofthe stream (Y/N) L if not, explain:

Additional comments/description of poliution impacts:

BOLOGICAL OBSERVATIONS
{Record a¥l obsesvations below)

Fish Observed?(vm) Y Species observed (if known); Jr‘o/uuu;; Aayter
Frogs of Tadpoles Observed? (Y/MN) N Species cbserved (ifknown).

Saiamanders Observed? (YMLM_ Species observed (if known);

Aguatic Macroinveriebrates Observed? (Y/MN) Species observed (ifknown). Sce [(I

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
include important landmarks and other features of interest for site evaluation and a narrative description of the stream’s focation

T / -
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ﬂhio Headwater Habitat Evaluation Index Field Form -
G Evtraments HHEI| Score (sum of metrics 142+3)
' _ [ hixtorle Okio CVA ‘);#g,
DRAINAGE AREA (m?) ~G:+ 0.0

RIVER MLE C-% O« 24,

A8 h

SME NAMEAOCATION )7 £ 7?45@ Run

sme NumBER JRAOY  River BASN
LENGTH OF STREAM REACH (f1) 200 AT 37.9878%
COMMENTS

RIVER CODE § /- 9 2 Z
Long ~¥3.12704

paTE 07/02, SCORER

NOTE: Complete All Items On This Form - Refer to “Headwater Habitat Evaluation index Field Manual™ for instructions

'STREAM CHANNEL . MODIFICATIONS: Dm;mmmcumm [Jrecoveren ﬁmm '&@Tmmm

1. SUBSTRATE {Estimate percent of every type present). Check ONLY twp predominant substrate TYPE boxes.
{Max 0f32). Add iotal number of significant substrate types found (Max 018). Final metric score is sum ofboxes A& 8 HHEI

TYPE PERCENT TYPE - PERCENT Metric

(][0 8LOR SLABS [i6pts) SLY [3pt] 1 : ; Points

C]C] BOULDER (»256mm)it6pts] _ 5 O[] LEAF PACKWOODY DEBRIS [Bpts]
[ ©EDROCK [16pte], - CI] e oERMUS Bpts] e S;::y::
(0 COBBLE (65-256mm)lt2pte] 20 [0  CLAYorHARDPAN f0pt) )
[ GRAVEL(2-64mm) 9pts] © fﬁ [ ' #ucK [opis)
CIC]  SAMD (2mm) Bptal ¥ O]  aRFoaL Betsl 27
Total of Perceniages of arc ‘ ‘
8idr Slabs, Soulder, Cobble, Bedrock __ 22 (AE (8} E A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: Zl ‘ TOTAL HUMBER OF SUBSTRATE TYPES: 6
2, Maximum Pool Depth (Measure the maimum pool depthwithin the 51 meter (200 foa) evaiuation reach atthe PoolDepth
time of evaluation. Avoid plunge pools framroad culverts or storm water pipes) (Ched: ONLY one box). Max= 30
% > 30 centimeters {20 pta)’ O Scm-40cm[15pte)
>225-30cm[30pts} O <5cm Bpts] 3
[0 =>10-225cm[25pte] (] %O WATER OR MOIST CHANNEL [0pts) 0
COMMENTS {] MAXIMUM POOL DEPTH (centimeters)] 2/

3. BANK fllLL wiDTH (Mog_snredn the average of 3 - 4measivements) (Cheg_:k ONLYone boxk Bankfuit
> 4.0 meters (>13') [30pts] OO »>18m-15m{>33 -4 8" 15pta) Width
>30m-4.0m (> ¥ 7~ 13)[25 pte] O =10mEx23)5Epta] Max=30

O =>1Sm-30m(>48 -9 7)[20pts] :
»
AVERAGE BANKFULL WIDTH (meters)

commenTs 30 29 2.4

Thin information mustalso be compieted
RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft (L)yand Right (R) as looking downstreams
ELOODPLAN QUALTY (MostPredominant per Bank)
LR {Per Bank) LR LR
OO wide>tom O] Mature Forest, Wetland O ConservationThage
[0 woderate 5-10m [JC3]  tmmature Forest, Shrubor 0K Fied I Urban or ndustrial
[ wNarrow <5m Residentia), Park, New Field [0 oOpen Pasture, Row Crop
OO0 wone [J[] Fenced Pasture OO Mining or Construction
COMMENTS :
FLOW REGIME (At Time of Eveivation) {(Check ONLYone box):
Stream Flowing [:j Moist Channel, isolated pools, ne flow (intermittent)
D Subsurface flow with isplated pools (interstitiat) D Dry channel, no water (ephemeral)
COMMENTS
SINDOSITY (Number of bends per 81 m (200 ft) of channel) {Check ONLY one box):
None 1.0 2.0 O 3¢
05 15 25 1 »3
STREAM GRADIENT ESTIMATE
Flat (05 £100 & [} Flat to Moderate [JModerate 1z w10 1 [[] Moderate to Severe [[] Severe o sim

May 2020 Renisivnt Page §



ADDITIONAL STREAM IKFORMATION (This inforration Maust Atso be Compieted)

QHEl PERFORMED? dYel [INo QHE!I Score _ (if Yes, Attach Completed QHEI form)
DOWNSTREAM DESIGNATED USE(S)
i ww Name:_Tro bue Run Distance fromEvaluated Stream
O CWH Name:~ Distance fromEvaluated Stream
O EWH Name: Distance fromEvalusted Siream

MAPPING: ATTACH COPIES OF HAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangle Name: NRCS Sofl Map Page: _______ NRCS Sof Map SireamOrder:____
County: Township/City:

MISCELLANEOUS
Base Flow Condiions? (Y/N), Y Date otiestpreciptation: 5/2‘{_/ 4 Quantty: = < 0.5/nchs
Photo-documentation Notes:

Elevated Turbidity 2{YN): _M_ Canopy (% open). _ﬁ___

Were samples coliecied for waterchemistry?(YM): ! Lab Sample # or D (attach results):

Fieki Measures. Temp (“C) Dissotved Oxygen (mafl) pH (S.U.) Conductivity (umhosicm)

is the sampling reach representative ofthe stream (YN} .L if not, explain:

Additienal comments/description of potiution impacts:

BIOLOGICAL OBSERVATIONS
{Recosd ail observations bilow}
Fish Observed? (YiN) N Species observed (ifknown),_
Frogs or Tadpoles Observed? (YN) Species observed (if known):

Salamanders Observed? (Y/N) _N. Species observed (if known);

Aquatic Macroinvertebraies Ohserved? [Y/N) & Species observed (ifknown).

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
include important landmarks and other features of interest far site evaluation and & narrative description of the stream’s {ocation

bank  covered by gresses and bushes/Small Afrees

May 2020 Renizion Poge 2



Headwater Habitat Evaluation Index Field Form

%hio |
e Snvtrammrweis HHEI Score (sum of metrics 142+3)

sme NaMEAOCATION )T Yo Troburs Run at RN 1.7

SNE N

LENGTH OF STREAM REACH (m)_ 20
DATE 07@2_‘[ scorer A COMMENTS

umeR 7RAZS RVER BASN RIVER CODE OZ- 93/ DRANAGE AREA (mP) Q& Q.84
WaT_FH 9957 Lone =23, licey od AvEr me G0 0 0:3{

NOTE: Complete All tems On This Form - Refer to “Headwater Habitat Evaluation Index Field Manual” for instructions

P e p—

H'REAII ML ﬁow&mus. nm:mmmmﬂ/mm E]mm Dnﬁmmmm

1. SUBSTRATE (Estimate percent of every type present). Check ONLY{wp predominant substrate TYPEboxes.
(Mex o7 32). Add ol number of sigificant subsrate types found (Maxof8). Fnal metric score s sum of boxes A & & HHEI
TYPE PERCENT TYPE PERCENT Metric
O[] eLowSIABSIMp). . OD -serpeg W .2 Points
C1C] . BOuLDER (>2ssm)[tepu1 1. | gOd: LEAFPAWNOOUY DEBRIS I-“-ml -
O] “scomock ieptal. - .. ____ [0 & DETRTUS Bpte) © S - vy
[J . COBBLE(65:256 mm)[f2pta) 20 [10] | CLAYorHARDPAN opY. ; Al
%D mmwmpm] e 00 :wuck:fopts) et e g
O sanD(@mm[epts}) b1 207 OO0 - arteciaL Bpts}” e Z7
Total of Perceniages of
Bidr Slabs, Boulder, Cobble, Bedrock (Al (8) || A+B
SCORE OF TWO MOST PREDOMIKATE SUBSTRATE nrpes: TOTALNUMBER OF SUBSTRATE TYPES:

Maximum Pool Depth (Measure the ausimum pool depthwithin the 61 meter (200 feet) evaiuation reach at the PoolDepth
(Check ONLYone box): Max = 30

2.
time of evaluation. Avoid plunge poois frem road culverts or storm water pipes) N
0, >3 centimdters (20pta]”" 0 San.wuntisii’ul o
M >225-30.cm[p0pts] - [) i-<5cm-Bpta}” ; 20
0O >1D 22.5&"1[25;!“] Syin e O . NOWATEROR!IO!ST CHANNEL mo]
COMMENTS |0 MAXIWMPOOLDEPTH {centimeters
3. QMIK FULL WIDTH m-uuradn muvonaeo'la 4muunmau) {Check ONLYonebox} Bankfull
A >4 meters (5135 Sophai.+ 0 “siowm: 15m(>3'§--u'msm1 Dol | wiam
O r>30m 49m{>w'—13'msm1 O '=1omesyEen] N
O >111-5m-30m pPaeF.Y r)[mpu]
0
comments 4.4 . 5.5 44 AVERAGE BANKFULL WIDTH (meten
This information mustalso be compieled
RIPARIAN ZONE AND FLOODPLAIN QUALITY o NOTE: RiverLeft {L)and Right (R) as looking downsireams
ELOODPLAIN QUALITY (Most mmﬂt per Bank)
LR (Per Bank) LR
OO0 wde>tom (0[O Mature Forest, wetiand D Conservation Tiags
Moderate 5-10m OO0 mmeture Forest, Shrub or Ok Field Urban or industrial
Narrow <5m O] Residential, Park, New Field O] open Pasture, Row Crop
O[] wNone OO Fenced Pasture OO wining or Construction
COMMENTS
FLOW REGIME (At Time of Evalustion) (Check ONLYone box):
[_7_( Stream Flowing Moist Channel, isolsted pools, no fiow (intermittent)
D Subsurface flow with isolated pools (interstitiai) |:] Dry channei, no water (ephemeral)
COMMENTS
SINUOSITY (Number ofbends per 81 m (200 ft) of channel) (Check ONLY one box):
g Nona 10 20 ] 30
0s 15 25 [ »3
STREAM GRA! ESTIMATE
[[] Fiat jas e gy Fiat to Moderate [] Moderate ;2 w100 & [[] Moderate to Severe [] severetonim o
May 2020 Revision Page 1



informmtion Must Also be Completed) .

ADDITIONAL STREAM INFORMATION (This

" QUE! PERFORMED? ([UYes [INo QHEI Score (if Yes, Attach Completed QHE! form)

DOW‘-NSTRE@H DEﬁA‘IED USE(S)

WWH Name: J/abe RUN Distance fromEvaluated Stream
[0 cwH Name: Distance fromEvaiusted Stream
[ EWH Name: _ Distance fromEvaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

4SGS Quadrangle Name: HRCS Soi Map Page: MRCS Sol Map Stream Order:
County: Township/City
MISCELLANEOUS
Base Flow Conditions? {YIN)% Date oflastprecipitation: 0 7// (/24 Quantity: _"’_Om
Photo-documentation Notes: :
Elevated Turbidity 2(Y/MN). _h Canopy {% open): L
Were samples collecied for water chemistry? (YN, _|_ Lab Sample # or D (attach resuts):
Field MeasuresTemp (*C) Disscived Oxygen (mgll} pH (8.U.) Conductivity {(umhosfcm)

is the sampling reach representative ofthe stream Ym) L if not, explain:

Addtional comments/description of poliution impacis:

(lednlobsuvmm} )
Figh Observed? (YiN) Y Species observed (if known); Creek Cub

Frogs of Tadpoles Observed? Ym) k Species observed (ifknuﬁn):

Salamanders Observed? (Y/N)_LY__ Species observed (if known).

AquaticMauohvert:hratuObsewed?(Y.l'ﬁ) Y Species observed (ifknown): See IC[ S/b:{f'

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
inciude important landmarks and other features of interest for site ﬂaluaﬁmandammﬁndeseﬁpﬁmdhm'shuﬁm

. [
e o — c%;?fl'l >/
>/
FLOW > - s NNTES
b i) > .
= = > /) -
/ﬁ - a f
a2 T s ? > e
- TN ’Jé&ﬁ‘, >~ "/ b
# f‘h\N 3 =y ) S
l\ T = ~
— - " //_)
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ﬁhio Headwater Habitat Evaluation Index Field Form
B Sutremirie HHEI Score (sum of metrics 142+3) !@‘{

sme nawenocation foberts Ml kon DHCA /Uﬁ—f 1-270 ;| Ust _Westhel Drive

sme nuwBer RNDQ®  awver sasw ____RIVER CODE 0.Z- 737 DRANAGE AREA (mP) -f:te—o.(pl
LENGTH OF STREAM REacH (m)_200"  Lat 40.0055! Long-£3.1262) RIVER MLE 069~ /, PO

DATE ;7’:/0.‘2.__.‘{7 SCORER AE Q COMMENTS
NOTE: Complete All ltems On This Form - Refer to “Headwater Habitat Evaluation index Field Manual” for lnstructions

"STREAM CHANNEL MODIFICATIONS: Dmmmummmm @gzm [JrecoveriNg [[JRECENT OR NO RECOVERY

1. SUBSTRATE (Estimate percent of every type present). Check ONLYwp predominant substrate TYPE boxes.
(Max of32). Add total number of significant substrate typu found (Max 0f8). Final metric scoreis sumofboxes A& B HHEI
PERCEKT PERCENT Metric

TYPE
CIC] BLORSLABS [6pts) 3 l'_TE] CSLY (388 Z Points
O[] BOULDER (>256mm){t6pts] __4 00  LEAF PACKWOODDY DEBRIS [3pts)

[] BEDROCK [46pte]. C1C] Fw™E OETRTUS Bpts] L sh;':’:jr::
%D COBBLE (65-256 mm)[12pts] _ 3 [J[0 CLAYorHARDPAN fipt) 7

[] GRAVEL(2-64mm) [Opts] = _ OO0 ' vuck fopts} :
OO sanp(2mm Gpts] ¥ OO0 ArtFciaL [3sts] 79

Tota! of Parcentages of
Bidr Siabs, Boukder, Contle. Bedro 40

(M' {8) A+8B
SCORE OF TWO MOST PREDOMINATE SHBSTRATE TYPES: 21 TOTAL NUMBER OF SUBSTRATE TYPES:
2 Maximum Pool Depth (Measure the meximum pool depthwithin the 81 meter (200 foet) evakistion reach atthe PoolDepth

) time of evaluation. Avoid plunge poois fromroad culveris or storm waterpipes)  (Check ONLYone box): Max= 30
E(»sommmmml‘ [J  5ecm-10cm [15pts]
0 »>225-30cm[30pts] [0 «<5cm (Spts] 20
[J >10-225cm[25pts] [] NO WATER OR MOIST CHANNEL [opts]

COMMENTS 211, Cin MAXIMUM POOL DEPTH (oenﬁmeteu}i 7€ |
3. BANK FULL WIDTH (Mennradn theavemageof3- 4mnn|nmun} {Check ONLYoneboxk Bankfuit
O >40meters (>13) [30pta] [0 >18m-15m{>3 3 -€ 8)N15pte] Widih
[ . >30m-40m (>& 7-13)[25pte} 0O s10m33)5pta) Max=30
E/ns:n 30m(> 45 -9 7)[20pts] .

commerts 35 3 | AVERAGE BANKFULL WIDTH (meters;

This information mustatso be completed

RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft (L)and Right (R) as looking downstreame

RPARIAN WIDTH ELOGDPLAN QUALTTY (MostPredominant per Bank)
LR (Per Bank) LR LR
%D Wide >10m Mature Forest, Wetland O[O0 Conservation Thage
{3/ Moderate 5-10m {mmature Forest, Shrubor Oki Field [ ][]  Urban or Industrial
OO Narow<Sm 1] Residential, Park, New Fiek [0 o©pen Pasture, Row Crop
OO wone [J]  Fenced Pasture O Mining or Construction
COMMENTS
FLOW REGIME (At Time of Eveivetion) (Check ONLYone box):
Stream Flowing E] Moist Channel, isolated pools, no flow (intermittent)
[0 subsurface fiow with isolated pools (interstitial) [] Drychannel, no water (ephemeral)
COMMENTS
SINUOSITY (Number ofbends per 81 m (200 ft) of channel) (Check ONLY one box):
B None 10 2.0 O 30
0.5 15 25 O =3
STREAM GRADIENT ESTIMATE '
[[] Flat casenan iy Flat to Moderate [JModerate ;2 100 [[] Hoderate to Severe [[] severeponim w

Way 2020 Renisiont Page 1



ADDITIONAL STREAM INFORMATION (This information Must Also be Compietedk

QHEl PERFORMED? ﬂYes [ONo QHE! Score _______ (1 ves, Attach Compieted QHEI form)
DOWNSTREAM DESIGNATED USE(S)
& ot Name:  Setafo Fiuéey Distance fromEvaiuated Stream
3 CWH Name: Distance fromEvaluated Stream
[0 EWH Name: Distance fromEvaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

{4SGS Quadrangle Name: NRCS Soil Map Page: NRCS Soil Map Stream Order:

County: TownshipfCity:

MISCELLAKEOUS
Base Flow Condiions? mm%_ Date oflast preciptation: 06/ 24, é'-é quantty: 4.5 ‘hehes

Photo-documentation Notes:

Elevated Turbidity2(Y/N): N canopy (Seopeny: _ZD_/‘__

Were samplas collected for waterchemistry? (YIN): Y Lab Sample ¥ or D (attach resulls):
Field MeasuresTemp (“C) / qIE Dissoived Oxygen (ma/} pH (S.U.) Conductivity (umhosfem)

is the sampiing reach representative ofthe stream (YN} _L_ if not, explain:

Additional comments/description of pofiution impacts: frash.

BIOLOGICAL OBSERVATIONS

{Recond a1 observations beiow)
Fish Observed? (Y/N) [ Species phserved (ifknown),
Frogs or Tadpoles Observed? (Y/N) Species obzerved (if known);

Salamanders Observed? (Y/N) Species observed (if known);
Aquatic Macroinvertsbrates Observed? (YN) f Species observed (ifknown). J&& [)’J,UJ S /\m‘f
Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
inciude important fandmarks and other features of interest for site evaluation and a narrative description of the stream’s focation

May 2020 Revisicn Page 2



ﬂhio Headwater Habitat Evaluation Index Field Form
gt e HHEI Score (sum of metrics 1+2+3) |

Provecsion Apsncy
sme namenocaton Roberts Al 1 kan  Difch
sme numser RINDI2 rver sasn RIVER CODE 0.7-937 DRANAGE AREA (mp) 120~ /:03

LenaTH OF sTREam Reac () 200 1at_10.602)7.  \one ~83.10951 RIVER MLE _/. 50
DATE 7/21/ 2H SCORER A COMMENTS

NOTE: Compiete All items On This Form - Refer to “Headwater Habitat Evaluation Index Field Manual™ for instructions

“STREAM CHANNEL MODIFICATIONS: Dm:m‘rumc&m [Orecoveren B Recovering [CJrecent or N RECOVERY

1. SUBSTRATE (Estimate percent of every type present). Check ONLY {wo predominant subsirate TYPE boxes.
(Max 032). Add total number of significant substrate types found (Waxof8). Final metric scors issum ofboxesAsg | HHEI
PERCENT

TYPE TYpe PERCENT Metric
O] ®BLDR SLABS [i6pts) OO0 surissa | == Points
0[] BOULDER (>256mm){tEpts] _ /D O[] ' LEAF PACKWOODY DEBRIS Bpts] _____
C1C] : BEOROCK (6 pte). [J[] fwe OETRIUS Bptal e Maxed0
(O] <COBBLE 65256 mm)[12pte] _ 20 (][] CLAYorHARDPAN [0pt)
OC] GRAVEL(Z&84mm Mpts] & D5 00  wuck fopts) -
OO sao@metsl v5 2 [0 ARECAL Bets] 27

| | A+B

Total of Perceniages of ‘
Bidr Slabs, Boulder, Cobble, Bedrock t Z {A ‘ 8y =
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: |7/ TOTALNUMBER OF SUBSTRATE TYPES: le

2. Maximum Pool Depth (Measure the maximum pool depthwithin the 51 meter (200 feet) evaiustion reach aEe PoolDepth

time of evaluation. Avoid plunge poois from road culveris orstnrm vgaterp‘!_m_c) (Ch_eck ONLYt_)ne box): Max= 30
[Zf > 30 centimeters {20 pta]” 00 sem-10cm[$5pts)
O »>22.5- 30 cm [30pls} 0  <5cm Bpta) ? (]
[] >10-225cm[5pts] [] NOWATER OR MOIT CHANNEL [opts] Z
COMMENTS /4'n MAXIMUM POOL DEPTH teentimetenii 95‘]‘

3 BANK FULL WIDTH (Measursdas the avenage of 3 - 4 moasurements) {Chﬂ;k QNLYone boxk Bankfull
M »>40méiers (137 0ptal 0] »>16m-15m{5 5 -# &)16pta) Width
[0 »>30m-40m(>97-13)[25pts) O sz1om&33)Epts) Max=30
] >15m-30m(>4&-9 7)[20pte] .

K/
comments 0.4 76 2,8 AVERAGE BANKFULL WIDTH (meten

This information mustalso be completed
RIPARIAN ZONE AND FLOODPLAIN GUALITY & NOTE: RiverLeft(L)and Right (R) as looking downstreams

BPARIAN WIDTH ELOODPLAIN QUALTTY (MostPredominant per Bank)
LR (Per Bank) LR LR
% Wide >18m Mature Forest, Wetland OO ConservationTitage
Moderate 5-10m immature Forest, Shrubor Ok Fleld ][]  Urban or industrial
OO Narrow <5m IO Residentisl, Park, New Fied [0 open Pasture, Row Crop
OO0 none [0 Fenced Pasture O[]  wining or Construction
COMMENTS
FLOW REGIME (At Time of Eveluetion) (Check ONLYone box):
Stream Flowing [:] Hoist Channel, isolated pools, ne flow (intermittent)
Subsurface fiow with isclated poois (interstitial) D Dry channel, no water (ephemeral)
COMMENTS
SINUVOSITY (Number of bends per 61 m (200 f1) of channel) (Check ONLY one box):
Ef None 10 2.0 O 3a
0.5 15 25 0 »3
STREAM GRADIENT ESTIMATE
m’lat {05 €100 &} [] Flat to Moderate ] Moderate 2 k100 & [] Moderate to Severe [ Severeta v v

Mary 2020 Revisun wage 1



QHEl PERFORMED? [fYes [JNo QHEI Score______ (if Yes, Attach Completed QHE| form)
DOWNSTREAM DESIGNATED USE(S)

of vwH Name: Sciole  RUa” Distance fromEvalusted Stream
[0 CWH Name: Distance fromEvaiuated Stream
[ EWH Name: Distance fromEvaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangie Name: NRCS Soil Map Page: NRCS Sofl Map Stream Order:____
county: Franklin Township/City:
MISCELLANEOUS
Base Flow Condtions? mm# Date oflast preciptation: _&, /LQ; /24 ouantty: > 0.9/ hehs
Photo-documeniation Notes:
Elevated Turbidity2(Y/N): _AL__ Canopy (Seopeny L
Were samples collected for waterchemistry? (YN): __Y__ {ab Sample ¥ or D (attach M):
Field MeasuresTemp ("C) ___ Dissolved Oxygen (mgfl) pH {(S.U.) Conductivity {umhas/cm)

1s the gsampling reach representative ofthe stream (Y!N) L_ If not, expiain:

Additional comments/description of poliution impacts:

BIOLOGICAL OBSERVATIONS

{Record afl observations beiow}
Figh Observed? (Y/N) ! Species abserved (if known);
Frogs or Tadpoles Ohserved? (Y/N) N Species observed (ifknown).

Salamanders Observed? (Y/N) f Q Species observed (ifknown);
Aguatic Macroinveriebrates Observed? (YN) ! Species observed (ifknown). 5@ &U’;Q / S/lee;f
Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
Include important landmarks and ofher features of interest for site evaluation and a narrative description of the stream’s {ocation

Way 2020 Renvision Pap 2



ﬂhio Headwater Habitat Evaluation Index Field Form
O Eeiotmenna HHEI Score (sum of metrics 1+2+3)

Fravecvion Agency

STE NAMELOCATION Roberts  [I//[iR:n  Lifc

sne NuMBerR RMDOY miver sasw RVER cooE 07 938 DRANAGE AREA (nF) 290
LENGTH OF reach (2008 Lar 9987872 tove ~52.0880 960 pner wie 5% 0.5
pATE { H_ scorer COMMENTS

NOTE: Complete All tems On This Form - Refer to “Headwater Habitat Evaluation index Field Manuai” for Instructions

STREAM CHANNEL MODIFICATIONS: [_‘]m;}eﬁmm [Jrecoveren m/nicovmms Dmmmm

1. SUBSTRATE (Estimate percen of every type present). Check ONLYtvp predominant substrate TYPEboxes.
{Max of32). Add1otal number of significant substrate types found (Wax of8). Final metric score is sum ofboxesAsap | HHEI
TYPE PERCENT TYPE PERCENT Metric
(][] SLORSLABS [{6pts| - OO0 sursey Do Points
1] BOULDER (>256mm){16pts] 3. [0 @ LeAF PACK/WOODY DEBRS [3pts]
(] BEDROCK [16pte]. ] fNe DETRTUS Bptse] s;zslr:ou

Eﬂj COBBLE (65-256 mm)[12pts] __ €5 [JC]  CLAYorHARDPAN gt} 0

L] GRAVEL@84mm) Bpts] & 40 _ OO0 wuck [opts) _6_ _
CIC]  SAND (<2mm} [Bpts)  ©T, _Z0 OO0 asFciaL [3pts] 28

Tota! of Percentages of
Bidr Siabs, Boulder, Cobble, Bedrock é( Q { {B) I A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES: T

Maximum Pool Depth (Meaure the marimum pool depthwithin the §1 meter (200 feet) evauation reach at the PooiDepth

2. L
time of evaluntion. Avoid plunge pools fromroad culveris or stormwater pipes)  (Check ONLYone bax): Max=30
%/,ssmmmmr ] ‘Sem- 40 cm [15pte)
»225 - 30 cm [30 pts) [] <5cm [Spts) =20
[] »10-225cm[26pts) ‘ ] NO WATER OR MOIST CHANNEL [Opts]
COMMENTS MAXIMUM POOL DEPTH (centimeters); ZC( I
3. BANK FULL WIDTH (Measuredas the avemgeof3- 4mcnurem_ultl} (Chgf:k (_JNLYone _I_mxk Bankfuoil
ﬁ_?[/ > 4.0 meters (>13) [30pta] [] >1.6m-15m (3 3" -# 8" 15pte] Width
O >30m-40m(>¥7-13)[25pts] [} £1.0m &3 37)[5pts] e Max=30
0 >1.5m-3.0m (>4 8" -9 7)[20 pta) )
-1 1| 30
COMMENTS AVERAGE BANKFULL WIDTH (meters %
This information mustatso becompleied
RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft (L)and Right (R) as looking downstreams
ELOODPLAIN QUALTTY (MostPredominant per Bank)
LR (Per Bank) LR LR
A wide>10m [], Mature Forest, Wetland OO Conservation Tilage
O] Moderate 5-10m m/ immature Forest, Shrubor Oki Fied [ J[]  Urban or industrial
OO Nerow<sm = Residential, Park, New Flskd OO open Pasture, Row Crap
OO Norne [JJ Fenced Pasture O wning or Construction
COMMENTS
FLOW REGIME (At Time of Evaivetion) (Check ONLYdne box):

[0 Moist Channel, isoiated paols, no flow (intermittent)

M/ Stream Flowing

O subsurface fow with isoiated poois (interstitial) [J Drychannel, no water (ephemeral)
COMMENTS
SINUOSITY (Number of bends per 81 m (200 fi) of channel) {Check ONLY one box):

E( None 10 H 2.0 O 3¢
0.5 B 15 25 [ »3

STREAM GRADIENT ESTIMATE

[J Flat cesemo mﬁat to Moderate [JModerate 2 wioo [[] Moderate to Severe [[] Severetiowion &

May 2020 Revisan Page 1



ADDITIONAL STREAM INFORMATION (This infonmation Must Also be Compietedf

GQHEl PERFORMED? [Jves [INo QHEIScore ___ (ifYes, Attach Completed QHE| form)
DOWNSTREAM DESIGNATED USE(S)
v Name: Scloto  Rluer Distance fromEvaluated Stream
[ CwH Name: Distance fromEvaluated Stream
[0 EWH Name: Distance fromEvalusted Siream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

{SGS Quadrangle Name: NRCS Soil Map Page: __NRCS Soll Map Stream Order:
County: TownshipiCity:

MISCELLANEOUS
Base Fiow Condtions? (v)__Y__ Date oflast preciation: 06,25 /ot Quantty:_~1inch
Photo-documentation Notes: '

Elevated Turbidity ?(Y/N). _Y__ Canopy (% open). _L

Were samples collected for waterchemistry? (YiN): , Lab Sample # or D (attach resuks).

Field Measures:Temp ("C) 18 E Dissolved Oxygen (mafl) pH {(S.U.) Conductivity (umhosfcm)

iz the sampling reach representative ofthe stream (YN} If not, explain:

Additional comments/description of poliution impacts:

BIOLOGICAL OBSERVATIONS

(Recosd 23 cbsesvations below)
Fish Observed? (Y/N) }f Species ohserved (if known),
Frogs or Tadpoles Observed? (YN} Species observed (if known).

Salamanders Observed? (Y/MN) Species observed (if known).

Aguatic Macroinvertebrates Observed? YN, ¥ Species observed (ifinown): Bé ‘f‘

Comments Regarding Biology:_

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
include important landmarks and ofher features of interest for site evaluation and a narvative description of the stream’s focation

e Pt /|
f" x\\_:\?,:om &X\a (;(\\@N, \yz\ / /
i “"*:_,_ %E__ _ '-—IQ»! \‘ \l:'Jo)NS o‘)’o\ ) A

> ’ *; >_—- > ( > = ; .' SN
= ) E > S > 2 - ¥ 0 )
.ir_ e . :_,,:,: e =
f
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135

ﬂhio Headwater Habitat Evaluation Index Field Form
HHEI Score (sum of metrics 1+2+3)

Ohio Envviritwnenial
Pratecvion Apancy

R 13697 o Sciote (evams Pus )
RIER CODE 0.1-73 9 DRAWAGE AREA (n?) 17D / 37
aver me 0720 0. /0

sme namenocaton _SeloTe CL Cresk @)

SmE NUMBER _SCCOf  RvER BASN _Sciflo
LENGTH OF STREAM REACH (%) ;DQ LT 24.995%3 Lone 82071222

oate (/28/M scorer ATS COMMENTS

NOTE: Complete Afl Hems On This Form - Refer to “Headwater Habitat Evaluation Index Field Manual” for instructions

STREAM CHANNEL MODIFICATIONS: Dm:mmcmmﬁ/m [Jrecoverine Dnzcsmoanoasmv

1 SUBSTRATE (Estimate percent of every type present). Check ONLYtwp predominant substrate TYPEboxes.
{Max 0132). Add total number of significant substrate types found (Wax 018). Final metric score s sumofboxes As 8 | HHEI
TYPE PERCENT TYPE , % Metric
% [] BLOR'SLABS [16pts) . OO0 surpsy ) Points
[] BOULDER (>258mm) {16 pts) O | LEAF PACKMWOODY DEBRIS [3pts]
%D BEDROCK [16pta]. ._2.._.. CI1C] FNE DETRTUS [Bpts) — :“':’:’"::
[  COBBLE (€5-256 mm)[f2pts] _#_ [J0] | CLAYorHARDPAN f0pt)
(O] GRAVEL 284mm) f9pts} < - (D OO0 ' Muck [opts} N
(O]  SAND (2mm) [6pts] ~¥1 _49 OO0 ArFCiAL Bpts) =3

Totsl of Perceniages of
Bidr Slabs, Boulder, Cobbie, Bedrock 25 {A {B) A+B
: g TOTALNUMBER OF SUBSTRATE TYPES:

SCORE OF TWO MOST PREDDMRATE SUBSTRATE TYPES:

MaximumPool Depth (Measure the macimian pool depthwithin the §1 meter {200 feef) evalustion reach atthe PoolDepth
time of evaiuation. Avoid plunge pools framroad culveris or storm water pipes)  (Check ONLYone box): Max =30

> 30 centimeters [20 pts]” [0 ' sem-10 cm (15 pte)
>2255- 30 cm [30pte) 0  <5cm [5pts]
) [] MO WATER OR MOIST CHANNEL [opts] Z8

> 10- 225 cm [25 pta]
MAXIMUM POOL DEPTH (centimeters 51

N

DD&'

COMMENTS
BANK FULL WIDTH ¢Menur«ln theaverageof 3 -4measwrements} {Check ONLYoneboa): Bankfuit
>4Dm(>13‘)[30ph] ; D >1.0m- 15m(>3’3'-4?8'115|m] Width

w
OOEL

>30m-4.0m (> ¥ - 13)[25pts) ¢ £1.0m (< ¥ 3)[5pts]
>15m-30m{>4 & -9 7)[20pts] '

AVERAGE BANKFULL WIDTH (meten)ﬂ
—

comments (5 78 £.3
This information mustalso be compieied
RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: Riverleft{L)and Right (R) aslooking downstreams
ELOODPLAN QUALTY (MostPredominant per Bank)
LR (Per Bank) LR LR
OO0 wide»tom O Mature Forest, Wetland Conservation Tilage
Moderate 5-10m 1] immature Forest, Shrubor OldField ][]  Urban or industrial
H’ Narrow <5m O Resiential, Park, New Field [ open Pasture, Row Crop
O None O[3 renced Pasture OO Mining or Construction
COMMENTS
FLOW REGIME (At Time of Evaluation) {Check ONLYone box).
Stream Flowing D Moist Channe!, isolated pook, ne fiow (intermittent)
I:] Subsurface flow with isolated poois (interstitial) [:] Dry channel, no water (ephemeral)
COMMENTS
SINUOSITY (Number of bends par 81 m (200 ft)of channel) (Check ONLY one box).
Note 190 20 O 30
05 15 25 O =3
STREAM GRADI ESTIMATE
] Flat @semm Flat to Moderate [ Moderate ;2 w100 £ [[] Moderate to Severe [] Severe i xim w
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ADDITIONAL STREAM INFORMATION (This Infonration Must Afso be Compileted):

QUEl PERFORMED? [HVes [INo QHE! Score
DOWNSTREAM DESIGNATED USE(S)

(if Yes, Attach Completed QHE| form)

& waH hame:_ Sclite  RWES Distance fromEvaluated Stream
[ CWH Name: Distance fromEvaluated Stream
] EWH Name: Distance fromEvaluated Siream

MAPPING: ATTACH COPIES OF WAPS, {NCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangle Name: NRCS Soil Map Page: NRCS Soi Map Stream Order:

County: Township/City:

MISCELLANEOUS
Base Flow Condtions? mm-_%, Dete ofiastpreciptation: _O¢, / Zﬁ/ 74 quantty ~Zineh

Photo-documentation Notes:

/s
Elevated Turbidity 2(Y/MN). __N_ Canopy (% open): 2-5.
Were sampies collected for waterchemistry? (YMN). ' Lab Sample # or D (attach resulis):

Field Measures.Temp ("C) . Dissolved Oxygen (mgfl} pH (S.U.) Conductivity (umhosfem)

1s the sampiing reach representative ofthe stream (rm) ___ ¥ not, explain:

Addtional comments/description of poliution impacts:

(Rmdﬂ MVM below)
Fish Observed? (YiN) N Species ahserved (if known),
Frogs or Tadpoles Observed? (Y} Species observed (if known). Fr {J"

Salamanders Observed? (Y/N)
Aguatic Macroinvertebrates Observed? (Y/N), ‘ Species observed (if known). € @-%l S }\331‘
Comments Regarding Siology.

Species observed (ifknown):

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
Inciude important landmarks and other of interest for site evaluation and a narrative desenptlmnﬂlnm s focation




@hio Headwater Habitat Evaluation Index Field Form
HHE! Score {(sum of metrics 142+3) !

Ohis Bevirnamonisl
Frowrvios Apeney

sme namenocaton _[ien  Run /fllgh Stieel
sme numBer KRO2  mver Basw _” RVER CODE (.2~ /7" DRANAGE AREA (mp) 86~ /. 36
LENGTH OF ReacH (20 war _39.90955 Lone —§2.7950% River mLe _0.30

DATE SCORER )Z COMMENTS

NOTE: Compilete All items On This Form - Refer to “Headwater Habitat Evaluation index Field Manual” for Instructions

T R o wpa— Bty e

smmn CHMIHE!. uoolmmus- Dm:mmm Dm E’mna Dmmww

1. SUBSTRATE (Estimate percent of every type present). Check ONL Yty predominant substrate TYPE boxes.
(Max 0132). Addtotal number ofsignificant substrate typss found (Max of ). Final metric score is sum ofboxes As 8 | HHEI

TYPE PERCENT TYPE PERCENY Metric
OO SLORSIABS [epts). : OD :sueppg s U B0 Points
00 soutber (»ﬁcm)usml = min mrmawoowoesms Isml A
CIC] “seorock [6pts}. ... CIC] e oETRIUS Bpts] - =l i
(1] | cOBBLE (85:256 mm)[$2pts) 0 (] ! CLAYorHARDPAN fopt]. ', e
(10 : GRAVEL@-84mm)[opts] *. 0 OO0 mvekijoptsy 2
C10 +SAND (am) [Gpts) | b1 000 - ARTFCIAL Petej™ 0w S [y

Total of Percenta 2,
Bidr Siabs, Bouldsr, Co Y edrock _/ (Al (8) A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
Maximum Pool Depth (Messure the aiximum pool depthwithin the 81 meter (200 feef) evalustion reach atthe | pooiDepth

2
time ofevaluation. Avoid plunge pools framroad culveris orstormwatefppu} (Check ONLYone box). Max= 30
[ >35 contiterat20pta]” - - [ ¢ Sem-10cm (6pte]
0O :>225-30unmm1'~:-s» . : O] =<5 cm-[bpts) 20
0 =10-225cmi2hpte] ... - O . NO\'IATEHOR!&O!ST CHMNEL ms]
COMMENTS / 7'1;1 MAMMPOOL OEPTH (centimetern) ‘?3 ]

3. BANK FULL WIDTH luumedn tneavenoeof 3- 4mul|nmuu) {Check ONLYonebox} ) Bankfull
M>40nmp13')[30ph] D . >10m 1.5m(>3’3'-4'_0'115m1 L Width
0 - >som-49m(>srr-13'msm1 ; O 's1ome¥5seta) Max=30
0o >t Sm-30m{>48 ¢ T)llﬂlﬂll

,3'0
comments 47 52 45 AVERAGE BANKFULL WIDTH (meters)] /- 5
' This information mustalso be compleind
RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft{L)and Right (R) a= looking downsireams
BPARAN WDTH ELOODPLARN QUALITY (MostPradomingnt per Bank)
LR {Per Bank) LR LR
E{ Wide >10m Mature Foreat, Watland 30 ConservationTilage
OO woderate 5-10m M/ immature Forest, Shrubor O Fied [  vrban or industrial
O 0 narrow<sm [OJ Residential, Park, New Fleld [0 open Pasture, Row Crop
OO wNone : O renced Pasture [0 wing or Construction
COMMENTS
FLOW REGIME (At Time of Evaluation) (Check ONLYone box):
Stream Flowing D Moist Channel, isolated pools, no flow (intermittent)
[ Subsurface flow with isolsted poois (interstitial) [ Drychannel, no water (ephemeral)
COMMENTS
SINVOSITY (Number ofbends per 81 m (200 fi) of channel) (Check ONLY one box):
None 10 20 0 30
05 15 25 d »3
STREAM GRADIENT ESTIMATE
Flatwsen gy [[] Flat to Moderate [[] Moderate ;2 w0 & [[] Moderate to Severe ] Severeqonim s
May 220 Revison Page 1
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ADDITIONAL STREAM INFORMATION mwmmwmx

QHEl PERFORMED? |ZI<u [JNo QHE! Score @ifYes, Attach Completed QRE! form)

DOWNSTREAM DESIGNATED USE(S)

WWH Name: Sc.'a‘fo Rvey Distance fromEvaiuated Stream
{0 CWH Name: Distance fromEvaluated Stream
{3 EwH Name: Distance fromEvalusted Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS CGuadrangle Name: HRCS Soil Map Page: NRCS Sol Map Stream Order:
County: Township/City:
MISCELLANEOUS
Base Flow Condiions? mu)-_‘%_ Date ofiast precipiation: 4 7/ %lf quantty:_~0.5 Incheg
Photo-documentation Notes:
Elevated Turbidty?(YMN). _|____ Canopy (Sopen): 0
Were samples coected for waterchemistry? (Vi) __V___ Lab Sample # or D (attach resulis):
Field MeasuresTemp ("C) __ Dissolved Oxygen (mgll) pH (8.U.) Conductivity (umhosicm)

is the sampling reach representative ofthe stream (YMm) _L i not, explain:

Additional comments/description of poliution impacts: _-f?" [Z f\

{Racord 2% obsesvations bellow)
Fish Observed? (Y/MN) ! Species ohserved (if known). Cfifk ( l\ué’
Frogs or Tadpoles Observed? (YN} ' Species observed (if known).

Salamanders Observed? (Y/A) Species ohserved (it known);
Aguatic Macroinvertebrates Observed? (Y/N), Species observed (if known), €€ IC I S/Ié'uf /L

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH {This must be completed)
Immmmmmmrm of interest for site evaluation a narrative description of the stream’s focation

- wt Y O
¢ b Y/

S — i . 4 [~ dh sfne w,,H\ e
_ . | Fo Ty

N S )%? VY \\ AL

\ “ SHP \ [\ ; > > >

\ D2 " W > i
N 2 e~ | 4 \\ > > 2
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ﬂhm Headwater Habitat Evaluation Index Field Form
HHEI Score (sum of metrics 1+2+3)

"nuﬂ—w

STE NAMELOCATION <ian Run
sme nuwser KROJ  rver Basw RVER CODE (.7-/ 97 DRAINAGE AREA (mP) '_tﬁi_?.f/‘/

LENGTH OF reach m200 __wat 31.90254 wone=£3.00/24 RVER MLE G- 0.05~
DATE ¢ SCORER ] COMMENTS :
NOTE: Compiete All Hems On This Form - Refer to “Headwater Habitat Evaluation index Field Manual” for Instructions

'STREAM CHANNEL MODIFICATIONS: Dm;mmmﬂmnm mfmsmnc [Jrecent or no RECOVERY

1. SIiBSTRATE {Estimate percent of evaytypepmait). Check ONLY tw predominant subsirate TYPEboxes.
. [Maxof32). Addiotal number of significant substrats types found (Waxof8). Final metric scoressumofboxesAs s | HHEI
Type PERCENT wee- PERCENT Metric
[J[] BLORSLABS [16pts) O surpes R Points
CJ[] BOULDER (258mm){t6pts] _J [0 LEAF PACKAWOODY DEBRIS. [3pts) __2-
%ﬂ BEDROCK [16pte] . Q[0 FNe DETRAUS [3pts] - :::::r:nh
[] COBBLE @5:256mmylt2pte] & [1E] | CLAYorHARDPAN f0pf) 5
O[] GRAVEL@84mm)f9pts] = S5 OO0 & uuck fopts) B k
[0 sam(emmibotsl ¥5 1 [J[] ARTFCAL Botel 2%
Tota! of Percentages of
8idr Siabs, Boulder, Cobble, Bedrock { {B}] A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTALNUMBER OF SUBSTRATE TYPES: q
2. Maximum Pool Depth (Messure the maimisn pool depthwithin the 61 meter {200 feet) evalustion reach at the PoolDepth
time of evaluation. Avoid plunge pools from road culverts or storm water pipes) {Check ONLYone bax): Max= 30
> 30 centimeters {20 pta] [0 Sem-10cm[15pts}
[0 >225-30cm[30pts) [J <5cm [6pts]
O »10-225cm[25pts] [] NO WATER OR MOIST CHANNEL [Ppts]
COMMENTS MAXIMUM POOL DEPTH (centimeters) 744
3. BANK FULL WIDTH (Mennredn theaveragentd - 4moaswaments} (Check ONLYonebox): Bankfull
IZ{ > 4.0 meters (> 13) [30pta] 0O >18m-15m{>3 3 -# &N16pts] Width
O >30m-40m(>97-13)[25pts] O x10m¥3)5ptal Max=30
[] »15m-30m{>48-9 7)[20pts) j
COMMERTS C2 (M .0 % AVERAGE BANKFULL WIDTH (metenlaz ‘

This information mustalso be comploted
RIPARIAN ZONE AND FLOODPLAIN QUALITY & NOTE: RiverLeft (Lyand Right (R) as looking downstreams

ELOODPLAMN QUALTTY (MostPredominant per Bank)

LR (Per Bank) LR
[Zf ™ wide>10m EZ/E( Mature Forest, Wetiand [J[] Conservation Tiage
OO w#oderate 5-10m O] immature Forest, Shrubor Ol Field (][]  urban or Industrial
OO0 wNerrow<5m [[] Residential, Park, New Field OO open Pasture, Row Crop
OO0 wone [ 1] Fenced Pasture QL] wining or Construction

COMMENTS

FLOW REGIME (At Time of Eveluation} (Check ONLYone box).

StreamFlowing [] Moist Channel, isolated pools, no flow (intermittent)
[:] Subsurface flow with isclated pools (interstitial) [:| Dry channel, no water (ephemeral)

COMMENTS

SINUOSITY (Number ofbends per 81 m (200 ft) of channel) (Check ONLY one box):
B, None 10 20 O 30
05 B 15 B 25 O =3
STREAM GRADIENT ESTIMATE
mélat (05 €100 [ Fiat to Moderate [[1Moderate ;2 w0 19 [[] Moderate to Severe [ Severe: wico »
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ADDITIONAL STREAM INFORMATION mlislnfomﬁal Maust Also be Completed)

QHE! PERFORMED? %(u [INo QHEl Score _________ (IfYes, Attach Completed QHE! form)
DOWNSTREAM DESIGNATED USE(S)
o wo Name:  Sciotg  Rivel Distance fromEvaluated Stream
O CWH Name: Distance fromEvaluated Stream

1 EWH Name: Distance fromEvaluated Stream

MAPPING: AMTTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION.

USGS Quadrangle Name: ’ "NRCS Sofl Map Page: ________ NRCS Soil Map Stream Order:

County: Townsghip/City:

MASCELLANEOUS
Base Flow Condiions? (YIN}'_L Date ofiast preciphation: ()7/6/24 Quantity: _ZQ,_OE'_AL}'?—S
Photo-documentation Notes: k/
Elevated Turbidity 2(vMN): L__ Canopy (% open): _2_(2_
Were sampies collected for waterchemistry? (YIN): {ab Sample # or D (attach results):
Field MeasuresTemp (C) _20.| DissolvedOxygen(mony 5, 7/  pH () 779 conductivity umhoatcm) (D)
1s the ampling reach representative ofthe stream (Y/N) L if not, explain:

Addtional comments/description of poliution impacts:

W

(Record 2% observations below)
Fish Observed? (YiN) N Species phserved (ifknown),
Frogs or Tadpoles Observed? (YN} Species observed (if known):

Salamanders Observed? (Y/MN)__LY - N Species oheerved (if known),

) /
Aquatic Macroinvertebrates Observed? (Y/N) 2 Species observed (ifknown). S2c I [ T Q‘M
Comments Regarding Biology: -

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed)
include important fandmarks and other features of interest for site evaluation and a narrative description of the stream’s focation

e —

\\ -
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Appendix E: Ohio EPA Stream Nutrient Assessment Procedure (SNAP) Matrix and Flow Chart
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MBI/2025-9-13 Milliken_Barbee_Dry Run Biological & WQ Assessment 2024 October 31, 2025

Proposed Stream Nutrient Assessment Procedure (SNAP; Ohio EPA 2015b)

STEP 1 STEP 2 STEP3 STEP 4

Preliminary Assessment:
Trophic Condition Status

of Evaluated Segment or

Biological Criteria Diel D.O. Swing2 Benthic Chlorophyll 3 Waterbody
Low to moderate (<320 .
Normal or low swings mg/m?) Attaining use / Not threatened
(6.5 mg/l)

All indices attaining or in
non-significant

High (>320 mg/m?)

ow 2ty | Mg byt e o
Wide swings (>6.5 mg/I) Moderate to high (>182
mg/m?)
Low to moderate (<320 Impaired, but cause(s) other than|See Flow
Normal or low swings mg/m?) nutrients Chart B
Non-attaining (one or (6.5 mg/I) ] 5
more indices below High (>320 mg/m?) Impaired; likely nutrients over-
nonsignificant Low (<182 mg/m2) enrichment See Flow
departure) Chart C
Wide swings (>6.5 mg/l) Moderate to high (>182 Impaired; Nutrients over-
mg/m?) enrichment

1 Non-significant departure from biocriteria values accounts for background variability in measurements for biological indices. In accordance with “Biological Criteria for the
Protection of Aquatic Life: Volume II: Users Manual for Biological Field Assessment of Ohio Surface Waters”, Ohio EPA (1987, updated 2015b), non-significant departure is 4
points for IBl and ICl, and 0.5 point for Mlwb.

2 Threshold value for 24-hour DO swing based upon a change point of 6.5 mg/l between DO swing and minimum DO. “Low to normal” DO swing is <6.5 mg/I. “Wide” DO swing is
>6.5 mg/l. Data used for analysis from Technical Support Document for Nutrient Water Quality Standards for Ohio Rivers and Streams, Ohio EPA (2011).

3 Threshold values for benthic chlorophyll a are based upon change points between benthic chlorophyll a and DO swings or Invertebrate Community Index (ICl). “Low”
chlorophyll a is €182 mg/m2. “Moderate” chlorophyll a is >182 and <320 mg/m2. “High” chlorophyll a is >320 mg/m2. Data used for analysis from Technical Support Document
for Nutrient Water Quality Standards for Ohio Rivers and Streams, Ohio EPA (2011).
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Milliken_Barbee_Dry Run Biological & WQ Assessment 2024

October 31, 2025

FLOW CHART A. — DECISION TREE FOR DETERMINING WHEN BIOLOGICALLY ATTAINING CONDITION STATUS IS THREATENED BY NUTRIENTS

For application when biological criteria are attaining, but one or both nutrient response indicators (DO swing or benthic chlorophyll) are elevated.

Do one or more
biological indicators
under-perform
relative to existing
habitat?

(Refer to TABLE 1)

W

Are data for the
evaluated waterbody?
available from two or
more years?

I
NO

v

Stop, condition is
not threatened *.

—YES >

-YES >

(=]

Are stressors?
unrelated to
nutrients responsible
for observed
conditions?

I
YES

¥

Document causal
assessment and
linkage to
stressor(s)

Is biological
condition
deteriorating??

-YES >

NO

\

Stop, condition is
not threatened %

Stressors include pollutants and physical conditions.

—NO —>

Are data for the
evaluated waterbody?®
available from two or
more years?

A 4

Are biological or nutrient
response indicators from
the segment or site stable
or improving?

(Refer to Note A)

—YES —>

1
NO
A4

—YES >

Condition is threatened *.

¥

GO TO (A2)

Are nutrients
attenuated along
evaluated

Condition is
threatened *.

segment?
(Refer to Note B
and TABLE 2)

Biological condition is
not threatened *
under existing loads;
reasonable potential
and antidegradation

—YES =

\

GO TO (A2)

I
NO

\4

must be considered

Condition may be
threatened *.
(Refer to Note C.)

(A2) Does a nutrient
management plan exist
(NPDES, TMDL or other)?

!
NO

v

—YES > |work iteratively

Stop, condition is
not threatened *.

Continue to

through plan

[Do-:ument causal assessment. J

The geographic scope or length of evaluated stream segments are defined in approved study plans.

? For a given location, a decrease of 5 or more IBI or ICl points, or 0.6 or more MIWb points between sampling years represents a significant change.
Trends for waterbodies are formally evaluated in Biological and Water Quality Technical Support Documents.

4 As recommended by US EPA in its integrated reporting guidance (Guidance for 2006 Assessment, Listing and Reporting Requirements Pursuant to Sections
303(d), 305(b) and 314 of the Clean Water Act), “threatened” waters are currently attaining WQSs but are expected to not meet WQSs by the next listing
cycle (every two years). For example, a declining trend may indicate threatened status, whereas a stable or improving trend would not.
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Appendix F: Columbus Department of Water and Power Sewer Features Class Descriptions
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= LUMBUS —
f,\:,gEéJ& BOWER Sewer Feature Class Descriptions CWP-GIS

SOP Number: GISS 1017

Effective: 4/25/2013 ‘ Updated: 6/08/2023 ‘ Reviewed: 6/08/2023

Additional References, Attachments:

Purpose: This document provides a general description of the feature classes within the DOSD
GIS Enterprise Database. Feature classes that are not currently used have not been described.

¢ Blind Connect
o A connection point between sewer mains without an above-ground access structure.
e Bulkhead
o A plug installed on a sewer main.
o Typically used during abandonments or at the upstream end of a line between project
construction phases.
e C(Clean Out
o A small feature at the upstream end of some lines that provides limited maintenance
access to the sewer main.
e Customer Cleanout
o Point feature representing a sewer customer location with a link to the utility billing
system
e Customer Lateral
o Line feature representing sewer laterals.
o Contains a link to the utility billing system
o Part of relationship class to the Sewer Permit table
e Customer Tap
o Point feature representing service taps along main line sewers.
e Flap Gate
A device used to restrict the flow of water to one direction, similar to a check valve.
These are often installed where storm pipes drain to a water body.
They are also associated with designed sewer reliefs (DSRs).
Can be installed at the end of a pipe or inline.
Does not split a sewer main, but is represented 5’ upstream of the location along the
protected sewer main.

O O O O O

¢ Flow Regulator
o A key component of the collection system built to control the amount of liquid passed
to downstream pipes.
o Is also able to divert water to different downstream pipes depending on water
elevation within the structure.

F2|Page
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Inlet
o A structure that allows surface water to drain into the storm collection system.
o Curb Inlet, Catch Basin, Lone, Stand Pipe, Riser Pipe, Trench Drain

e Main
o Sewer pipe that transports stormwater and wastewater to outfalls or the treatment
plant.
o Gravity, Force, Siphon
e Main Change
o A point that represents a change in the physical or non-physical structure of a sewer
main.
o Contract, Slope, Diameter, Material
e Manhole
o A structure providing maintenance access to the collection system.
¢ Open Channel
o A feature on the surface that directs storm water to a desired location.
o Can be a concrete or earthen channel.

e Pipe End
o A feature that signifies the end of a pipe. May be the upstream or downstream end of
the line.

o Plain, Headwall, Roof Drain, Unknown Line Upstream or Downstream.
e Pump Station

o A key component of the collection system that lifts water from one elevation to a
higher elevation.

o Typically associated with force mains downstream of the station.

e Structure

o This feature is used to represent structures that cannot be classified into the other
primary feature types.

o Includes a wide variety of features including multiple types of chambers and vaults,
water quality control structures, shafts, valves, energy dissipation structures.

e Treatment Plant
o Facilities that receive untreated sanitary and combined flows.
e DSR (Designed Sewer Relief)

o Points with the sanitary/combined collection system where sewage is diverted to
relief pipes, and ultimately an outfall, during periods of heavy precipitation pump
failures, or other maintenance issues.

e (CSO_SSO (Combined Sewer Overflow, Sanitary Sewer Overflow)

o Outfalls downstream of DSR locations.

e CPH DOSD HSTS (Home Sewage Treatment Systems)

o Locations of homes or businesses that treat their sanitary waste with aerators, septic

systems, leach fields, waste hauling, etc.
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Project Dry Basement Valves
o Locations of homes where a device has been installed to prevent water in basement
(WIB) events.
e EPM PowerCleaning
o Sewer mains that require regular cleaning to remove debris, fats, oils, grease all of
which can cause overflows or water in basements.
o Segments in this layer are part of current WAM EPM benchmark work orders.
e Sanitary Sewershed
o Polygons that define sanitary/combined pipe draining basins.
o Similar to a watershed, but defined by pipes, not by surface drainage characteristics.
e SSES Study Area
o Polygons defining the boundary of SSES project (I&I, IR)
e FCSWCD Data Points
o GPS points captured by Franklin County Soil and Water Conservation District during
field verification of the Stream Resource Geodatabase.
o Each point has a photograph associated with it.
e Flow Meters
o Devices installed in the collection system that measure flow depth and/or velocity.
e Maintenance Area
o Areas where SMOC is responsible for maintenance of sanitary sewers.
e Contract Service Area
o Areas where CWP has been contracted to accept sanitary flow from suburban or
township entities.
e Sewer Main Historic ID
o Lines that preserve old sewer main IDs when lines are split by new features.
o Stores the historic id, and the current id.
o This layer is populated by the DOSD GIS Asset ID tool but can also be modified
manually in cases where the Asset ID tool is insufficient for proper tracking.
o Currently used by the SCREAM CCTYV integration.
e Rain Gauge
o Location of rain gauges installed in Central Ohio.
e FPA
o Facility Planning Area
e Pretreatment Industrial Customer
o Customers subject to SRMS Pretreatment regulations

e Pretreatment Industrial Inspection Manhole

o Manholes accessed by SRMS to monitor effluent from pretreatment customers
e Pretreatment Industrial Lateral Representation

o Sewer lateral for pretreatment customers
o Atlas Grid
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o 5000’ x 4000 grid system used for atlas map creation and asset id prefixes
Suburban Sanitary Lines
o Sanitary sewer mains obtained from suburban entities up
o Last updated mid 2000’s
Suburban Sanitary Manholes
o Sanitary sewer manholes obtained from suburban entities
o Last updated mid 2000’s
BMP_and GI
o Represents stormwater quality and/or quantity control features
BMP and GI Facility Extent
o Polygon representations of select BMP_and GI types
o Examples include pervious pavement, detention basins, bioretention basins etc.
SCPZ Mitigation
o Stream Corridor Protection Zones
o Areas defined by the Stormwater Drainage Manual to allow natural movement of
streams, sufficient area for flood conveyance, protect water quality, and prevent erosion
o Shown in GIS based on what is shown on plan drawings
DOSD Odor Complaint
o Represents odor complaints received by the Division of Sewerage and Drainage

Change Log:

1) 6/7/2017:
a. Eliminated Sand Catch
b. Renamed HSTS layer
c. Added Sewer Customer layers
d. Added Pretreatment Layers
e. Added Facility Planning Area
2) 6/8/2017:
a. Edited for clarity
3) 3/13/2019
a. Added descriptions for suburban sanitary features, BMP related features, and Atlas
Grid
4) 6/1/2021
a. Added SCPZ Mitigation and DOSD Odor Complaint layers
5) 6/8/2023
a. Removed Outfall and Sluice Gate descriptions, as they are no longer in the
database.
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