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Hinkson Creek Science Team

Purpose of this Document

This document presents a summary of the current state of knowledge of Hinkson Creek science, a discussion of
some of the major scientific questions yet to be resolved, and discussion of the challenges in addressing those
uncertainties. The intention is to provide a road map for developing the information needed to support Hinkson
Creek stakeholders’ decision processes.

The fundamental objective of the Hinkson Creek Collaborative Adaptive Management (CAM) process is to
implement the Hinkson Creek TMDL and improve Hinkson Creek, with the ultimate goal of having the creek meet
all applicable water-quality standards (Hinkson Creek Collaborative Adaptive Management Partners, 2012).
Although the CAM document also notes means objectives that include improving diversity of invertebrate
communities, ecosystem health, and general water quality, the focus articulated by stakeholders is to remove the
creek’s impaired status. Removing the impaired status — and keeping impaired status from returning — depends on
improving understanding of the processes at work in the watershed through the application of scientific knowledge
and techniques.

The CAM agreement indicates that the purpose of the Science Team 1s:

Y to identify, evaluate and advance the necessary scientific studies needed to support the
collaborative adaptive management processes described herein. The Science Team will coordinate
monitoring and modeling for Hinkson Creek related to the collaborative adaptive management
process. This team will respond to inquiries from and make recommendations to the Stakeholder
Committee. The Science Team is responsible for understanding available scientific information
that is applicable to the questions at hand, selecting the best and most relevant information, and
synthesizing it into reports for the Stakeholder Committee.”
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Hinkson CAM

AHinkson Creek was listed as impaired on the 303d list of
Impaired waters due to unknown pollutants.

AThe Collaborative Adaptive Management (CAM) process is the
result of a legal agreement, whose aim is to resolve the
Impairment of Hinkson Creek.

AThis process is a collaborative approach that identifies
Stakeholder, Action and Science teams to shape and determine
the needs for Hinkson Creek and improve water quality. The
process makes and recommends changes and determines the
effects of those changes.



Collaborative Adaptive Management (CAM)
Process

AThe Total Maximum Daily Load (T
adaptive plan to restore water quality conditions in the Hinkson
Creek watershed. o

A The goal of the TMDL CAM process is to restore the Protection
of Warm Water Aquatic Life designated beneficial use of
Hinkson Creek by actions from the CAM process.



CAM Process Cont.

AA 303(d) | istlidstséed@®amnces & dEMD
and the water body placed in Category 4a of the Integrated
Report. The stream is still impaired and continued monitoring
IS required until the stream attains use.

A For Hinkson Creek, the CAM process requires monitoring to
reduce uncertainty as to the type and sources of pollutants,
and also to measure improvements from actions.
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We are still Science and

here (mostly)

Adaptive
Management
Process

Assess problem

Evaluate

Design, implementation of field }
experiments in classic AM
learning is challenging
because:

A Impairment(s) are not
identified.

A Stressors are probably
distributed across
landscape.

A Although small-scale
experiments are possible,
scaling up is difficult.

<

uccess
completion

U Williams and others, 2007
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AEvaluate potential factors contributing to the impairment of Hinkson Creek.

AEvaluate the optimum application of science to resolve uncertainties,
determining the efficacy of actions that would improve water quality
conditions, and advising Stakeholders and the Action Team on science
strategies.

AMake recommendations to provide the Stakeholders with the information
needed to make informed decisions about investment in science, based or
what is known, what Is not known, and what needs to be known with
consideration of risk tolerance.



NCreati on of a Science Team. A Science Team ha:

persons, not holding public officeéThis team |
and credentials relating to the areas of biology, hydrology, ecology, chemistry, botany, geomorphology an
ot her physical science discipline-€fAMagreaanerd | uat e

Paul Blanchard, Hydrologist Missouri Department of Conservation

John Holmes, Stormwater Expert/Civi Allstate Consultants
Engineer
Slolol=Ten s (oo ool IR EEEE g s\ o [(o][o]s]  U.S. Geological Survey, Columbia Environmental Research
Center
Missouri Departmenof Natural Resources
DanObrecht Water Quality Specialist University of Missouri
EVRARON s MR EEEE T R =eelos] 58 U.S. Geological Survey, Columbia Environmental Research
Center
Tim Rielly, Water Quality Specialist Missouri Department of Natural Resources
Robert Voss, Environmental Supervise Missouri Departmenbf Natural Resources

Catherine WoosteiBrown U.S. Environmental Protection Agency




Science team operations

A/Ionthly meetings

ﬁGround rules:
ocus on providing independent, decisi@mlevant advice.
OCUS on science, eschew advocacy.

ecessary at times for members to recuse themselves for
some decisions.

ﬁProducts
dvice to action and stakeholder teams.
clence strategy plan.
iImited data analysis; some review.



Status of Hinkson Creek

Macroinvertebrate Stream Condition Index (MSCI)

AThe Missouri Department of Natural Resources (DNR) conducted
Invertebrate monitoring at 11 sites from 2012 to 2017 to track progress ir
mitigating impairment. The final metric for the invertebrate monitoring Is
the Macroinvertebrate Stream Condition Index (MSCore.

AThe MSCI is a multietric score calculated based on macroinvertebrate
community attributes, and it is used to assess whether a stream is fully
supporting of the beneficial use designation of aquatic life protection as
RSTAYSR AY aAidaazdzaNAQa 2 0SNJ vdzl f
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MSCI| Scores overview

A MSCI scores range from 4 to 20

AMS C | Scores greater than or
supportingo status

AARFully supportingo of the de
MI ssouri 0s Water Quality St e

A Designated use = protection of aquatic life
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2012 CAM Agreement

A MoDNR agreed to conduct biological assessments for 3
years (2012-2015)

ADrought conditiomspresent a@tdi
conditions In fall 2012 and fall 2013

A Due to drought conditions, MoDNR sampling concluded
with the fall 2017 sample season



Hinkson Creek .
Explanation
S am p I I n g S I teS A Missouri DNR Sample Locations
O University of Missouri Gaging Locations

11 DNR sampling
locations

University of Missouri
gaging stations (Hubbart
studies)
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Hinkson Creek 2012-2017

Total Samples = 101*
Fully Supporting = 55
Partially Supporting = 46
% Fully Supporting = 54.5

*samples affected by drought or insufficient habitat
were excluded from this total.
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Ozark/Moreau/Loutre Ecological Drainage
Unit Reference Streams

Total Samples = 23

Fully Supporting = 19
Partially Supporting = 4
% Fully Supporting = 82.6



MSCI Scores

Table 1. Macroinvertebrate Stream Condition Index (MSCI} scores by sampling location and date, 2001 - 2017. Fall 2017 was the most recent sample. Cells are colored from red to green, low to high scores. Cells with values greater than or equal to
16 are fully supporting. Gray cells indicate insufficient samples collected. The delineation between WBID 1007 (downstream) and WBID 1008 (upstream) is at Providence Road, near location 3.5. WBID 1007 is desgnated Class P (permanent flow)
whereas WBID 1008 is designated Class C (potential to dry to isolated pools during drought).

Date of Sample Averages Calculated Probabilties®
Sample Fall | Spring | Fall | Spring | Spring | Fall | Spring | Spring | Fall | Spring | Spring| Fal |Spring| Fall | Spring| Fall | Spring | Fall | 2001- | 2012- | 2001- | Passing| Failing % % |Reference| Binomial
Location [ 2001 | 2002 | 2003 | 2004 | 2005 | 2005 | 2006 | 2012 [ 2012 | 2013 | 2014 | 2014 | 2015 | 2015 [ 2016 | 2016 | 2017 | 2017 | 2017 | 2017 | 2006 | scores |Scores|Passing| Failing % Probability®
1008 57 36 61% [ 39% | 776% 0.000
HC & 16.0 18.0 140] 160[ 180] 16.0 1200 140 140 153] 153 160 5 4 B6% [ 44% | T76% 0.121
HC 7 160 180) 160{ 160) 180 16.0 160] 140 16.0 14 0 16.0 166] 165 168 11 2 B5% | 15% | T76%
HC 65 16.0 16.0 160 140l 180l 160[ 160 160 160/ 140 158 158] 160 8 2 B0% [ 20% | T76%
HC 6 12.0 160] 140f 480] 160 14.0 16.0] 140 1600 180[ 1200 120 160/ 120] 151 160] 152 8 7 3% [ 47% | T76% 0.033
HC 55 140] 160{ 160 16.0 160 160 180l 120[ 160 1600 140 140 160 154 154] 153 9 4 9% | 3% | T76% 0.329
HC & 16.0 1600 120 1200 140 1600 140 140/ 140{ 148 148 4 B 40% [ B0% | 776% 0.011
HC 4 120 16.0 160] 160f 480] 140/ 440 160 140 160[ 140] 151 164] 120 6 5 BE% | 45% | T76% 0.077
HC 35 120] 120 14.0 160] 160( 140{ 120/ 160 160/ 1600 120{ 160] 143[ 48] 120 6 6 B0% | B0% | T76% 0.033
1007 12 23 34% | 66% | T76% 0.000
HC 3 16.00 120 16.0 100] 120/ 140] 120/ 160 160 1600 160] 140) 42| 140] 147 & 6 B0% | B0% | T76% 0.033
HC 2 1400 120 12.0 140) 120 160 120{ 1600 160{ 140 140] 140/ 138 142) 127 3 9 25% [ 75% | VV6% 0.000
HC 1 1400 140 14.0 12.0 140 120 1600 1600 120] 140 144 145 140 3 8 27% [ 73% | V6% 0.001

*The binomial calculations for assessing Hinkson Creek’s compliance with Missouris Water Quality Standards were made using Microsoft Excefs BINOMDIST function given the following set of conditions.

To determine whether results are statistically similar/dissimilar, a binomial probability with an appropriate lewvel ofsignificance (a=alpha) is calculated based on the null hypothesis that the test stream (Hinkson Creek) would hawve a similar percentage o fMSC | scores
thatare 16 or greateras Ozark/Moreau/Loutre E DU biocriteria reference streams (2022 Listing M ethodology Docum ent).

1)

2) Excel BINOKMDIST Variables: Mum ber_s=num ber o f successes; Trials=num berofindependent trials; P mbabilty_s=probability of success on each trial, Cumulative=TRUE .
3) The percentage of fully supporting scores in the O zark/Moreau/Loutre EDU BIOREF streams)is 0.8256.

4) From the 2022 Listing Methodology Document: *..rate a stream asimpaired if biological criteria reference stream frequency of fully supporting scores is greater than five percent more than the test stream....” Based on that language, Probability_s =0.826-0.05.

5) Probability_s=0.775

(7] Test level significance is a=0.1.

7 Null hypothesis. *The test stream has the same percent of fully biolo gicalty supporting scores as the BIOREF streams.”

3) Conclugion: ifthe Cumulative Probability is greater than a=0.1, the null hypothesis is accepted, and the condusion is “unim paired.”




Comparison of All Hinkson Scores

Hinkson Creek - WBID 1008 Hinkson Creek WBID 1007 Ozark/Moreau/Loutre EDU
MoDNR Stations HC 3.5-HC 8 MoDNR Stations HC-HC 3 Reference Streams

@

S

m % Passm % Falil

m % Pass = % Fail m % Pass = % Fail



A Invertebrate data shows the Class C portion of the stream is
closer to attainment than the Class P segment.

A Continued monitoring will need to determine the effectives of
iImprovements to Hinkson recommended by the Action and
Stakeholders Team.

A Delisting would require multiple years of data attaining use
and watershed improvements to justify a break point in the
data.
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