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Hinkson CAM

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

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

ÅThis 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

ÅThe Total Maximum Daily Load (TMDL) is a ñphased and 

adaptive plan to restore water quality conditions in the Hinkson 

Creek watershed.ò

ÅThe 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.

ÅA 303(d) listed stream is ñde-listedò once a TMDL is approved 

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.

ÅFor 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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Design, implementation of field 

experiments in classic AM 

learning is challenging 

because:

ÅImpairment(s) are not 

identified.

ÅStressors are probably 

distributed across 

landscape.

ÅAlthough small-scale 

experiments are possible, 

scaling up is difficult.



{ŎƛŜƴŎŜ ¢ŜŀƳΩǎ wƻƭŜ ŦƻǊ /!a
ÅEvaluate potential factors contributing to the impairment of Hinkson Creek.

ÅEvaluate 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.

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



Name Organization

Paul Blanchard, Hydrologist Missouri Department of Conservation 

John Holmes, Stormwater Expert/Civil 
Engineer 

Allstate Consultants 

Robert Jacobson, Research Hydrologist U.S. Geological Survey, Columbia Environmental Research 
Center

Dave Michaelson, Stream Ecologist Missouri Departmentof Natural Resources

Dan Obrecht, Water Quality Specialist University of Missouri 

Barry Poulton, Research Ecologist U.S. Geological Survey, Columbia Environmental Research 
Center

Tim Rielly, Water Quality Specialist Missouri Department of Natural Resources 

Robert Voss, Environmental Supervisor Missouri Departmentof Natural Resources

Catherine Wooster-Brown U.S. Environmental Protection Agency 

ñCreation of a Science Team. A Science Team has been appointed consisting of not more than nine (9) 

persons, not holding public officeéThis team is to be populated by individuals with scientific backgrounds 

and credentials relating to the areas of biology, hydrology, ecology, chemistry, botany, geomorphology and 

other physical science disciplines to evaluate characteristics of Hinkson Creek.ò  - CAM agreement



Science team operations
ÅMonthly meetings

ÅGround rules:
ÅFocus on providing independent, decision-relevant advice.
ÅFocus on science, eschew advocacy.
ÅNecessary at times for members to recuse themselves for 

some decisions.

ÅProducts
ÅAdvice to action and stakeholder teams.
ÅScience strategy plan.
ÅLimited data analysis; some review.



Status of Hinkson Creek

Macroinvertebrate Stream Condition Index (MSCI)

ÅThe Missouri Department of Natural Resources (DNR) conducted 
invertebrate monitoring at 11 sites from 2012 to 2017 to track progress in 
mitigating impairment. The final metric for the invertebrate monitoring is 
the Macroinvertebrate Stream Condition Index (MSCI) score. 

ÅThe MSCI is a multi-metric 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 
ŘŜŦƛƴŜŘ ƛƴ aƛǎǎƻǳǊƛΩǎ ²ŀǘŜǊ vǳŀƭƛǘȅ {ǘŀƴŘŀǊŘǎΦ  



MSCI  Scores overview

ÅMSCI scores range from 4 to 20

ÅMSCI Scores greater than or equal to 16 indicate ñfully 

supportingò status

ÅñFully supportingò of the designated use as defined in 

Missouriôs Water Quality Standards

ÅDesignated use = protection of aquatic life



2012 CAM Agreement

ÅMoDNR agreed to conduct biological assessments for 3 

years (2012-2015)

ÅDrought conditions resulted in ñnon-representativeò 

conditions in fall 2012 and fall 2013

ÅDue to drought conditions, MoDNR sampling concluded 

with the fall 2017 sample season



Hinkson Creek 
sampling sites

11 DNR sampling 
locations

University of Missouri 
gaging stations (Hubbart 
studies)



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.



Ozark/Moreau/Loutre Ecological Drainage 

Unit Reference Streams

Total Samples = 23

Fully Supporting = 19

Partially Supporting = 4 

% Fully Supporting = 82.6



MSCI Scores



Comparison of All Hinkson Scores

34.3%

65.7%

Hinkson Creek - WBID 1007
MoDNR Stations HC 1 - HC 3

% Pass % Fail

82.6%

17.4%

Ozark/Moreau/Loutre EDU 
Reference Streams

% Pass % Fail



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

ÅContinued monitoring will need to determine the effectives of 
improvements to Hinkson recommended by the Action and 
Stakeholders Team.

ÅDelisting would require multiple years of data attaining use 
and watershed improvements to justify a break point in the 
data. 
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ά¢ƘŜ aƛǎǎƛƻƴ 
of the 
Committee 
requires any 
project it 
considers must 
clearly and 
specifically 
relate to 
removing 
Hinkson Creek 
from its 
impaired 
ǎǘŀǘǳǎΦέ



�³�7�K�H���W�H�U�P���µ�µ�X�U�E�D�Q���V�W�U�H�D�P���V�\�Q�G�U�R�P�H�¶�¶��
describes the consistently observed ecological 
�G�H�J�U�D�G�D�W�L�R�Q���R�I���V�W�U�H�D�P�V���G�U�D�L�Q�L�Q�J���X�U�E�D�Q���O�D�Q�G�«��
�D�V�F�U�L�E�H�G���W�R�«���S�U�L�P�D�U�L�O�\���X�U�E�D�Q��stormwater
runoff delivered to streams by hydraulically 
�H�I�I�L�F�L�H�Q�W���G�U�D�L�Q�D�J�H���V�\�V�W�H�P�V�´

(Walsh and others, 2005).


