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Problem Identification and Background
Forty percent of Michigan’s population lives in the three-county metropolitan Detroit area (Macomb, Oakland,
and Wayne counties) in the southeast portion of the state. More than 1.4 million people in over 60
municipalities inhabit the Clinton River Watershed. The Main Branch of the Clinton River is divided into three
“subwatersheds” - Upper, Main and East. The river’s four largest tributaries have their own subwatersheds—
Paint Creek, Stony Creek, North Branch and Red Run. Water within each of these subwatersheds flows into
the Clinton River and eventually into Lake St. Clair. Precipitation that falls within the Lake St. Clair
subwatershed drains directly into Lake St. Clair via a primarily closed storm drain system.
Land use within the watershed is varied: the southern portion is urban, the middle section is made up of
rapidly-developing suburbs, and the northern region is rural. The condition of the river and its tributaries
varies dramatically, from runoff and pollution problems in urban areas, to healthier waters with thriving trout
fisheries in suburban and rural areas. Stormwater volume, sediment and bacteria continue to be the most
prominent pollutants challenging water quality and habitat.
Water quality in the Clinton River has improved dramatically over the past thirty years. Industrial discharges
are now regulated under the Clean Water Act. While live fish couldn't be found from Pontiac to the mouth of
the Clinton in the 1960s, a large, varied fishery exists today. Many people enjoy canoeing, fishing, boating
and riverfront parks throughout the watershed.
The Clinton is typical of an urban river. When it rains, urban and suburban development in the watershed
result in higher river flows than we see in natural watersheds. Water running off of our yards and paved
surfaces (including roads, sidewalks, rooftops and parking lots) discharges into our waterways, carrying with
it dirt, fertilizers, pesticides, oils, metals and other pollutants. The sheer volume of water entering the river
during storm events results in significant erosion and sedimentation.
Currently more than 40 local and county governments and numerous other public entities across the
watershed that are subject to Phase II of the National Pollutant Discharge Elimination System (NPDES)
under the Clean Water Act have formed 7 subwatershed planning groups—Upper Clinton, Clinton Main,
Stony/Paint, North Branch, Red Run, Clinton River East, and Lake St. Clair Direct Drainage. Each group has
charted a course to fulfill the requirements of their stormwater permits by working together on a
subwatershed basis, sharing data and information and creating joint planning documents.
As a part of this planning and permit effort, each of these 40+ communities had to complete Public Education
Plan (PEP) for educating the public on how to reduce stormwater pollution and protect of our local water
resources. A key component of these communities’ PEPS was the inclusion of a volunteer water quality
monitoring program, the Clinton River Watershed Council’s Adopt-A-Stream program.
The CRWC will use these data to help establish a baseline for water quality at specific sites in the Clinton
River and its tributaries. Our hope is that this information will be used to educate the public, making it easier
to actively improve the water quality of this region. Therefore, we will submit this data to necessary State
and local authorities.

Project Description
By introducing a volunteer water quality-monitoring program in the Clinton River Watershed, our goals are to:
1. educate citizens about water quality concepts and water quality issues in the watershed. More
specifically, it is our goal to help communities in the watershed achieve the objectives of the MDEQ
Phase II PEP Categories, with particular emphasis on educating the public about:
a. their responsibility and stewardship in their watersheds,
b. the location of residential separate storm water drainage system catch basins, the waters of
the state where the system discharges, and potential impacts from pollutants from the
separate storm water drainage system,
c. how to identify and report possible illicit discharges,
d. the management of riparian lands to protect water quality.
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2.

3.
4.
5.
6.

develop a long-term record of benthic macroinvertebrate communities, habitat quality and basic
chemical conditions that can be used by municipalities in developing and implementing their
subwatershed management plans;
determine whether water quality is changing over time (trends);
screen for potential water quality problems throughout the watershed;
use this program as a way to significantly increase involvement of citizens in watershed restoration
and protection activities; and
increase community awareness of, affinity for and involvement with the Clinton River Watershed
Council.

Monitoring volunteers will be recruited from subwatersheds of the Clinton River. Training sessions will be
held throughout the subwatersheds for the convenience of volunteers. Our volunteers will go thought a two
to three step training process. Training sessions are noted below. Benthic certified volunteers well be recertified each year by taking a recertification classes.
Introduction to the Watershed: Volunteers will learn about stormwater and its affects on the Clinton River
watershed. This training session will teach volunteers about the basic geologic characteristics of watersheds
and how human life directly impacts their watershed of residence. Further, those attending this session will
be introduced to the Adopt-A-Stream program.
Field Training: Volunteers will get a more complete understanding of water quality monitoring. This session
explains physical and biological monitoring in depth. After learning about sampling methods in the
classroom, volunteers will go out to the field and test their knowledge by performing physical and biological
monitoring practices.
Benthic Certification: Individuals who are particularly interested in identifying benthic macroinvertebrates
can take this class. Volunteers who attend this session, and successfully complete an identification quiz, are
eligible to become “bug identifiers.” Each team is monitoring team will be assigned one “expert” identifier.
Volunteers must receive a 90% on their quizzes to receive certification.
Recertification and Refresher Sessions: We will hold regular sessions that repeat skills learned in the
previous training sessions. Sessions will be held for benthic macroinvertebrate identification and monitoring.

Teams will generally consist of 4-5 members. All teams must consist of at least three trained adults at least
two trained adults must be available for any monitoring event. At least one team member needs to be
“Benthic Certified.”

Benthic Macroinvertebrate Monitoring
Sampling will take place during May and October. These months have been selected due to reliable water
flow (there is often low flow into September) and presence of a diversity of species. Sites will be reaches
primarily upstream of key road crossings due to their easy access, prior collection of data at these sites and
the limited amount of sizable buffered streams/river areas within the watershed.
Macroinvertebrate samples will be collected from all available habitats with a 1 mm mesh D-net starting
downstream and moving upstream for approximately 30 minutes with an area of no more than 300 feet
maximum. All collected organisms will be placed into one composite sample before identification begins. At
least 2 samples of each organism found will be identified and placed in a vial to be returned to the
watershed. This identification protocol allows data to be used in a total stream quality score (excellent,
good, fair, poor) as directed by the Stream Crossing Watershed Survey Procedure.
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Habitat Assessment
Volunteers also will evaluate habitat and physical conditions at each site as part of the May and October
monitoring. They will note the relative proportions of substrate, riparian vegetation, and the extent of
sedimentation. Observations concerning land use and potential sources/causes of stress also will be
recorded. These physical observations are necessary as a complement to the benthic data in order to fully
evaluate site conditions.
.
Monitoring sites will be selected based on the following criteria:
a) site conducive to adopted protocols
b) safe access
c) site has been selected by a Clinton River subwatershed planning advisory committee as location for
baseline data collection
d) site is upstream or directly downstream of conversion of two water bodies
e) site location within subwatershed sub-basins has been considered (land use, location of other sites)
f) data from site would be helpful to subwatershed planning or BMP implementation
g) site is within similar data has been collected from site in recent years
h) sites are in reasonable proximity to volunteers homes
Consideration is also given to the size of the subwatershed, with more sites, ideally occurring in larger
watersheds Additional sites will be added as more volunteers are recruited and trained. CRWC is currently
finalizing permanent site locations. Latitude and Longitude coordinates for active sites will be
obtained prior to the 2007 season and coordinates for all sites by the end of 2007. Sites will be renamed according to procedures listed in the Revised GLEAS Procedure #51 (2002), Stream Crossing
Watershed Survey Procedure (April 27, 2000),
Temporary
Site Code

Community

County

Subwatershed

Water Body

Location

AA

Warren

Macomb

Red Run

Bear Creek
(drain)

S of 12 mile; E of Mound

Oakland

Upper Clinton

Oakland

Stony/Paint

Clinton RiverHeadwaters
Paint Creek

B

Independence
Twp
Orion Twp

BB

Clinton Twp

Macomb

LSC

Cottrell Drain

W of Jefferson @ Union Lake Rd

C

Village of Orion

Oakland

Stony/Paint

Paint Creek

Childrens Park; 160 Anderson Street

D

Orion Twp

Oakland

Stony/Paint

Paint Creek

Kern and Clarkston

DD
E

St Clair Shores
Washington Twp

Macomb
Macomb

LSC
Stony/Paint

St. Clair Shores Country Club;
31 mile and E of Mt. Vernon

EE

Shelby Twp

Macomb

CREW

Rhorbeck Drain
Stony Creek
Middle BranchClinton

F

Washington Twp

Macomb

Stony/Paint

Stony Creek

Nature Center Rd. inside Stony
Creek Metro Park

FF

Waterford

Oakland

Clinton Main

Clinton River

Clinton River at Cooley Lake Rd.

G

Oakland Twp

Oakland

Stony/Paint

West Branch
Stony Creek

Park Rd inside Stony Creek Metro
Park; last water body before
entrance to West Branch Picnic area

H

Pontiac

Oakland

Clinton Main

Galloway Creek

N of 75; W side of Giddings

A

Dixie Hwy at Doctor’s Office
N of Indianwood; W of Newman Rd

25 Mile and Van Dyke
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J

Auburn Hills

Oakland

Clinton Main

Clinton River

Riverside Park on Auburn Rd

K

Rochester Hills

Oakland

Clinton Main

Clinton River

W of Livernois on Avon Rd

L
M

Rochester Hills
Rochester

Oakland
Oakland

Stony/Paint
Stony/Paint

Paint Creek
Paint Creek

Tienken Rd; E of Livernois Rd
University Dr E of Rochester Rd

N

Rochester Hills

Oakland

Clinton Main

Clinton River

Yates Mill Park; N side of Avon at
Dequindre

O

Shelby Twp

Macomb

CREW

Middle BranchClinton

Schoenherr N. of 25 mile

Q

Clinton Twp

Macomb

CREW

Utica Drain

Macomb Community College; bridge
near entrance; near Garfield and
Hall Rd.

R

Macomb Twp

Macomb

CREW

Middle BranchClinton

Waldenburg Park; 21 Mile E of
Romeo Plank Rd

S

Troy

Oakland

Red Run

Sturgis Drain

W side of Rochester Rd; N of Big
Beaver @ Life Christian Church

T

Troy

Oakland

Red Run

Gibson Drain/
Nelson Drain

E of Dequindre @ Hill Dr; S of Long
Lake

V

Warren

Macomb

Red Run

Big Beaver
Creek (drain)

James Nelson Park; 15 mile E of
Dequindre

Y

Sterling Heights

Macomb

Red Run

Clinton River

Clinton River Rd; W of Schoenherr
inside of Dodge Park

Z

Warren

Macomb

Red Run

Big Beaver
Creek (drain)

S of 14 mile; E of 53

Specific emphasis will be on training volunteers on quality assurance so that the data collected can be used
by municipalities and state agencies in making resource management decisions. Protocols and analysis
strategies have been selected to ensure the greatest reliability and accuracy possible for the program.
Results will be provided in summary format, at minimum, on an annual basis to interested volunteers, CRWC
members, the general public, municipalities and other parties participating in the Clinton River Watershed
Subwatershed Advisory Groups and MDEQ. Data will be evaluated against any baseline data already
established for sites through subwatershed advisory groups. Where applicable, EPA standards for “fishable”
and “swimmable” waters and state standards for parameters will be used in analysis. Each subwatershed
has its own characteristics and water quality problems. While most are connected to stormwater, and many
overlap, data collected will analyzed in light of the water quality problems presented in each of the
subwatershed watershed management plans.
It is our goal to post data and results summaries to our website via interactive web technology by 2007.
Results will be used by the Clinton River Watershed Council to educate watershed residents, students,
government officials and businesses/organizations on water quality trends within the watershed. Results will
also used by municipalities within the watershed to help guide the development and implementation of their
subwatershed management plans. Trends in water quality and identification of sites that are experiencing
significant impact will be particularly useful to the subwatershed planning and stormwater BMP
implementation processes.
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Task Timetable
Task

Timeline

Conduct New Volunteer Trainings

Jan-September

Conduct Refresher Volunteer Trainings

Ongoing as time permits

Inventory Monitoring Equipment Kits/Calibrate Equipment

April and September

Purchase and Re-stock Monitoring Equipment Kits as Needed

April and September

Confirm Team Coordinators Status, Re-assign Team Coordinators as
Needed, Confirm volunteer participation/Re-assign as needed, Assign
New Volunteers to Monitoring Sites

August and April

Conduct Adopt-a-Stream Monitoring

May and October

QA-Conduct side-by-side Monitoring (20% sites); Observe team at
site and correct protocols as needed- QA Level II

May and October

QA-Verify Macroinvertebrate Identification; Note Problems; Take
Corrective Actions as Needed

Summer and Winter

Analyze Data and Complete Annual Report

Jan-April

Primary potential constraints are supplies and manpower. As in any project cost of supplies are at the
utmost concern. One monitoring kit is approximately $250. A lack of volunteers could pose as a potential
constraint on this project. Since we have a large area to cover, and limited staff and volunteer time, this is a
realistic concern. Promotion and recruitment will focus on overcoming noted challenges.

Data Quality Objectives
Stream Crossing Watershed Survey procedures and GLEAS Procedures # 51 are commonly used by
consultants and volunteer monitoring groups across Michigan. To increase comparability of results from this
program to data collected by other groups or at previous times, protocols used in this program reflect the
above listed MDEQ procedures to the fullest extent possible. Any changes in protocols have been made to
increase the quality of data collected by volunteers and to ensure the sustainability of the program.
Data collected at an individual site will be comparable to data collected at other sites and representative of
conditions within each subwatershed because: 1) all data collection occurs within a 100 ft reach (most site do
not allow access to a wider reach) and 2) a uniform (consistent unit effort) is used for data acquisition.
Primary monitoring sites will be located directly upstream of road crossings. Additional reference sites will be
located in “pristine” areas of the watershed and/or adjacent to areas that implement best management
practices (BMP) in an effort to monitor water quality under “the best possible conditions” within the
watershed. Reference sites will be noted as such during analysis and reporting. As waterways in the Clinton
River Watershed are very flashy, in the event of high water or other unsafe monitoring conditions at the time
of planned monitoring, volunteers are asked to complete the entire monitoring process at a later time during
the identified monitoring month when water levels are below 3ft and/or closer to typical seasonal levels.
CRWC’s Program Manager provides a quality assurance review of data forms. Data from the current season
will be compared with prior seasons as needed as part of the quality assurance review. The Program
Manager will contact Team Coordinators for clarification and/or retraining whenever any questions of
completeness, accuracy or precision are in question. CRWC will also make a “good faith” effort to complete
comparison assessments of at least 20% of the monitoring sites each year. This effort will also allow CRWC
to establish higher level quality assurance designations for teams (QA II and QA III) when comparison
assessments are completed “side-by-side” while teams are monitoring their sites (See details below).
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Completeness is a measure of the proportion of data obtained that is judged to be valid. It combines the
results from all teams to give the manager a measurement of how the program is functioning overall. Not all
data generated is automatically acceptable for use in addressing the objectives of the program since data
may fail QA reviews.
To ensure completeness of data and to further ensure quality control, volunteers monitor in teams and are
asked to conduct all monitoring protocols in a specific sequence during the same visit to their sites.
Instructions for all protocols are taught and practiced during training and provided to all volunteers, both
during training and with site monitoring equipment. All data will be recorded on standard data forms and
maintained in the same database. While CRWC is interested in trends across subwatersheds, changes
overtime at specific sites are the primary focus. Therefore completeness of individual forms is the primary
concern. Once a greater number of monitoring sites are established in the subwatersheds, completeness
across sites will become of greater concern. As the volunteer program grows, the experience of returning
volunteers will grow, increasing completeness and improving all QA measures.
Data from the Adopt-a-Stream monitoring program will not be used to enforce compliances but will be used
to identify concerns and trends. As such, there are no legal reasons why a certain percentage of the
anticipated data must be collected. However, failure to monitor identified sites twice per year could be
indicative of waning volunteer interest in the program. Therefore, a target of 90% completeness will be
established for this program. When data are not collected as scheduled from a site, CRWC staff will attempt
to ascertain the reasons for this failure and correct them. Unfavorable weather on several consecutive
weekends, for example, may lead to a failure to achieve the 90% target, about which nothing can be done.
Representativeness refers to the degree to which the measured data reflect the true conditions in the
environment being studied.
For road/stream crossings, volunteers are instructed to monitor pre-selected sites approximately 25 feet
upstream of road crossings to avoid direct impact from roads. For all sites, as much as the local area allows,
sites are established to represent the full variety of stream habitat types available locally, emphasizing the
inclusion of riffle habitat. Site locations have been pre-established by the Project Manager and
recommendations are provided to Team Coordinators on where to monitor. Team Coordinators are directed
to take photos and/or make a drawing to show the reach and surrounding environment.
Comparability is the degree to which data can be compared directly to similar studies.
CRWC’s primary goal is to establish comparability of data collected within the Clinton River Watershed by
CRWC, MDEQ and various consulting firms and/or municipal efforts to gather baseline data for watershed
management purposes. By using standardized sampling methods and units of reporting, and documenting
them in CRWC’s QAPP, comparability can be achieved in future monitoring efforts by following the QAPP.
Procedures used are based on the revised GLEAS Procedure #51 (2002), Stream Crossing Watershed
Survey Procedure (April 27, 2000), and MiCorps training procedures, increasing comparability with
monitoring completed across Michigan.
The Stream Crossing Watershed Survey Procedure (April 27, 2000) recommends that monitoring take place
between early spring, before leaf-out and in early fall after leaves drop and during the shortest window
possible. Monitoring will be completed in October and May. A two to three week window (at the beginning of
each month), with a third or fourth week for rain-delay has been established for our monitoring period. The
reason for flexibility is staff capacity and volunteer availability.
Recommendations also include monitoring during low or moderate, but stable flow conditions. Because lake
level controls exist in the headwaters section of the Clinton River and on several major Clinton River
tributaries, that do not take downstream habitat conditions into consideration, flow rates are below average
and are least stable (stormwater and wastewater treatment plant release water makes up most of the flow of
the upper Clinton during this period) during summer months. While gathering data on low level flow
conditions would yield useful information, establishing baseline conditions during normal dry weather flows is
the initial goal of this program.
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CRWC anticipates that monitoring during this season will reflect state-wide efforts to gather data during
stable, normal flow conditions. Since macroinvertebrate identification occurs at the order level for the
MiCorps program, and because a wide variety of macroinvertebrates can be found during both September
and October, CRWC doesn’t anticipate significant discrepancies in comparability of data based on
seasonality. Because the Clinton River Watershed is highly urbanized, CRWC does however, anticipate
significant differences in macroinvertebrate populations and habitat conditions found within its watershed
versus those found less urbanized watersheds.
Precision is the degree of agreement among repeated measurements of the same indicator and gives
information about the consistency of your methods.
Accuracy or Bias is a measure of confidence that describes how close a measurement is to its true value.
Details are provided below for precision and accuracy in conjunction with the specific monitoring types.
Macroinvertebrate Sampling
CRWC’s main completeness objective for macroinvertebrates is that there is a tally number listed for each
type of organism on the identification form for which a sample was collected (Note: CRWC doesn’t collect
mollusks per recommendations by MDNR out of concern for protection of threatened and endangered
species. CRWC doesn’t collect crayfish since the accuracy and precision of identification of this species is
extremely high.) While completion of the count, code columns and #R and #C tallies on the data form are
important, incompletion will not affect the quality of the data collected. Therefore, the Project Manager will
contact Team Coordinators as needed to coach them on improvements in this area, but will not consider the
data invalid.
Following a QA review of all collected and analyzed data, data completeness will be assessed by dividing the
number of measurements judged valid by the number of total measurements performed. The data quality
objective for completeness is 90%. As previously stated, the Project Manager will contact any Team
Coordinator that doesn’t provide 100% complete macroinvertebrate sampling data.
To ensure accuracy and precision, benthic macroinvertebrate identification will be completed primarily to the
class and order level, with a limited number of identifications to the suborder and family levels. This simplifies
the identification process and reduces the level of skill required for identification. Organisms that are
identified to the suborder and family level have relatively clear distinguishing characteristics. Because
streams in this watershed have variable physical characteristics, benthic macro invertebrates will be
collected from all available habitat types and composited for scoring. This procedure will allow site scores to
reflect the entire community at each location.
Volunteers are also required to participate in a benthic macroinvertebrate identification training as part of a
larger 6+ hour Adopt-A-Stream training. All volunteers complete a macroinvertebrate identification quiz and
Team Coordinators are required to score 90% or greater on this quiz (QA Level I). Team Coordinators will
submit two individuals of each type of organism collected during each monitoring season to CRWC staff for
identification validation in separate, labeled sample jars containing 90% rubbing alcohol. Team Coordinators
or anyone wishing to lead the identification of macroinvertebrates for their team are also required to complete
a refresher training and identification quiz (90% or more correct) once every two years. Any CRWC AAS
Volunteers that offer macroinvertebrate identification training to other volunteers are required to score 100%
on a macroinvertebrate identification quiz or site macroinvertebrate data collection forms at least three times
in the previous two years (no macro identification data less than 90% accurate). Data collection forms
submitted by the volunteer’s team needs to be 100% complete for at least two seasons in a row. A QA Level
II rating may be obtained by an Adopt-a-Stream team evaluated by the Program Manager or others qualified
to provide macroinvertebrate training at the monitoring site. Volunteers are expected to correctly perform
macroinvertebrate sampling methods and techniques and identification in order to obtain a Level II Team
rating. A team may earn a QA Level III rating if the team (led by Team Coordinator) if the agreement in
sample macroinvertebrate composition between a sample collected by the Program Manager (or other
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qualified expert) at the same location and the team sample is 70% or greater and identification of organisms
collected by the team is 95% correct or greater.
CRWC staff offering macroinvertebrate identification trainings must either have prior macro identification
experience or attend a CRWC macroinvertebrate identification training and score 100% on a CRWC
macroinvertebrate identification quiz.
Accuracy is improved (bias reduced), by increasing the number of macro-certified volunteers on each team
and is verified through verification of provided samples. Bias is addressed by having different members of
the site team collect macroinvertebrates at least once every two years. The makeup of individual teams also
changes from year to year, further ensuring different individuals collect macroinvertebrate samples.
Representativeness: For road/stream crossings, volunteers are instructed to select and monitor a site
approximately 25 feet upstream of road crossings to avoid direct impact from roads. For all sites, as much as
the local area allows, sites are established to represent the full variety of stream habitat types available
locally, emphasizing the inclusion of riffle habitat. All available habitats within the study site will be sampled
to ensure a thorough sampling of all of the organisms inhabiting the site. Resulting data from the monitoring
program will be used to represent the ecological conditions of the contributing subwatershed. Since
resources are not available to allow the program to cover the entire watershed, some subwatersheds will not
initially be well represented. Additional subwatershed sites will be added as resources and volunteers allow.
To ensure comparability, all volunteers will follow the same sampling and site selection methods and use the
same units of reporting. The Program Manager and other staff conducting field trainings will learn the
standard MiCorps monitoring methods by either attending a MiCorps training or via staff that have attended a
MiCorps training. Volunteers will follow these methods to ensure comparability of results among all MiCorps
programs.
Organism identification is currently completed to the order level. CRWC’s program emphasizes volunteer
leadership to empower volunteers, encourage them to take further stewardship actions in their communities,
and to make the program sustainable for CRWC. Teams self-coordinate so less equipment is needed. With
these considerations in mind, volunteers may monitor at any time during May and October. Volunteers are
strongly encouraged to monitor during the first three weeks of each month, leaving the last week for
rescheduling as needed. (If more than ¼ inch of rain falls in most of the Clinton River Watershed, there are
sizable stormwater surges in most waterways, making macroinvertebrate monitoring challenging or
impossible, and possibly altering chemical and physical conditions. Volunteers are instructed to wait at least
three days after a rain event to reschedule.) No monitoring data is collected if it can’t be collected within a
one month window. If a Team Coordinator is not able to coordinate his/her team he/she will inform the
Program Manager no later than the end of the 1st week of the sampling window in order for the Program
Manager to arrange for another Team Coordinator to assist or for another team to monitor the site.
Otherwise, the site will go unmonitored for that season. Note: If CRWC elects to identify macroinvertebrates
to the family or genus level in the future, it will consider narrowing the monitoring timeframe.
Habitat Assessment
While CRWC requests that data forms be fully completed by each team, each season, this isn’t always
possible (ie. misjudgment on the amount of daylight available, thunderstorms approaching). If necessary,
teams are informed that they may return the following day to complete the habitat assessment.
Completeness: CRWC’s goal for completeness of the habitat assessment is 100%. If the habitat assess ment
section isn’t completed, the Project Manager contacts the Team Coordinator to determine why and to stress
the importance of answering all habitat assessment questions. Because each habitat assessment question
is included in an overall habitat scoring process, the entire section must be completed to compute a habitat
score. If the habitat assessment section isn’t completed, raw data will be recorded and reported.
To increase accuracy and precision, CRWC staff or qualified volunteers train volunteers on habitat
assessment protocols, by guiding them through a “streamside” use of the standard operating procedures and
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forms, thus increasing the quality of data reported (QA Level I). A team may earn QA Level II designation
when evaluated by program personnel at their monitoring site. The qualified staff/volunteer conducts a “sideby-side” habitat assessment while the team conducts its own assessment. Teams with results of 90%
accuracy or better (substrate score no more than 20% difference on any single substrate material) receive a
QA Level II designation. Bias is addressed by having different members of the site team collect
macroinvertebrates at least once every two years. The makeup of individual teams also changes from year
to year, further ensuring different individuals collect macroinvertebrate samples.
Representativeness: For road/stream crossings, volunteers are instructed to monitor pre-selected sites
approximately 25 feet upstream of road crossings to avoid direct impact from roads. For all sites, as much as
the local area allows, sites are established to represent the full variety of stream habitat types available
locally, emphasizing the inclusion of riffle habitat. Site locations have been pre-established by the Project
Manager and recommendations are provided to Team Coordinators on where to monitor. Team
Coordinators are directed to take photos and/or make drawings to show the reach and surrounding
environment. Average conditions across the reach will be reported and the surrounding land area will be
viewed as a part of data collection.
To ensure comparability, all volunteers will follow the same sampling and site selection methods and use the
same units of reporting. The Program Manager will provide additional explanation information in the standard
operating procedures and on the CRWC website as time allows, to improve volunteer understanding of
parameters. The Program Manager and any other staff conducting field trainings will lean the standard
MiCorps monitoring methods by either attending a MiCorps training or through staff that have attended a
MiCorps training. Volunteers will be trained to follow these methods (with minor adjustments to match
procedures used for determining habitat score) to ensure comparability of results among all MiCorps
programs. (See SOP and data form for details.)

Training Requirements and Certification
All volunteers will be trained in a consistent manner (by CRWC staff or approved, trained Adopt-a-Stream
Volunteers) to ensure that the protocols are conducted properly and in a standardized fashion. At least one
investigator for each site will be a skilled in field aquatic sampling methods and organism identification (Team
Coordinator). CRWC staff will complete MICORPs workshop and side-by-side training. Whenever possible,
Adopt-a-Stream Volunteers selected to provide training to other volunteers will also complete MICORPs
workshop training and will be trained and observed by CRWC staff prior to training volunteers on their own.
Volunteers are required to attend a minimum of 6 hours of training, currently offered in two, three hour
sessions. Training includes a background presentation on the monitoring program and how the tasks that
the volunteers are being trained to carry out fit into the overall program, demonstration by the trainer of the
tasks, practice by the volunteers, closely watched by the trainer, feedback on volunteer performance at the
training session, and a formal acknowledgement of successful completion of the training which is achieved
by sending certificates to trained volunteers.
The first half day will be conducted in a classroom and the following topics will be covered:
1. Goals of the volunteer monitoring program;
2. Watershed concepts (watershed, stormwater impacts on stream health/water quality, tips for clean water)
3. Overview of physical, chemical and biological monitoring protocols (including slides of streams under
various conditions)
4. Safety protocols
5. Adopt-A-Stream Volunteer Teams in Action (overview of volunteer tasks and monitoring timeline)
6. Benthic macroinvertebrate identification-instruction and quiz
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During the second half-day session, participants visit one-two stream sites to practice all monitoring
protocols and to become familiar with data collection instruments and forms. This training will give
volunteers an opportunity to "get their feet wet" and to ask questions that may not have occurred in the
classroom setting.
If CRWC chooses to have volunteers submit data via an online database additional training will be provided
to Team Coordinators as needed.
At least one person on each team must be macro-id certified (90% or better accuracy on quiz), preferably the
Team Coordinator. CRWC’s goal is to have at least two macro-id certified volunteers on each team.
Completion of a refresher training is required for Team Coordinators every two years and optional for team
members. Protocols are reviewed and macro-identification skills are re-tested for all who attend (QA Level I
team designation). A QA Level II rating may be obtained by an Adopt-a-Stream team evaluated by the
Program Manager or others qualified to provide macroinvertebrate training at the monitoring site. Volunteers
are expected to correctly perform macroinvertebrate sampling methods and techniques and identification in
order to obtain a Level II Team rating. A team may earn a QA Level III rating if the team (led by Team
Coordinator) also correctly identifies all collected organisms as confirmed at the monitoring site by program
training personnel.
A team may earn a QA Level II designation for habitat assessment when evaluated by program personnel at
their monitoring site. The qualified staff/volunteer conducts a “side-by-side” habitat assessment while the
team conducts its own assessment. Teams with results of 90% accuracy or better (substrate score no more
than 20% difference on any single substrate material) receive a QA Level II designation.
A team may earn a QA Level II or III designation for chemical monitoring when evaluated by program
personnel at their monitoring site. A QA Level II designation is earned when the team meets accuracy limits
for 75% of the parameters tested and the chemical data form is 100% complete. A QA Level III designation
is earned when the team meets accuracy limits for 100% of the parameters tested and the chemical data
form is 100% complete.
A QA II or QA III rating for habitat, physical and/or chemical monitoring is maintained by a team as long as
same Coordinator is on team and maintains training requirements.
st

Training records will be kept as part of CRWC’s volunteer database. Training sessions attended, 1 season
monitoring, macro-identification status and date of last refresher will be kept for all volunteers, as well as a
record of which seasons each volunteer monitored with a team.
Anyone assisting with data entry will be trained by CRWC staff. A procedure for data entry will be
documented, the individual will observe the Program Manager as he/she enters the data and the trainee will
be observed until the Program Manager is confident of the accuracy of the trainee. The Program Manager
will check 10% of the data forms for database entry accuracy. If there is greater than 10% inaccuracy, the
Program Manager will verify all data entry.
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Section B: Project Design and Procedures
Study Design and Methods
Safety
Volunteers are asked to wait at least three days after heavy precipitation before sampling. There is a place
on the field data sheet to note the extent of precipitation in the previous days. It is recognized that during
extremely wet periods, sampling may have to be delayed.
Volunteers are asked to work in groups of three or more and asked not to monitor alone. Safety procedures
are discussed during the training sessions (see "Safety Guidelines" in the Appendices). Written copies are
provided to each volunteer and placed in the site monitoring kits. Site teams are given an entire month to
schedule their monitoring visits, with an emphasis on the first two weeks of the month. The third week is for
rain delays. If a volunteer cannot make a scheduled sampling visit for any reason, they must notify the Team
Coordinator. If only one volunteer is available for monitoring, the Team Coordinator will contact CRWC and
the Project Manager will attempt to find a replacement. If a replacement cannot be found, then the site visit
may have to be rescheduled or canceled. Final decisions on monitoring visit dates will be made by each
site’s Team Coordinator.
If site access requires crossing private property, then Team Coordinators must seek permission from the
owner. This shouldn’t be a problem because most sites will be located at road crossings or prior
arrangements will have been made by either CRWC or the municipality where the site is located. All
volunteers will be provided with CRWC Adopt-a-Stream monitoring signs to place in their vehicles when
monitoring to identify themselves. Volunteers who have monitored for an ear are qualified to receive Adopt-aStream t-shirts as well.

Frequency
The choice of sampling frequency is based on the rate at which change is likely to occur in the
measurements. Due to the rapid development that is occurring in much of the Clinton River Watershed,
CRWC has elected to monitor macroinvertebrates and habitat parameters twice a year. It is anticipated that
some sites may very well experience change in conditions in less than one year. While certain areas of the
watershed and waterways are stable or in above average condition, repeated sampling will allow CRWC to
build a larger set of baseline data.
While concern over non-point source pollutants from stormwater are a major reason this program has been
established, the program is currently designed to assess general conditions, based on cumulative pollutant
loads and extreme conditions. Therefore monitoring during wet weather conditions is not currently a part of
the program.
Sampling Period
Frequency of monitoring is twice a year, in May and October, with emphasis on the first two weeks of the
months, leaving the three week for rain make up dates.

Time of Day Sampled
Restrictions are not currently placed on the time of day when volunteers can monitor (other than when
daylight is available). Time of day will not affect habitat assessments or macroinvertebrate sampling.
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Sample Site Selection
Sites for this program are primarily selected to characterize the Clinton River, its tributaries, and drains. A
consultant was hired to map the subbasins of each watershed. Sites that were established by specific
subwatersheds for watershed planning will be selected first, with additional sites added based on land use,
confluence of tributaries, and recommendations by consulting firms assisting with watershed planning in the
Clinton River Watershed.
If requested, the Project Manager will also add impact assessment sites. This will be done by picking one
site upstream of the potential pollution source (the reference or control site) and one or several sites (impact
and recovery sites) downstream.
Equipment Selection/Storage
D-nets with 1 mm mesh are the current standard for most macroinvertebrate monitoring programs and are
therefore, the nets used by this program. Nets are stored in the upstairs storage area in a bin marked AAS.
All nets have CRWC AAS marked on them and 1ft, 2ft, and 3ft markings on the handle.
Microscopes and field guides are stored in the CRWC office along with extra hand lenses, tweezers,
droppers, spoons, squirt/rinse bottles, first aid kit supplies and various other small items. Most items are
stored in the wooden cabinet in the back corner. Training macroinvertebrate sets are also stored in this
cabinet. Reference macroinvertebrate sets are stored in the back corner near the wooden cabinet.
Methods Reference
MICorps Volunteer Stream Monitoring Procedures (August 2006), Stream Crossing Watershed Survey
Procedure (April 27, 2000)

Benthic Macroinvertebrate Monitoring
Sampling will take place during May and October. These months have been selected due to reliable water
flow and presence of a diversity of species. Sites will be primarily upstream of key road crossings due to
their easy access, prior collection of data at these sites and the limited amount of sizable buffered
streams/river areas within the watershed.
Macroinvertebrate samples will be collected from all available habitats (riffles-downstream and upstream,
pools, leaf packs, tree roots, snags, submerged logs, undercut banks, overhanging vegetation, aquatic plants
and sediments) with a 1 mm mesh D-net starting downstream and moving upstream for approximately 30
minutes. All collected organisms will be placed into one composite sample before identification begins. The
composite sample will be divided into several sub-samples (by pouring into various white pans) before
identification begins. A sub-sample of 100 individuals will be identified to the order level noted below.
Class:
Oligochaeta-worms
Hirundinea-leeches
Pelecypoda-clams
Subclass:
Gastropoda-snails
-Gilled Snail (Prosobrachia)
-Pouch Snail (Pulmonata)
Order:
Crustacea:
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-Decapoda (Crayfish)
-Isopoda (Aquatic Sowbug)
-Amphipoda (Scud)
Insecta:
-Coleptera (Beetles, Water Pennies)
-Diptera (True Flies-midges, black flies, craneflies)
-Ephemeroptera (Mayflies)
-Hemiptera (Backswimmer, Giant Water Bug, Waterboatman, Water Strider)
-Megaloptera (Dobsonflies/Hellgrammites, Fishflies, Alderflies)
-Odonata (Dragonflies and Damselflies)
-Plecoptera (Stoneflies)
-Trichoptera (Caddisflies)
Family:
Hydropsychidae (Net-spinning Caddisflies)
Chironomidae (Non-biting Midges)
Simuliidae (Black Flies)
This identification protocol allows data to be used in a total stream quality score (excellent, good, fair, poor)
as directed by the Stream Crossing Watershed Survey Procedure as well as the multimetric index
established for the Virginia Save Our Streams Volunteer Monitoring program by Engle and Voshell (2002).
Results compiled from these indices when monitoring is conducted by volunteers proved agree most closely
with those results obtained by professional biologists following the same monitoring protocols. Indices used
when 100 individual specimens are identified include:
 % Tolerant
 EPT-Hydropsychidae
 % Hydropsychidae
 %Pulmonata
 % Non-insects
 % Coloptera
Analysis of these indices will lead to a ranking of “acceptable ecological condition” or “unacceptable
ecological condition”. Results for each of the indices provide potentially useful information that can’t be
gleaned from the Stream Crossing Watershed Survey monitoring procedures alone. For example, high
numbers of lunged snails (Pulmonata) can be an indicator of low oxygen levels, which often occurs due to
organic wastes or nutrients. Most non-insects are found in areas with more significant pollution problems.
See Appendix C for Standard Operating Procedures.

Habitat Assessment
Volunteers also will evaluate habitat and physical conditions at each site as part of the May and October
monitoring. They will note the relative proportions of substrate, riparian vegetation, and the extent of
sedimentation. Observations concerning land use and potential sources/causes of stress also will be
recorded. These physical observations are necessary as a complement to the benthic data in order to fully
evaluate site conditions.
The primary habitat assessment process will follow the Single Site Watershed Survey protocols established
by the Stream Crossing Watershed Survey Procedure and MICorps. Additional habitat assessment
information will be gathered using the GLEAS Procedure #51 protocols. However, only those metrics which
apply to both riffle/run and glide/pool streams and are deemed the most significant will be assessed. The
remaining items are significantly more complex therefore there is a concern that data collected for those
metrics will not be accurate when assessed by the average volunteer and that frustration over collecting
accurate data for these items may reduce volunteer interest in the program. See Appendix D for Standard
Operating Procedures.
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Sample Handling and Custody
The following documentation will occur through this program:
1. Field data sheets
2. Sample identification
3. Quality Assurance notes
4. Equipment maintenance/calibration log
5. Sample archives and/or voucher collections
6. Sample Disposal

1. Field data sheets are completed on-site at the time of sampling. These sheets are provided in the
monitoring equipment kits and on CRWC’s website. Team Coordinators will complete these data
sheets for their sites each monitoring season. (See Appendices for copies of forms.) All data sheets
will be returned to the Adopt-a-Stream Program Manager after completion via a self addressed
stamped envelope. Field data sheets will be stored at the CRWC office for 5 years.
Any time a volunteer records a reading outside of the expected range or that is suspect for any other
reason (e.g. one site is much higher than the rest), the volunteer will:
• Do what’s possible to verify/fix before leaving the site: e.g. take another reading, check equipment,
etc.
• Report to Project Manager immediately. The supervisor should discuss the situation with the
sampler and decide whether to make a site visit to resample.
All records from the field data sheets will be maintained in the Adopt-a-Stream database to ensure that
historical data are not lost. CRWC staff and/or trained volunteers will enter data into the database and
complete necessary analysis. To ensure data is being correctly transferred from paper data sheets to the
electronic system, 10% of the data sheets will be selected and cross-referenced between the paper and
electronic data forms. If errors are identified, a CRWC staff member or trained volunteer will correct the
errors. If there are greater than 10% errors in the database, all data entered for the season will be checked
by the Project Manager. Any volunteers responsible for errors in data entry will be contacted and additional
training will be provided if necessary.
2. Sample Identification is a two step process. The Team Coordinator completes a Sample ID Label which
is already placed on a gallon-sized zippered freezer bag. Information on the label includes: Team
Coordinator name, data, site code and site name. For each type of macroinvertebrate identified, two
samples are placed in a 90% alcohol filled specimen jar along with the correct pre-printed identifier label (ie.
Mayfly). The CRWC is considering the use of ethanol. All sample vials from a single site are placed in a
single labeled gallon freezer bag. Freezer bags are placed in the monitoring kit for pick up by CRWC staff
(typically at the end of the season when kits are picked up from host sites).
The Team Coordinator is responsible for labeling and securely closing the jars and returning the collection to
the monitoring kit, and returning the kit to the appropriate host site. Upon return to CRWC, the collections are
checked for labels and matched with their corresponding data sheets for completeness. Collections are kept
in a labeled cardboard box in the CRWC office until identifications are verified by the Project Manager.
When verification is complete, alcohol in the jars is changed as needed, and all sample collections are
placed back in a cardboard box and placed in storage at the CRWC office for future reference.
As transfers only happens between Team Coordinators and the Project Manager, custody transfer forms are
not used.
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3. Quality Assurance notes are made as the Project Manager verifies macroinvertebrate identification and
reviews field data sheets. These sheets are kept with the data forms for the season along with notes on any
actions taken. QA documentation generated from this project will be maintained by CRWC for the duration of
the program.
Identification resources include:
 A Guide to Common Freshwater Invertebrates of North America. Voshell, J. Reese Jr. 2002
 Aquatic Entomology; The Fishermen’s and Ecologists’ Illustrated Guide to Insects and Their Relatives,
McCafferty, W. Patrick. 1998
 Freshwater Macroinvertebrates of Northeastern North America. Pecarsky, Barbara L. et al. 1990.
 Guide to Aquatic Insects and Crustaceans. Izaak Walton League of America. 2006.
 Introduction to the Aquatic Insects of North America. Third Edition. Merritt, R.W. and K.W. Cummins.1996.
 How to Know the Aquatic Insects. Lehmkuhl, Dennis M. 1979.

4. The Equipment Maintenance/Calibration Log will be updated during April and September of each year
in preparation for monitoring seasons or as issues arise. Each season an equipment inventory is done for
each monitoring kit using a master checklist. Dispensable items are replaced and items are inspected for
damage. Anything needed is replaced. Thermometers are calibrated and discarded if an error there is a
discrepancy of one-degree Celsius.
5. Sample archives and/or voucher collections: Specimens collected by volunteers will be stored for five
years by CRWC for future training/verification purposes.

Equipment Testing, Inspection, and Maintenance Requirements
All equipment will be inspected by site Team Coordinators after each use. If any repairs/replacements need
to be made, the Team Coordinator will inform the CRWC staff and corrections will be made prior to additional
use. Team Coordinators are asked to rinse all equipment used at the monitoring site and again, at home
using a fresh water source (preferably on the lawn) to prevent transfer of any species or contaminants. In
addition, CRWC staff or trained volunteers will inspect all equipment at the end of each monitoring season
and prior to subsequent monitoring seasons or if damage reported.
Equipment Type
(Quantity per Kit)
Storage Tub with lid (1
large)
Storage Tub with lid (1
small)-placed inside large
tub with most supplies
D Net (1)

Type of Inspection

Available Parts

Not broken, CRWC label, clean

None

Not broken, CRWC label, clean

None

free of holes and canvas net
firmly attached, depth markings
clear-1, 2, 3ft, CRWC AAS

Several replacement nets on
hand in storage room, pliers
to adjust net rings in office

Maintenance, Corrective
Action
Replace label as needed,
clean, purchase replacement
as needed
Replace label as needed,
clean, tape small cracks as
needed, purchase replacement
as needed
Adjust canvas net as needed
so it is firmly attached with
metal rings, re-label depth and
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clearly labeled
Five Gallon Bucket (1)

Free of cracks, CRWC label,
clean

None

Waders (2) 1 pr 13 or 12
& 1 pr 10 or 11 (NOTE
SIZES) (waders placed
inside bottom of large tub)
Storage Clipboard (1)

Look for visible tears, put on and
wet to test for leaks before and
after repair if damage suspected

Neoprene strips and glue for
mending

No cracks in lid, inner storage lid
not broken, closes properly,
reminder labels on lid in good
condition
In good condition
MDNR permit has current
calendar year on it
In good condition

Keep 1 extra clipboard on
hand, blank labels, originals
in AAS binder

Car Signs (10)
Collectors Permit (1)

CRWC markings as needed,
replace net if it has holes
Replace label as needed,
clean, purchase replacement
as needed
Follow instructions on repair
kit-generally glue neoprene
strip to inside of wader or glue
along seams
Replace clipboard and labels
as needed

Original in AAS binder
Original in office

Restock as needed
Replace as needed

Original in AAS binder

Restock as needed

Original in AAS binder

Restock as needed

In good condition
In good condition
Make sure envelope flaps aren’t
stuck together
In good condition

Original in AAS binder
Original in AAS binder
Envelopes, CRWC stamp,
and stamps in office
Original in AAS binder, stock
of waterproof paper in office

Restock as needed
Restock as needed
Restock as needed

Invasive Species ID Cards
(1 set) (Bag labeled:
“Invasive Species ID
Cards & ID Labels”
ID labels for Macro
Collection Vials (5 sets)
Dropper (4)
Tweezers (4)

In good condition inside
undamaged quart Ziploc bag

Extras cards in top drawer of
resource bin by door, extra
bags

Hand lenses (2)

Lenses are clean and
reasonably free of scratches;
ribbon/string on each to help
locate if dropped
Check for damage
Make sure mechanical pencils
have lead or standard are
sharpened
Place all in a water sample at
once; readings should all be
within .5 degrees of each other,
check for separation of blue
liquid in standard ones, make
sure battery works on digital,
make sure no water damage in
“waterproof” digital thermometers

Blank Liability Waivers
(10)
Laminated Equipment Kit
List (1)
Laminated SOPs (1)
Laminated ID Keys (1)
Return Envelopes for
forms (postage pd) (5)
Waterproof Data Forms
(5 sets)

Ruler (1)
Pencils (several)

Thermometer (2)-1
standard, 1 digital

Pollution Hotline Numbers
Label (1)
Counter (1)

Field Scope (1)

In good condition

5 complete sets in paper clips in
quart Ziploc bag
No holes in them
Tips come together, colored
string/ribbon on them

Check inside lid to make sure
label is intact
Reset to zero, make sure
advances properly, check for
CRWC label
Make sure eyepiece and other

Original in AAS binder
Extras in AAS cabinet
Extras in AAS cabinet
Extras in AAS cabinet

Restock as needed
Restock as needed, replace
zip loc bag as needed

Restock as needed
Replace as needed
Attempt to straighten if bent
(cost $5 each), replace if they
can’t be straightened
Use dish soap and water to
clean lenses as needed;
replace if broken

None
Extras in office

Replace as needed
Sharpen or replace as needed

Extras in AAS cabinet,
purchase replacement
batteries as needed

If liquid separated, attempt to
shake it down-if successful,
take temperature reading
again to confirm accuracy;
replace battery in digital as
needed; replace digital if water
damage (clear tape can be
placed over reading window to
help keep water out)
Replace as needed

Original in AAS binder
Extras in AAS cabinet

Extra fiber optics in AAS

Re-label as needed, Replace
as needed
Wash lenses with soap and
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Guide to Freshwater
Invertebrates of N.
America- Voshell, J.
Reese Jr. 2002 (1)

lenses are clean, fiber optic isn’t
broken or loose, storage
container is intact
Make sure pages aren’t falling
out, check for water damage

cabinet

Extras kept in office

Guide to Aquatic Insects
and CrustaceansIzaak Walton League of
America. 2006. (1)

Make sure pages aren’t falling
out, check for water damage

Ice Cube Trays (4)
Disposable Cameras in
Plastic Bag (2)

Check for cracks, clean
Make sure plastic bag is sealed
and intact, replace if used or
water damage is apparent
Check for cracks, clean

Extras in storage room
None

Clean as needed, make sure
strap works properly
Check to see if broken
Make sure lid works
Clean, minimal tears
Clean, no cracks

Extras kept in AAS cabinet

Site Info Label on gallon zip lock
bag, 20 vials ½ full of 90%
alcohol in each bag, make sure
lids are tight
At least ½ full, not broken
Appx. 12 rubber-banded together
Paper napkins/towels in zip lock
bag-bag intact, no water damage
Kit isn’t damaged; stocked

Extra vials and alcohol in
AAS cabinet

Petri Dishes (4)
Safety Goggles (2)
Spoons (4)
Squirt Bottle (1)
Tarp (1)
Sorting Trays/White Tubs
(4)
Bags (w/label) of Macro
Vials (5 bags of 20)

Hand Cleaner (1)
Trash Bags (12)
Paper Towels
First Aid Kit (1)

Gloves (non-latex) (50 pr)

Check # available

Extras kept in office

Extras in AAS cabinet

Extras in AAS cabinet
Extras in AAS cabinet
None
Extras in storage room

Extras in AAS cabinet
Extras in storage room
Extras in office
Extra Band-Aids and alcohol
wipes in AAS cabinet;
purchase other items as
needed
Extras in AAS cabinet

water if needed, replace fiber
optic if needed, replace
storage container if damaged
Assess damage-minor water
damage okay, major water
damage=replace, if pages
missing replace, tape pages
back in or replace if pages are
falling out
Assess damage-minor water
damage okay, major water
damage=replace, if pages
missing replace, tape pages
back in or replace if pages are
falling out
Replace as needed
Purchase additional cameras
as needed and replace
Clean as needed, replace if
cracked
Clean as needed, replace if
damaged
Replace if damaged
Purchase as needed
Replace as needed
Restock as needed

Refill or replace as needed
Restock as needed
Restock as needed
Restock as needed

Restock as needed
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Thermometer Instrument Calibration and Frequency
The only instruments requiring calibration are the thermometers. This will be done by placing thermometers
into a jar of water which has been allowed to attain room temperature and taking readings from each. If the
reading of a thermometer deviates from the average temperature by more than 1 degree Celsius, it will be
properly discarded and replaced. These calibrations will be done prior to each monitoring season. To
calibrate thermometers, the CRWC will use a range of temperatures typical to those found during the months
in which monitoring takes place.

Inspection/Acceptance for Supplies and Consumables
Purchasing Supplies
The Program Manager makes purchases of supplies; other supply purchases are made based on price. An
electronic list of monitoring equipment sources which is shared by several CRWC programs, is maintained
by CRWC on the CRWC’s shared computer drive. This list is updated at least once per year to reflect current
prices. Extra sampling equipment and basic consumables (i.e. First aid kit supplies) are maintained by
CRWC in small quantities.
Acceptance of Supplies and Consumables
Upon receipt of new supplies, either the Program Manager or a trained volunteer opens all packages, verifies
the correct orders have been received, supplies are intact/functional, and that expiration dates are at least 1
year from date of receipt. Any damage/expiration concerns are immediately addressed by contacting
suppliers for replacements. At this time, the Program Manager or trained volunteer properly labels the
supplies (by writing CRWC-AAS on the items with a permanent marker and/or placing a CRWC sticker on
the items).

Data Management
Data forms are collected by the Program Manager, hole-punched, and placed into annual Adopt-a-Stream
Data Form binders (the year is listed on the spine of each binder) which are kept in or near the Program
Manager’s office space. Data forms are kept for at least five years. The data forms are initialed and checked
for completeness, first by the Team Coordinator, then by the Program Manager who serves as the Quality
Assurance Manager. Field data sheets will also be reviewed by the Project Manager for unusual
measurements and accuracy of calculations. In addition, the Project Manager will verify macroinvertebrate
identifications as previously noted to verify data accuracy. Team Coordinators are contacted if problems are
suspected. See Appendix F to review the program’s data form.

Data will be entered from data forms directly into CRWC’s Adopt-a-Stream Microsoft Office Access database
by the Program Manager or a single trained volunteer for storage. This database is automatically backed up
by CRWC’s server each night. The server system uses three different backup tapes, one of which is kept off
site. A backup copy of the database file will updated after each season’s data entry is complete and stored
on CRWC’s shared computer system in the same location as the standard file: AAS and Stream
Leaders/AAS/Data.
Once a year, all new data will be exported to a MICORPS compatible format and sent to MICORPS for
inclusion in their data exchange system. Once a year all new macroinvertebrate data will also be provided to
MDNR.
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Section C: Assessment, Correction and Reporting
This section describes the system used to assess the capability and performance of CRWC’s Adopt-aStream program.
The first step in determining quality of the program is the completion and acceptance of a Quality Assurance
Project Plan (QUAPP). CRWC’s Adopt-a-Stream Steering Committee will be asked to review and approve
the program’s QUAPP, when first established, and whenever major changes are made. MICORPS will also
review and approve the QUAPP.
Assessments are most accurate and most informative when completed by both internal staff and external
experts. CRWC’s primary external review process will be led by MICORP staff. CRWC has established a
steering committee, with membership from a variety of fields and perspectives. While this group is “internal”
to CRWC’s Adopt-a-Stream program process, most members are from outside the organization and the dayto-day program tasks. CRWC anticipates that the steering committee will be able to provide external
perspectives on the quality of the program and data, as well as the usefulness of the analysis and
recommendations for strengthening the program.
Informal assessment of the program will take place on an ongoing basis. This process will be led by the
Program Manager. The Program Manager’s key responsibility is the success of the program. With this in
mind, the Program Manager will always be evaluating the amount of time needed to manage various aspects
of the program, volunteer participation and interest, opportunities for strengthening training or
adding/modifying parameters, quality of tools available, etc.
A formal assessment will take place once a year in preparation for an Adopt -a-Stream Steering Committee
meeting. A brief written report will be compiled in preparation for this meeting by the Program Manager. This
report will summarize the status of the program and include topics such as volunteer participation (i.e.
retention, new volunteers, QA Levels, involvement in other stewardship activities, watershed
knowledge/behavior evaluations, etc), number of sites monitored, and quality assurance levels
achieved/challenges for the year, and a review of the most recent annual report and other reporting
mechanisms.
Based on the QA procedures included in the program QAPP (as summarized below), an assessment of the
current year’s monitoring program will be included in the written report.

Performance Assessment
 Volunteer Retention Rate
 Number of volunteers who participated on an existing mentor team for their first season of monitoring.
 A report of the number and percentage of volunteers that maintain their QA Level I (90% accuracy on
macroinvertebrate quiz) status each year, along with the average number of QA Level I volunteers on
each team will be reported. (CRWC strives to have at least two QA Level I volunteers on each team.)
 Number of Level II and Level III teams added for macroinvertebrate monitoring (A team which is
observed to correctly perform macroinvertebrate sampling methods and techniques will obtain a Level II
Team rating. A team may earn a QA Level III rating if the team (led by Team Coordinator) if the
agreement in sample macroinvertebrate composition between a “side-by-side sample collected by the
Program Manager (or other qualified expert) and the team sample is 70% or greater and identification of
organisms collected by the team is 95% correct or greater.)
 Number of Level II teams added for Habitat Assessment (A team may earn QA Level II designation when
evaluated by program personnel at their monitoring site. The qualified staff/volunteer conducts a “side-by-
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side” habitat assessment while the team conducts its own assessment. Teams with results of 90%
accuracy or better (substrate score no more than 20% difference on any single substrate material) receive
a QA Level II designation.
 Number of Level II and Level III teams added for chemical monitoring. (A QA Level II designation is
earned when the team meets accuracy limits for 75% of the parameters tested and the chemical data
form is 100% complete. A QA Level III designation is earned when the team meets accuracy limits for
100% of the parameters tested and the chemical data form is 100% complete.)
 Percentage of comparison assessments (side-by-side assessments) conducted by CRWC and the
results. CRWC will make a “good faith” effort to complete comparison assessments of at least 20% of the
active monitoring sites each year. When possible these assessments will take place while a team is
monitoring. If not, the assessment will take place within the same week as when the team monitored the
site.
Data Quality Assessment Process
 Data completeness will be assessed for each form submitted by dividing the number of measurements
judged valid by the number of total measurements performed. The data quality objective for overall
completeness is 90%. The Project Manager will contact any Team Coordinator that doesn’t provide 100%
complete macroinvertebrate sampling data or 100% habitat assessment data.
 The total diversity reported for each site must equal at least 70% of the diversity of the previous two
years. Sites with results less than 70% will be “flagged” and re-sampled by experts as time permits to
verify or discard the unusual results. Data forms will be checked for any unusual changes in habitat
assessment (specifically land use at or adjacent to the site) to further analyze data changes.
 Total habitat assessment score reported for each site must be within 30% of the score of the previous two
seasons. Sites with a score greater than 30% will be “flagged” and assessed by experts as time permits to
verify or discard the unusual results. Data forms will be checked for any unusual changes in habitat
assessment (specifically land use at or adjacent to the site) to further analyze data changes.
 Database entry accuracy will be assessed each season. (Based on a check of 10% of data forms, the
accuracy rate will be reported. (If there is greater than 10% inaccuracy, the Program Manager
automatically verifies all data entry for the season.)
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Corrective Actions
If deviation from the QAPP is noted at any point in the sampling or data management process, the affected
samples/data may be deleted from the data set. Re-sampling/re-assessing will be conducted if possible,
given that the deviation is noted soon after the occurrence and volunteers or experts are available.
Otherwise, a gap may be left in the monitoring record. All corrective actions, such as above will be
documented and communicated to MICORPS.
All data collected during this project will be reviewed by the Project Manager to determine whether the
QA objectives are met. The Project Manager will decide whether data are accepted, rejected, or
qualified.
Any problems in these areas will be corrected through personal contact with Team Coordinators, re-fresher
trainings and if necessary, changes in Team Coordinators.
As part of the Adopt-a-Stream subcommittee meeting where program assessment is conducted, the
following topics will also be discussed (minutes will be recorded):
 Is monitoring occurring as planned?
 Are the goals of the program being met?
 What, if any changes have been made over the last year to improve the program?
 Are the corrective actions being used improving the program?
 Are the monitoring procedures/data collected meeting the needs of stakeholders?
 How useful/effective was the current year’s annual report?
 Are additional types of analysis needed? If so, how will the work be accomplished, what resources
are needed, and what is the timeline for integrating the analysis into the program?
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Data Review, Verification and Validation
Verifying
Entity
Team
Coordinator

When
Sampling day when team turn in
data sheets

Activity
Collect, review data forms for:
1. outliers
2. illegible data entries
3. missing data (compare vs.
sampling plan)

Project
Manager or
QA officer

When all data
forms are turned
in to CRWC for
the season

1. Compare number of samples/
tests performed vs. number
promised in QAPP for chemical
tests.
2. Compare data collected with
targets or expected values for
chemical and habitat
assessments.
3. Spot check calculations.
4. Verify macroinvertebrate
identification.

Possible Corrective Measures
and Notification
1, 2. Discuss with team. Correct
simple problems (e.g. illegible
entries). Re-sample/re-assess, if
needed and possible. Flag
problems that are not correctable.
3. Discuss with team, locate any
missing data forms. If possible, resample/re-assess where
volunteers missed data. Flag any
problems that are not correctable.
1. Check to see if any data form
sheets are missing.
2. Confirm equipment kit used and
check equipment if needed.
Re-run calculations.
1-3. If possible, re-run
samples/tests/assessment.
For habitat assessments, mark
data form as “independent”
(can’t be used to establish a
habitat score) if less than 100%
complete or there are concerns
about data quality for more
than 10% of items.
For chemical tests, mark data
form as “No replicates” if two or
more data sets are not
recorded for each test.
Flag any problems that are not
correctable.
4. Flag any problems that are
not correctable. Mark
macroinvertebrate data form as
“unacceptable” if less than 90%
accurate.

Program
Manager or
QA Manager

When all data
have been
entered into the
computer and/or
when graphs and
charts are
generated.

Spot check for any changes in
values from data forms to
computer database (10% of
forms).

Correct any errors found, flag
uncorrectable problems.

Spot check for any changes in
values from data to graphs and
charts when completing analysis.
Check for outliers.
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The chart shown below is a reference that will be used by CRWC to make decisions about acceptance of
data.

Reconciliation with Data Quality Objectives
The Program Manager (who is also the QA Manager) will evaluate the actual data against data quality goals.
This will be done seasonally-within 90 days receipt of all monitoring data.
CRWC’s Adopt-a-Stream data quality objectives and sampling design as listed in the program’s QAPP will
be reviewed. An initial check will be made to decide which data must be thrown out. If questions arise about
the quality of any data for a specific site, records of the sampling site details, time of sampling, weather
conditions, sampling equipment and team experience will be made. A decision based on this information and
previous records for the site will be made as to whether the data is unsuitable for comparison. Analysis for
accuracy and completeness will be made based on procedures listed earlier in this QAPP. Assumptions
about the data/limitations will be recorded. A paper copy will be filed with the data forms and the electronic
file will be stored in the AAS/Data folder.
Data will be analyzed following procedures referenced earlier in this QAPP as well as other methods
recommended by CRWC staff and the Adopt-a-Stream steering committee. Possible methods include
charts, graphs, use of simplified water quality indicators, comparisons to baseline data collected by
subwatershed groups, water quality standards, and site specific as well as subwatershed-based trends.
Macroinvertebrate data will receive a Total Stream Quality Score (Excellent, Good, Fair, Poor) as directed by
the Stream Crossing Watershed Survey Procedure. When data is available (100 identified organisms), the
following multimetric indices established for the Virginia Save Our Streams Volunteer Monitoring program by
Engle and Voshell (2002) will also be calculated:
 % Tolerant
 EPT-Hydropsychidae
 % Hydropsychidae
 %Pulmonata
 % Non-insects
 % Coloptera
Habitat assessment data will receive a Habitat Quality Score following procedures established by
Environmental Consulting Technologies Inc. for analysis of watershed planning baseline monitoring data for
the Stony/Paint and Clinton Main Subwatersheds.
Individual chemical parameters will receive a score (Excellent, Good, Fair, Poor) based on existing state
standards, recommendations listed in watershed plans within the Clinton River Watershed, and as needed,
standards typically used by other Midwest volunteer stream monitoring programs. CRWC will explore the
use of adopting Q values for each parameter and calculating a Chemical Water Quality Index.
With a water quality index in place for each type of monitoring, CRWC will be able to establish a total score
and ranking for each site monitored.

Reporting
The CRWC will complete annual and quarterly reports for MiCorps. Further, we hope collected information
will be useful for local municipalities and citizens of the Clinton River watershed. The CRWC will analyze
data for quality before it is submitted to other parties.
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The Project Manager will coordinate the production of the annual report summarizing the CRWC’s monitoring
results from the previous year (spring and fall sampling). This report will be distributed to all volunteers,
project participants, municipalities participating in subwatershed planning advisory committees, CRWC
members and any others who request it. In addition to the monitoring results, the report will describe any
problems that occurred, any QA concerns, notable achievements, how the data were used, a list of
monitored sites, and the names of volunteers and future project sponsors. As time and resources allow,
CRWC will also create web pages and online databases that can be accessed by the public to review data
for sites monitored as part of the Adopt-A-Stream program.
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Appendix A- Safety in the River
General Safety
1. Do not monitor alone. A minimum of three team members is recommended per monitoring session.
There is safety in numbers.
2. Do not monitor if there has been significant rainfall during the three days prior to your scheduled
monitoring day. Water levels and speed of flow are often unpredictable and unsafe after rainfalls due to
stormwater. Never attempt to monitor in water that is deeper than three feet or water that is too
deep or swift to allow a volunteer to comfortably stand in it and follow monitoring procedures. If
you are unsure whether water levels are safe or not, contact CRWC (248-601-0606) prior to monitoring.
3. If the water appears to be severely polluted (a strong smell of sewage or chemicals, unusual colors, lots
of dead fish, oil sheen), do not monitor chemical or macroinvertebrates. Report any spills to the
Department of Environmental Quality at 800-292-4706 or the county pollution hotline for your site:
a. Macomb County - (586) 772-3425
b. Oakland County - (248)-858-0931
c. Wayne County- (888)-223-2363
4. Always keep your hands away from your eyes and mouth when monitoring. Always wash your hands
(and any other body parts that come in contact with the water) thoroughly with soap and water after
monitoring. Never eat after monitoring without first washing your hands. WEAR GLOVES WHEN
CONDUCTING DISSOLVED OXYGEN AND PHOSPHORUS TESTS. THE CHEMICAL REAGENTS
USED CAN CAUSE SKIN IRRITATION (PHOSPHORUS MONITORING REAGENTS ARE DISPOSED
OF AS HAZARDOUS WASTES.). DON’T HOLD THE CHEMICALS NEAR YOUR FACE. IF YOU GET
THESE CHEMICALS ON YOUR SKIN OR HAVE OTHER CONCERNS REGARDING THE
REAGENTS, READ THE ENCLOSED MATERIAL SAFETY DATA SHEETS FOR INSTRUCTIONS ON
WASHING YOUR SKIN.
5. Glass may be hidden in the bottom of the stream or along the stream banks. Watch out for it!
6. Before monitoring, ask if any of your monitoring team members are allergic to any type of insects or
spiders. If so, make sure you know where they keep any antidotes or medicines that will subdue or stop
an allergic reaction. If a volunteer gets an insect/spider bite and has a history of allergic reactions or the
bite swells up to unusual size, has severe redness, or the volunteer is having trouble breathing, seek
medical attention immediately. In the event of an emergency, CRWC has asked volunteers to provide
CRWC with allergy/medication information and emergency contact phone numbers. Call CRWC for this
information once you have sought medical attention.
7. Ticks are prevalent in grassy and wooded areas. It is recommended that volunteers wear light colored
clothing and long pants that can be tucked into socks. It is important that volunteers check their bodies
for ticks. If you do find an embedded tick, do not pull it out. Seek advice from a medical professional on
proper tick removal.
8. CRWC recommends that volunteers entering the water at a monitoring site wear waders. Waders will
help keep your body warm while in cool or cold water and can help reduce contact with waters that may
or may not contain unknown pathogens.

27

Wader Safety
(Excerpt from “Gone Fishin’” by L. Gordon Stetser, Jr.; Michigan Out of Doors, June 1992)
1. Plan your route. Look ahead for exits, should you have difficulty, and ”read” the water for spots to avoid,
such as drop-offs, sunken logs, and tricky currents. Backtracking is often dangerous or impossible once
you’ve committed to a tough situation.
2. Cross currents at right angles or slightly downstream. Move slowly, keeping the foot on the upstream side
in the lead and pointed forward. Your rear, or anchor, foot should point downstream and be at right angles to
your lead foot. Move the lead foot forward about half a step, feeling for a solid hold. Next, move the anchor
foot forward the same distance – you should shuffle across so that your anchor foot never passes the lead.
This way, both feet are always able to lend support. If you must turn around, do so toward upstream.
3. If, despite your precautions, you take a spill, don’t panic. Your waders, even full of water, weigh less than
on land and the water inside the waders doesn’t add a single ounce as long as you’re in the water! Further,
the common fear that air trapped in your waders will raise your feet higher than your head and force your
face underwater is simply unfounded.
Waders do make kicking useless. If the current is gentle, bend your knees and use the side or breast stroke
to safety. In a swifter current, lie on your back, bend your knees, and point your feet downstream so your
feet, not your head, will bounce off the rocks. Sculling with your hands will help direct you to the nearest
shallow area, which, of course, you had noted before. Don’t waste precious energy in the vertical position
going for the bottom. Without the ability to read, this position is virtually impossible to maintain and leads
quickly to exhaustion – the major cause of many drownings. And remember, concentrate on getting out of
the water and don’t worry about saving your gear!
If you chose, you may wear a lifejacket when in or near the water.

Appendix B- Getting Started
1. Make sure there is a copy of the CRWC Adopt-a-Stream Volunteer Monitoring In Progress sign on the
front dash of each volunteer’s vehicle.
2. Select a representative reach (300 ft. maximum) of the river/stream/drain for monitoring. If the
monitoring site is next to a road (road crossing), then the monitoring should be made upstream from the
road crossing (Monitor the water body before it flows under a road/bridge). If the access point to your
site is not a road crossing, then monitoring can take place in either direction. If possible, do not monitor
directly adjacent to the road/bridge; move upstream as much as 25 ft if possible (not possible at all sites).
If you do not have access to a 100 ft. reach at your site, monitor the longest reach possible and note the
approximate length of your reach in the Additional Comments section of your data form.
3. Set up your team’s “work station” (i.e. chairs, tarp, table, etc. for identifying macros) in a location that is
safe from oncoming traffic, and far enough from the water’s edge that volunteers and equipment won’t
accidentally fall into the water.
4. Assign team roles (Individuals may fill more than one role (suggested roles are listed below).
a. Team Coordinator: The person in this role has been pre-selected by the volunteer and CRWC.
This individual has responsibility for the safety of the monitoring team, assignment of team roles,
proper completion of monitoring protocols and data forms and identification of
macroinvertebrates. This includes coaching of team members as necessary on how to complete
monitoring tasks/roles. It is recommended that the Team Coordinator complete all data forms.
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b. Equipment Coordinator: This person will inventory equipment upon arrival, keep track of
equipment while monitoring, ensure equipment is clean upon storage, and complete a second
inventory prior to departure to make sure all equipment is present and functional. This person
will report any missing or damaged items to the Team Coordinator prior to departure from the
monitoring site.
c. Quality Assurance Coordinator: This person will help ensure data quality by helping the team
follow proper protocols. This person will read the step-by-step monitoring instructions (and refer
to informational sheets as needed) out loud, while other team members perform the monitoring
tasks/assessments.
d. Identifier: This should be the “Macro ID” certified Team Coordinator or a volunteer designated by
the Team Coordinator who is also “Macro ID” certified for the current year (will be noted on the
team coordinator’s team list for the current season). This individual will identify and count
organisms found at the site, complete the macroinvertebrate data sheet and collect and preserve
st
1-2 specimens of each of the 24 groups identified in separate labeled vials (1 two monitoring
seasons per Identifier). If the Team Coordinator has another “Macro ID” certified team member
to identify and count the organisms, he/she should verify that forms are being completed
properly and “spot check” identification for team members that are serving as “Identifiers”.
e. Collector: This is a trained team member who will collect samples with the net from all of the
different habitats in the stream/river/drain.
f.

Collecting Assistant: This person will help the collector by kicking the stream bottom (and
scrubbing rocks as needed/able) at various habitats in the water body. This person will also help
by passing equipment on shore as needed.

g. Field Techs: These volunteers will complete chemical tests and work together to complete
physical/habitat assessment. Only those who have completed Adopt-a-Stream volunteer
training should conduct chemical monitoring and provide input on physical/habitat assessment.
h. Pickers: These individuals are responsible for picking out macroinvertebrates from the samples
collected and placing them in ice cube trays for the Identifier to count and identify. To be
successful a Picker needs to look very carefully through the debris for small creatures clinging to
leaves and rocks and to be as unbiased as possible in selecting creatures of different types and
sizes from the sample.
5. Inventory your equipment. A Kit Equipment List is provided in the Monitoring Equipment Kit (inside
clipboard).
Note: Each kit will likely have more materials that you will use. Each kit is set up at the beginning of
the monitoring season with enough supplies for six different site teams (i.e. 6 sets of macro collection
vials). If you wish, you may choose to take only the materials you need “streamside”, leaving the
extra materials in a team member’s vehicle.
6. Complete the Team and Site Location sections of your data form. CRWC will provide your team
coordinator with the Site Location information in advance of the monitoring season.
7. Complete the Weather section of your data form.
a. Check the box that best represents the current weather (sunny, partly cloudy, etc.).
b. Measure air temperature. To do this, hang the thermometer from a tree branch (if your site is
mostly shady) or hold it in the air in a representative location along the banks of your site for at
least 3 three minutes, then read and record the temperature.
c. Write down the number of days since the last rainfall (or snowfall).
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d. Write down the estimated amount of rain/snow (in inches). If you are unsure of the amount of
precipitation, check your local tv station, newspaper or weather.com.
8. Have team members planning to enter the water put on waders. Team members are encouraged to
share the waders with each other so that everyone who wishes to enter the water will have a chance to
complete part of the “in stream” procedures. Only those collecting data, water samples or
macroinvertebrates should be in the water.
9. Complete the physical/habitat protocols first, then macroinvertebrate identification. This order will
minimize the impact that your team might have on results by limiting your access to the water during the
monitoring process.
10. Once your team has completed the data forms, the team coordinator should take them home with
him/her along with the used coliform vial, a copy of the coliform instructions and BOD vial/instructions
(BOD is optional). He/she should also take one of the self-addressed, stamped envelopes provided in
the kit. The team coordinator should use the completed paper data form to enter the data into an Access
database file (provided by CRWC via email or CD). The team coordinator should mail the completed
paper data form to CRWC via the envelope and email/mail the Access file to CRWC within one
week of monitoring.
11. After monitoring, examine kit contents and make sure everything is accounted for and nothing has been
damaged. If anything is missing or damaged, report this to CRWC ASAP.
12. The monitoring kit should be returned to its location as soon as possible (ideally the next day). Please
rinse waders and other equipment thoroughly (this is important to prevent transfer of invasive species),
and if possible, allow them to dry overnight before returning them to the storage bin. Occasionally
another team may wish to use the kit on the same weekend. The kit may be transferred directly to
another team if necessary.

Appendix C- Aquatic Macroinvertebrates
1) Survey a max. 300 foot (if possible) stream stretch. If it is at a road crossing, sample upstream of the
road.

2) Because macroinvertebrates have adapted to survive in a variety of stream conditions, all habitats need
to be sampled. Macroinvertebrate samples should be collected using a dip net with a 1 mm mesh and
by hand picking as needed. Habitats to be sampled include:
Most Diverse Habitat

Riffles
Leaf packs



Tree roots, snags, and submerged logs
Undercut banks, overhanging vegetation

Least Diverse Habitat

Submerged and Emergent Vegetation (aquatic
plants)
Sediments

3) The sampling effort should be sufficient to ensure that all types of benthic macroinvertebrate habitats are
sampled in the site reach. This should take about 30 minutes of total sampling time. If you have
multiple types of habitat, spend equal amounts of time collecting from each habitat type.

4) Determine a plan of attack for collection sites based upon the above habitat chart.
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5) Start at the downstream-most point, and work upstream so you always work into undisturbed water.
6) All organisms collected from each habitat should be emptied into the same bucket to form one
combined sample. Do not begin formal counting/identification until all samples have been
collected and combined.

7) To make collection easier, the samples from multiple habitats may be collected in the same net load.
For example, a sample from an undercut bank can be held in the net while overhanging vegetation is
sampled, then organisms collected from both habitats can be dumped into a collection bucket at the
same time. Do what is easiest for you, but be very careful not to loose your samples.

8) The composite sample (all samples five-gallon bucket) should be divided into several sub-samples (by
pouring into various white pans) to make location of macros easier and quicker. The “pickers” will place
“like groups” in plastic sorting trays, and then randomly select a total of 2 organisms from the white pans.
Simply identify the organisms you find and note on your data form that you sampled twice.
Keys to easier “picking”:
 Patience!
 Look for movement

9) Once organisms have been placed in sorting trays, the team’s “identifier” will use the identification keys
provided to identify the organisms found, record information on data forms and place labeled samples in
sample jars. THE IDENTIFIER MUST BE A TRAINED AAS MEMBER WHO IS “MACRO CERTIFIED”.
STEPS TO IDENTIFYING MACROS
a) Obtain one of the bags of macroinvertebrate vials from the monitoring kit (gallon Ziploc bag with
25 vials). Complete the label on the outside of the bag.
b) Obtain one set of macro identification labels from the kit. (Note: Do not return “extra” labels from
the set to the kit. Recycle them/throw them away.)
c) Take the first macro from the sort trays.
d) Identify the organism.
e) Place the macro in a sample vial with the appropriate label (i.e. Place the water penny in a
sample vial with the slip of paper that has “water penny” written on it. (Be sure to close the lids
tightly.) Add a second sample of the same macro to the vial if/when you identify another one.
(Be sure to close the lids tightly.)
f) Repeat until you reach 2 organisms or until you run out of macros.

10) Once macroinvertebrate identification is complete and the samples have been placed in separate vials
with identification labels, return the bag of vials to the monitoring kit. CRWC will “visit” the kit and “pick
up” the set of vials or get the samples at the end of the season.

11) Once the identifier reaches 2 individual organisms identified (or the “end” of his/her macros, he/she
should write the total “count” of each organism type in the correct column.

12) The relative abundance of each group of organisms found at the site should also be recorded on the
data form (Rare=1-10, Common= 11 or more).
Note: The preservative in the sample collection jars is rubbing alcohol (Rubbing alcohol is
flammable).

Crayfish, live clams, and live snails should be counted and released.
Empty shells should not be counted. DO NOT COLLECT FISH.
Take photos for CRWC verification.
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3.

For each sensitivity group (Sensitive, Somewhat Sensitive, Tolerant), the “identifier” should record
the # of Rs and the # of Cs on the data form. The total stream quality score will be calculated along
with other metrics once data has been entered into the monitoring database.

4.

During the macroinvertebrate survey, volunteers should take note of any fish or wildlife (frogs, turtles,
ducks, etc.) that may be visible in/near the stream and document these observations on the
“Additional comments” section of the data form.

Specific sampling procedures for each habitat type are listed below.

Riffles
1. When selecting a riffle, select the fastest (white water present, larger rocks) and slowest (no white water,
smaller gravel sized rocks) moving areas of the riffle to take your samples in an attempt to find different
types of organisms. Organisms collected from both these sites will constitute one riffle sample.
2. With the net opening facing upstream, place the bottom of the net flush on the stream bottom immediately
downstream from the riffle. Position the handle perpendicular to the stream flow.
3.

While the first volunteer (”collector”) holds the net, the second (“collecting assistant”) picks up large rocks
(2 inch or greater diameter) within a 1 foot by 1 foot area directly in front of the net opening and gently
rubs them in the net opening to remove any clinging organisms. Be sure to hold the rocks under water in
front of the net. Gently place the cleaned rocks outside the sampling area. (Usually takes less than one
minute.)

If the water level is too deep or sharp objects don’t allow the “collecting assistant” to safely/easily
pick up rocks from the stream/river/drain bottom, then the “collecting assistant” should spend 1-2
minutes kicking the 1ft square area directly in front of the net. Use a kicking/shuffling motion with
your feet to dislodge rocks. You’re trying to shake organisms off rocks and kick up organisms that
are hiding under the rocks. Kick down approximately two inches while moving toward the net.
4.

When all the stones (or as many as possible) are removed from the sample area, the “collecting assistant”
stands approximately one foot upstream of the net opening and kicks the stream bed vigorously to
dislodge any remaining organisms into the net.

5.

Kick down approximately 2 inches (approximately 30 seconds) while moving toward the net.

6.

When done kicking, the “collector” sweeps the net in an upward fashion to collect the organisms. Return
st
all the rocks to their 1 square area.

Note: If the net is relatively empty after sampling at the first station, steps 8 - 13 may be skipped and the net
emptied (according to steps 8 - 13) only as necessary.
7.

Carry the net to the shoreline. Have team members on the shore assist with rinsing/dumping.

8.

Before emptying the collected material into the sample bucket/pan, have the “collection assistant” pour
stream water through the net and its contents until the water runs clear. This is particularly important in
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streams with sediment problems and in pools. This should help reduce the murkiness of the water which
can make finding and sorting macros difficult.
9.

One volunteer should hold the sampling bucket/pan, while a second volunteer empties the net’s contents
into the tray. Using the squirt bottle filled with stream water, rinse the inside of the net into the bucket/pan
to collect all the organisms.

10. Remove any clinging organisms and place them directly into the sampling bucket/pan.
11. Turn the net inside out and rinse it with water, letting the water run through the net into the sample
bucket/pan to dislodge any aquatic macroinvertebrates that are still attached to the net. Remove any
remaining macros using forceps and place them in the sample bucket/pan.
12. Collect a total of three riffle samples by repeating steps 1 - 13.
13. If using a smaller pan, dump the sample into the five-gallon bucket.
Leaf Pack
1. Look for leaves that are about four to six months old. These old leaf packs are dark brown and slightly
decomposed. Slimy leaves are an indication that they are decaying. Only a handful of leaves is
necessary for sampling.
2. With the net opening facing upstream, place the bottom of the net flush on the stream bottom immediately
downstream from the leaf pack. Position the handle perpendicular to the stream flow.
3. Have the “collection assistant” gently shake the leaf pack in the water to release some of the organisms,
then quickly scoop up the net, capturing both organisms and the leaf pack in the net.
Note: If the net is relatively empty after sampling at the first station, steps 5 - 8 may be skipped and the net
emptied (according to steps 5 - 10) only as necessary.

4. Before emptying the collected material into the sample bucket/pan, have the “collection assistant” pour
water through the net and it contents until the water runs clear. This is particularly important in streams
with sediment problems and in pools. This should help reduce the murkiness of the water which can
make finding and sorting macros difficult.
5. Carry the net to the shoreline.
6. One volunteer should hold the sampling bucket/pan, while a second volunteer empties the net’s contents
into the tray.
7. Using the squirt bottle filled with stream water, rinse the inside of the net into the bucket/pan to collect all
the organisms.
8. Remove any clinging organisms and place them directly into the sampling bucket/pan.
9.

Turn the net inside out and rinse it with stream water, letting the water run through th net into the sample
bucket/pan to dislodge any aquatic macroinvertebrates that are still attached to the net. Remove any
remaining macros using forceps and place them in the sample bucket/pan.

10. Collect a total of three leaf pack samples by repeating steps 1 - 10.
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11. If using a smaller pan, dump the sample into the five-gallon bucket.
Tree Roots, Snags, and
Submerged Logs

Snags are accumulations of debris caught or “snagged” by logs or boulders lodged in the stream current.
Caddisflies, stoneflies, riffle beetles, and midges commonly inhabit these areas.
1. Select an area on the tree roots, snag, or submerged logs which is approximately 3 feet by 3 feet in size.
2. Scrape the surface of the tree roots, logs, or other debris with the net while on the downstream side of the
snag. You can also disturb such surfaces by scraping them with your foot or large stick, or by pulling off
some of the bark to get at the organisms hiding underneath. In all cases, be sure that the net is
positioned downstream from the snag, so that dislodged material floats into the net.
3. You may remove a log from the water to better sample from it, but be sure to replace it when you are done.

Note: If the net is relatively empty after sampling at the first station, steps 5 - 8 may be skipped and the net
emptied (according to steps 5 - 10) only as necessary.

4.

Before emptying the collected material into the sample bucket/pan, have the “collection assistant” pour
water through the net and it contents until the water runs clear. This is particularly important in streams
with sediment problems and in pools. This should help reduce the murkiness of the water which can
make finding and sorting macros difficult.

5.

Carry the net to the shoreline.

6.

One volunteer should hold the sampling bucket/pan, while a second volunteer empties the net’s contents
into the tray.

7.

Using the squirt bottle filled with stream water, rinse the inside of the net into the bucket/pan to collect all
the organisms.

8.

Remove any clinging organisms and place them directly into the sampling bucket/pan.

9.

Turn the net inside out and rinse it with stream water, letting the water run through th net into the sample
bucket/pan to dislodge any aquatic macroinvertebrates that are still attached to the net. Remove any
remaining macros using forceps and place them in the sample bucket/pan.

10. Collect a total of three tree root samples by repeating steps 1 - 10.
11. If using a smaller pan, dump the sample into the five-gallon bucket.
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Undercut Bank and
Overhanging Vegetation
Undercut banks are areas where moving water has cut out vertical or nearly vertical banks, just below the
surface of the water. In such areas you will find overhanging vegetation and submerged root mats that
harbor dragonflies, damselflies, and crayfish. .
1. Place the net below the surface under the overhanging vegetation.
2. Move the net in a bottom - up motion, jabbing at the bank five times in a row to loosen organisms. For
overhanging vegetation, put the net under the bank edge at the base of the plants and shake the
vegetation using your yet, trying to shake off the animals clinging to the plants.

Note: If the net is relatively empty after sampling at the first station, steps 3 - 6 may be skipped and the net
emptied (according to steps 3 - 8) only as necessary.

3. Before emptying the collected material into the sample bucket/pan, have the “collection assistant” pour
water through the net and it contents until the water runs clear. This is particularly important in streams
with sediment problems and in pools. This should help reduce the murkiness of the water which can
make finding and sorting macros difficult.

4. Carry the net to the shoreline.
5. One volunteer should hold the sampling bucket/pan, while a second volunteer empties the net’s contents
into the tray.

6. Using the squirt bottle filled with stream water, rinse the inside of the net into the bucket/pan to collect all
the organisms.

7. Remove any clinging organisms and place them directly into the sampling bucket/pan.
8. Turn the net inside out and rinse it with stream water, letting the water run through th net into the sample
bucket/pan to dislodge any aquatic macroinvertebrates that are still attached to the net. Remove any
remaining macros using forceps and place them in the sample bucket/pan.

9. Collect a total of three undercut bank samples by repeating steps 1 - 8.
10. If using a smaller pan, dump the sample into the five-gallon bucket.
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Submerged and Emergent Vegetation (Aquatic Plants)
1.

Keep the net opening pointed upstream and move the net through the vegetation trying to shake the
plants and catch any animals.

Note: If the net is relatively empty after sampling at the first station, steps 3 - 6 may be skipped and the net
emptied (according to steps 3 - 8) only as necessary.
2.

Use your hands to agitate the vegetation and dislodge the animals into the net.

3.

Before emptying the collected material into the sample bucket/pan, have the “collection assistant” pour
water through the net and it contents until the water runs clear. This is particularly important in streams
with sediment problems and in pools. This should help reduce the murkiness of the water which can
make finding and sorting macros difficult.

4.

Carry the net to the shoreline.

5.

One volunteer should hold the sampling bucket/pan, while a second volunteer empties the net’s contents
into the tray.

6.

Using the squirt bottle filled with stream water, rinse the inside of the net into the bucket/pan to collect all
the organisms.

7.

Remove any clinging organisms and place them directly into the sampling bucket/pan.

8.

Turn the net inside out and rinse it with stream water, letting the water run through th net into the sample
bucket/pan to dislodge any aquatic macroinvertebrates that are still attached to the net. Remove any
remaining macros using forceps and place them in the sample bucket/pan.

9.

Collect a total of three submergent or emergent vegetation samples by repeating steps 1 - 8.

10. If using a smaller pan, dump the sample into the five-gallon bucket.
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Sediments
Areas of mostly sand and / or mud can usually be found on the edges of the stream, where water flows more
slowly.
1. A collector stands downstream of the sediment area with the dip net resting on the bottom. A collection
assistant disturbs the sediment to a depth of about two inches as he or she approaches the net.
2. The collector sweeps the net upward to collect the organisms as the collection assistant approaches.
3. Keeping the opening of the net at least an inch or two above the surface of the water, wash out the
sediment from the net by gently moving the net back and forth in the water of the stream. THIS IS
VERY IMPORTANT FOR KEEPING SEDIMENT OUT OF THE SAMPLE BUCKET.

Note: If the net is relatively empty after sampling at the first station, steps 4 - 8 may be skipped and the net
emptied (according to steps 4 - 8) only as necessary.

4. Carry the net to the shoreline.

5. One volunteer should hold the sampling bucket/pan, while a second volunteer empties the net’s contents
into the tray.

6. Using the squirt bottle filled with stream water, rinse the inside of the net into the bucket/pan to collect all
the organisms.

7. Remove any clinging organisms and place them directly into the sampling bucket/pan.
8. Turn the net inside out and rinse it with stream water, letting the water run through th net into the sample
bucket/pan to dislodge any aquatic macroinvertebrates that are still attached to the net. Remove any
remaining macros using forceps and place them in the sample bucket/pan. TRY NOT TO ADD
SEDIMENT TO COLLECTION BUCKET. STRAIN SAMPLE THROUGH NET AND RINSE AGAIN IF
NECESSARY TO REDUCE SEDIMENT.

9. Collect a total of three sediment samples by repeating steps 1 - 8.
10. If using a smaller pan, dump the sample into the five-gallon bucket.
Clean Up
1.

Rinse all nets, pans, WADERS and other equipment VERY well before leaving the site to avoid
transporting animals or plants between monitoring locations (Invasive species are often spread by
not rinsing equipment, fishing gear, boats, etc.). RINSE EQUIPMENT AGAIN AT HOME OR WHERE
YOU HAVE ACCESS TO A WATER HOSE. IF ZEBRA MUSSELS ARE PRESENT AT YOUR SITE,
DON’T RINSE EQUIPMENT INDOORS. THE MUSSELS COULD ATTACH THEMSELVES TO YOUR
PLUMBING. IF ZEBRA MUSSELS ARE PRESENT, MAKE AN EXTRA EFFORT TO DRY
EQUIPMENT.

2.

Have the team coordinator double check that the data form has been completed and that all habitats have
been sampled.
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Appendix D- Physical/Habitat
All data to be completed for a 100 ft reach (area of water body approximately 25 ft upstream of road
crossing/bridge to approximately 125 ft further upstream) facing upstream. Shorter reaches (due to access or
safety concerns) should be noted on data form (include approximate length of reach monitored).
I. BACKGROUND INFORMATION
For each of the items below, check the category that is most representative of what you observe in your
reach.
Water Color/Odor
Examine the water in the reach for color and odor. The most common color options are provided. Check the
color that is most similar to that of the water in your reach. To the extent possible, try to describe any unusual
odors. (e.g. fishy, sulfur, etc.)
Stream Width
Stream width is the distance from the water's edge on one side to the water’s edge on the other side. Check
the box that best represents the average stream width in feet. Make this observation using best judgment of
the distance. This can be done by pacing off the distance (counting the number of steps taken) on the road
crossing from one edge of the stream to the other. There is no need to measure the distance with a tape
measure or similar device, however, it is best to have previously paced off distances of 10, 25 and 50 feet so
that the number of strides is known to these category endpoints.
Stream Depth
Check the box on your data form that best represents the average reach depth in feet. If the water is turbid
and the depth cannot be determined, check “Unknown”. This observation is for the average depth of the
stream that is consistently observed. In other words, if the stream is mostly shallow, but is 5ft deep in the
channel, the >3ft category should be circled. However, if the stream is generally shallow (<1ft), but has a
pool that is 3ft deep, circle the <1ft category since a pool is not representative of the average depth of <1ft
observed over most of the stream. Remember that water often looks shallower than it is.
Stream Flow Type
Check the category that best represents general flow volume in the stream. Note that in this case, “average”
flow refers to the annual average flow. For example, if a river flow is reduced in the summer, due to dry and
hot conditions, check “L” because it is below average, even though low flow may be typical for that stream in
the summer.
Dry = No standing or flowing water, sediments may be wet.
Stagnant = Water present but not flowing, can be shallow or deep.
L (low) = Flowing water present, but volume would be considered to be below average for the stream.
M (medium) = Water flow is in average range for the stream.
H (high) = Water flow is above average for the stream.
NOTE: Look for signs of high water marks to help you determine if the stream flow is high, average or low.
Stream Flow Type is something you will learn over time as you monitor your site over multiple seasons.
CRWC has a sense of stream flow levels based on visits and USGS stream gauge data for a number of sites
in the Clinton River Watershed.
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II. PHYSICAL APPEARANCE
Check the stream/river/drain upstream, for as far as can be seen from the road
stream crossing, for the presence of any of the following characteristics. If a category
type (e.g. aquatic plants) is not present in the stream, do not record anything. If a
category type can be seen, in any amount, check “present”. If a category type is present
in a large portion of the water body, check “abundant”.
For the items below, check those that are present or abundant in your site reach.
Aquatic Plants
This category refers to aquatic vascular plants—plants with a vascular system that typically includes roots,
stems and/or leaves. This includes duckweed, as it is a floating vascular plant. Aquatic Plants have roots and
can be submerged under, floating on, or extending out above the water. Examples include pondweed
(submerged under), water lilies (floating on) and cattails (extending above). While aquatic plants in the
stream can serve as an excellent food source for aquatic organisms, excessive plant growth may indicate
excessive amounts of nutrients.
Floating Algae
Floating algae has no root structure and no structure to hold it to the stream bottom. The presence of
suspended algae (single celled organisms that may or may not form colonies) or floating algae mats/bundles
should be recorded here. This includes algae mats/bundles, whether floating on the surface, suspended in
the water column, or present at the bottom.
Filamentous Algae
Filamentous Algae has no roots. However it is made up of long stringy or “ropy” strands that
may or may not be attached to other objects in the waterbody.
Bacterial Sheens/Slime
Bacterial sheens occur as oily appearing coatings on the water surface, often with a
silverish cast to them. The sheen can be distinguished from petroleum products because they break into
distinct platelets when poked with a stick or are physically disturbed, whereas
petroleum products remain viscous (sticks together).
Bacterial slimes are bacterial growths that are visible as a slimy-appearing coating on
stream or lake bottoms. They can be various colors, including black and orange.
Turbidity
Water appears cloudy—it is not transparent. Turbidity is caused by suspended particles such as silt, sand,
algae, or fine organic matter. Turbid water is opaque to varying degrees, preventing the observer from
seeing very far into it. Note that water can have a color to it that is not turbidity, such as the brown
transparent water often associated with swampy areas.
Note: You have already completed a test for turbidity as a part of the chemical testing procedures. If
your JTU reading was 0, turbidity is not present. If your JTU reading was between 0 and 40, then
indicate “present”. If your JTU reading was greater than 40, then indicate “abundant”.

Oil Sheen
An oily sheen is a layer or coating on the water surface caused by petroleum products. Oil sheens typically
have a multi-colored or rainbow appearance.
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Foam
Check “present” or “abundant” only if you find unnatural foam (this is very important for scoring).
Natural foam often looks like soap suds on the water surface and can be white, grayish or brownish. Natural
foam is produced when water with dissolved organic material (i.e decomposing leaves) has extra oxygen in
it. Natural foam (i.e. bubbles) is typically produced in streams when water flows through rocks or rapids or
past surface obstructions such as logs, sticks and rocks. Foam can range from a few bubbles to mats
several feet high.
Unnatural foam usually comes from a soap product. Natural foam can be distinguished from soap suds by
rubbing it between ones fingers. If the suds disintegrate and leave only wet fingers or a gritty residue, the
foam is natural. If the suds feel slippery and soapy, the foam is unnatural.
Trash
Use this category to record the presence of general litter, such as paper, bottles,
cans, etc., either in the waterbody or along the riparian banks or in the trees and branches above the stream
(indicator or high water mark). Such accumulations often suggest how high the water level can rise during
storm events or spring runoff. Use some reasonable discretion when completing this category. A single piece
of gum wrapper on one bank would not be sufficient cause for checking “present”.
If you can safely remove the trash, bags have been provided in the kit and you are welcome to remove of
and dispose of litter properly. Be sure to use gloves.

III. SUBTRATE COMPOSITION
Substrate composition is “what the bottom of the river/stream/drain is made of”. It is a critical factor in
determining what aquatic macroinvertebrates will be present. In general,
good quality substrates (from an aquatic habitat perspective) contain a large amount of
course material—such as gravels and cobbles—with a minimal amount of fine particles (silt, sand, muck).
Estimate the relative abundance of various substrate types (listed on the data form) in the stream reach.
Round off to the nearest 10% increment. For example, do not record 25%, use either 20% or 30%. The
composition estimate should include the entire area of the stream/river/drain bottom that is visible in the
reach. Sometimes it is not possible to determine the substrate type all the way across a river because it is
too deep or the water is turbid. In these cases, assign the appropriate percentage amount to the “unknown”
category. The total percentage should add up to 100%,
Sand-feels “gritty” to the touch. Individual grains can usually be seen with the eye.
Silt/Detritus/Muck-very fine substance. Smooth to the touch. Can be the result of decomposing plant matter
or simply very fine “rock” particles.
Artificial/Human made-Examples include concrete piers, sheet piling or rock riprap (that portion of shoreline
erosion protection structures that extends below the water surface is considered substrate).

IV. EMBEDDEDNESS
Embeddedness is the degree to which rocks and snags are covered or sunken into silt, sand, or mud in the
stream/river bottom. Embeddedness is a result of large-scale sediment
movement and deposition and is a parameter typically evaluated in the riffles and runs of high-gradient
streams. The more the substrate (river/stream bottom) is embedded the less its surface area is exposed to
water and available as habitat by macroinvertebrates.
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Check the category that best describes the bottom of your water body. Using your best judgment, indicate
the extent to which the gravel, cobble, or boulders are embedded. If no rocks are visible, dig down a few
inches to see if the natural streambed is rocky. Your water body may be naturally sandy or clay-based so no
rocks will be present. Indicate if there are no rocks present.
Four embeddedness readings should be taken; two downstream and two upstream . Begin in the
downstream area. If your site has riffles, this is where you should take your readings. Make one observation
in the riffle (or other midpoint of water body as measured from stream bank to stream bank) and one
observation in an area to the left of the midpoint, when looking downstream. Observe the tops and the sides
of all rocks greater than three inches across within an approximately two foot squared area. Gently pick up
several rocks, one at a time, from the observation area and watch for “plumes” of sediment to rise into the
water column as you move the rocks. Record the average embeddedness value for the four observations.

V. RIVER MORPHOLOGY
For the items below, check those that are present or abundant in your site reach.
Riffles
Riffles are areas of naturally occurring, short, relatively shallow, zones of fast moving
water followed by a pool. The water surface is visibly broken (often by small standing
waves) and the river bottom is normally made up of gravel, rubble and/or boulders.
Riffles are not normally visible at high water and may be difficult to identify in large rivers.
Present Abundant -

A riffle can be positively identified.
A series of riffles and pools are visible.

Pools
Pools are areas of relatively deep, slow moving water. The key word here is “relatively”.
Water depth sufficient to classify an area as a pool can vary from around 8 inches in
small streams, to several feet in wadable streams, to tens of feet in large rivers. Pools
are often located on the outside bend of a river channel and downstream of a riffle zone
or obstruction. The water surface of a pool is relatively flat and unbroken. The
presence of pools in large rivers may be difficult to identify because of an increase in
relative scale, and an often limited ability to see to the bottom of deep or turbid stream
reaches.
Present Abundant -

At least one pool can be identified.
A series of pools in a riffle pool sequence are visible.

Highest Water Mark
The highest water mark is the maximum height to which the stream water level rises at the site, (during a
typical year, not a 50 or 100 year flood) as determined by visible evidence. This level is typically reached
during floods or high flow conditions. The highest water mark is determined as the distance in feet above the
present water level at the site. If you can’t visibly determine how far the stream rises at the site, check the “?”
on the form. The highest water mark may be visible as discoloration on bridge pilings or abutments, stream
debris (trash, leaves, weeds) left along the stream banks or in tree/shrub branches, ice scour marks on trees
or stream banks, or muddy residues left in floodplains or on streamside vegetation.
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VI. INSTREAM COVER
For the items below, check those that are present in your site reach.
In-stream cover generally refers to habitat cover that is available to fish to: (1) protect
them from predators, or (2) avoid certain-stream conditions such as fast flow or direct sunlight. Check all the
in-stream cover types on the data form that are present in the stream reach.
Types of cover include the following:
Undercut Banks
Undercut Banks are areas along the edges of the stream/river/drain where water has “carved out” the
sediment from the banks and water now flows below the upper edge of the bank. Roots from trees, shrubs
and grasses that are close to the water’s edge are often visible and the top of the bank along the water’s
edge “juts farther out” into the stream than the bank along the water’s edge.
Overhanging Vegetation
Overhanging vegetation includes trees, shrubs and grasses (land-based vegetation) that reach out over the
water body.
Deep Pools
Deep pools are depressions or “holes” in the bottom of the stream where water is substantially deeper than
the average water depth of the stream. They are typically more than twice the average depth of the reach.
Boulders
Boulders are stones that are greater than 10 inches across (diameter).
Aquatic Plants
This category refers to aquatic vascular plants—plants with a vascular system that typically includes roots,
stems and/or leaves. This includes duckweed, as it is a floating vascular plant. Aquatic Plants have roots and
can be submerged under, floating on, or extending out above the water. Examples include pondweed
(submerged under), water lilies (floating on) and cattails (extending above).
Logs or Woody Debris
Logs and woody debris (small or large branches, leaves, roots or trunks) in the stream or along the water’s
edge can slow or divert water to provide important habitat for fish and aquatic macroinvertebrates.
Excessive amounts of debris or logs can cause localized flooding.
Check the category “logs or woody debris” and note in the “Additional Comments” if log jams or dams
(created by logs, beavers or humans) are present (also note general size of log jams).
VII. STREAM CORRIDOR
Check the category that is most representative of your water body reach for each criteria listed below.
Riparian Vegetative Width
The riparian vegetative width is the width of the streamside natural vegetation (plant) area
along the stream/river/drain banks.
The width is measured from the edge of the water body to the far side of the section of natural vegetation.
Natural vegetation including trees, shrubs, old fields, wetlands, or planted vegetative buffer strips (often used
in agricultural areas and stormwater runoff control). Agricultural crop land and lawns are not considered
natural vegetation for the purposes of this question.
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Check the appropriate distance (ft) that represents the average width of the vegetation zone for each side of
the water body. Left and right banks are determined from the perspective of facing downstream.
Bank Erosion
Bank erosion occurs when soils are removed from the banks of the water body. Bank erosion may occur as a
result of natural flow conditions, or may be caused by human activities.
Determine the severity of erosion that has taken place and check the appropriate category. Record the most
severe examples of erosion observed on either bank within your site reach.
0-

Banks appear stable; no evidence of erosion. These banks are most likely well
vegetated or structurally stabilized, and have no evidence of exposed tree roots or leaning trees due
to eroded soil. They are not being altered by water flows, livestock access, or recreational access.

L-

Low evidence of erosion. Stream banks are stable but are being lightly altered. Less than 10% of the
stream bank is receiving any kind of stress. Less than 10% of the bank is sloughing, broken down, or
actively eroding.

M-

Moderate evidence of erosion. At least 75% of the stream bank is in stable condition. 10%-25% of
the stream bank is sloughing, broken down, or actively eroding.

H-

High evidence of erosion. Less than 75% of the stream bank is in stable condition. Over 25% of the
stream bank is sloughing, broken down, or actively eroding. Stream bank sidewalls may have been
scraped by machinery or scouring flows. Banks may be slumped; banks may be severely undercut.
Tree roots may be exposed or fallen/leaning trees may be present.

Streamside Land Cover
Check the dominant type of plant cover that exists at the stream bank “edge” (within the first 20 feet or so of
the water’s edge) along the site reach.
Bare Non-woody Plants Shrubs Trees -

Bare ground. No, or almost no, streamside vegetation.
Grasses, wildflowers, ferns, sedges
Shrubs and small trees; woody vegetation less than 15 feet high.
Woody plants 15 feet or taller

Stream Canopy
The stream canopy cover is the amount of leafy vegetation that extends out over a stream (at
any height) and shades the water from direct sunlight. Canopy cover helps keep the water cool, increasing
the oxygen levels in the water and providing healthy habitat conditions organisms.
Estimate the percent of the water body reach shaded by vegetation (when trees are fully-leaved) and check
the option on the data form that best represents this estimate.

VIII. ADJACENT LAND USE
When looking along your site reach and UPSTREAM, check the bank (left or right) where the specific land
use is found. Check the appropriate left or right stream bank designation for the following land uses that are
adjacent to the stream. If the land use is not present, check “none”.
Wetland
A Wetland may have standing water part or all of the year, “hydric” or wetland soils and vegetation that is
common to wetlands. Riparian (river) wetlands, marshes, swamps, fens, vernal pools, and bogs are
examples of wetlands. Be cautious about indicating areas of land unnaturally flooded by stormwater.
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Shrub or Old Field-Meadow or field that hasn’t been recently cultivated or grazed. Often represented by tall
grasses and shrubs.
Forest-An area of land covered primarily by trees; includes small woodlots. May be a natural forest or a
forest planted by people.
Pasture-A field that is showing signs of being recently or actively grazed by livestock (vegetation is cropped
close to the ground).
Crop Residue-An area of land that has been recently used to grow crops. Remnants of corn stalks, grains,
or other vegetable crops can be seen. An agricultural crop residue remains, after harvest which covers 30%
or more of the field surface.
Rowcrop-Agricultural cropland planted in rows and cultivated.
Residential Lawn, Park-An expanse of maintained grass, often found in residential lawns and parks.
Impervious Surfaces-Land surfaces that prevent water from entering the soil/ground. Impervious surfaces
include rooftops, sidewalks, cement, parking lots, pavement and compacted fields or lawns.
Disturbed Ground- Soil has been disturbed (plowed, cleared, bulldozed, excavated) for construction or
agriculture. Vegetation is not present but may be present nearby.
Bare Ground-No vegetation is present, but it is not disturbed ground. Includes areas of high foot traffic.

IX. POTENTIAL SOURCES OF WATER CONCERNS
Look at the way land is used near your site. Which of these land uses might be a potential source of pollution
for your stream/river/drain? Think about how pollution might travel from each land use source to the water
then rank each source on the severity of impact it might have on water quality at your site. Use your best
judgment; remember this is designed to provide general information on land use over time. Note any
changes in land use since the prior monitoring season in the “Additional Comments” section.
None=no impact/not present, S=slight, M=moderate, H=high
Potential Source
Crop Related Sources
Grazing Related Sources

Intensive Animal Feeding
Operation
Transportation Runoff (i.e.
highways, bridges)
Channelization
Dredging

Removal of Streamside
Vegetation

Description
… there is a reasonably clear pathway for pollutants to enter the water
body from the farmed area.
… there is clear evidence that grazing of animals near or in the water body
has resulted in the degradation of stream banks or stream beds, increased
sediment in the water body, nutrient enrichment , and/or potential bacterial
contamination (animal wastes).
… there is a reasonably clear pathway for pollutants to enter the water
body from runoff from the operation or land application of animal manure.
…there is clear evidence that transportation infrastructure is creating
increased flow, runoff of pollutants, or erosion areas in or adjacent to the
water body.
… there is clear evidence that the natural river channel has been
straightened to facilitate drainage.
… there is clear evidence that a water body has been recently dredged
(bottom dug out). Evidence might include: spoil piles on side of water
body, disturbed bottom, disturbed banks.
… there is clear evidence that vegetation along the water body has been
recently removed (within the last few years).
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Potential Source

Description

Bank & Shoreline Erosion/
Changes/Destruction

… there is clear evidence that the banks or shoreline of a water body have
been modified through human activities or natural erosion processes.

Human Regulation of Water Flow

… there is reasonably clear evidence that flow modifications in the
watershed have created unstable flows resulting in stream bank erosion
... there is reasonably clear evidence that an upstream impoundment has
contributed to impacts on downstream sites. Impacts may be: nuisance
algae, increased temperatures, stream bank erosion from unstable flows.
… there is clear evidence that on-going or recent construction of
transportation infrastructure is contributing pollutants to the water body.

Upstream Impoundment (i.e.
dam, lake level control structure)
Construction:
Highway/Road/Bridge
Construction: Land Development
Urban Runoff (incl. residential
runoff, geese/ nuisance wildlife)

Land Disposal

On-site Wastewater Systems

Forestry

Mining

Recreation/Tourism (General)

-Golf Courses

-Marinas/Recreational Boating:
boat access via water
-Marinas/Recreational Boating:
bank erosion
Debris in Water

Industry Source
Municipal Source
Natural Sources (i.e. log jams)
Source(s) Unknown

… there is clear evidence that on going or recent land development is
contributing pollutants to the water body.
… there is a reasonably clear pathway for pollutants to enter the water
body from an urban/residential area. Possible pathways: gully erosion,
pipe/storm sewer discharge, wind erosion, runoff from lawns or impervious
surfaces.
… there is a reasonably clear pathway for pollutants to enter the water
body from an area where waste materials (trash, seepage, hazardous
waste, etc.) have been either land applied or dumped. Possible pathways:
gully erosion, pipe discharge, wind erosion, or direct runoff.
… there is reasonably clear evidence of nutrient enrichment and/or
sewage odor or waste is present, and there is reason to believe the area is
un-sewered.
…there is a reasonably clear pathway for pollutants to enter the water
body from the forest management area. Possible pathways: logging to the
edge of the water body, gully erosion, pumped drainage, erosion from
logging roads, wind erosion.
… there is a reasonably clear pathway for pollutants to enter the water
body from the mined area. Possible pathways: gully erosion, pumped
drainage, runoff from mine tailings, wind erosion.
… you are unable to clearly identify the recreational source as related to a
golf course, or recreational boating activity. Foot traffic causing erosion
would fall into this category.
… there is a reasonably clear pathway for pollutants to enter the water
body from the golf course area. Possible pathways: overland runoff, gully
erosion off course, wind erosion.
… if you can reasonably determine that releases of pollutants to a water
body such as seepage of oil/gasoline are due to recreational boating
activities.
.… you can reasonably determine that stream bank erosion is due to wake
(or paddle boat access) from recreational boating activities.
… debris in the water either is discharging a potential pollutant, or is
causing in stream impacts due to modifications of f low. Examples: Leaking
barrel, refrigerator, tires This doesn’t include litter (e.g. paper products).
… there is reasonably clear evidence that an upstream industrial point
source has contributed pollutants.
… there is reasonably clear evidence that an upstream municipal (city,
governmental) point source has contributed pollutants.
… there is reasonably clear evidence that natural sources are contributing
pollutants. Possible examples: stream bank erosion, pollen, foam, etc.
… if you see an impact but are unable to clearly identify any likely sources.
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X. ADDITIONAL COMMENTS
Write any other pertinent observations that were made during the survey. These may include the presence
of wildlife in or along the stream, people using the stream for recreation (boating, swimming, fishing), or
some unusual event or observation. Indicate whether observations are made upstream or downstream of the
road crossing.
Digital pictures of your site and the adjacent upstream and downstream sections or land uses are welcome.
Please provide them to CRWC on CD (medium or high quality images preferred).
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