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Gerald R. Ford International Airport (GFIA) September 2013 Biofilm Monitoring Results

Summary
The purpose of this memo is to summarize the observations collected during the September
2013 biofilm monitoring survey in the unnamed tributary to the Thornapple River. This is the
fourteenth biofilm monitoring event conducted as required by Part I.A.7.d. of GFIA’s NPDES
Permit (MI0055735). The monitoring results and metric calculations are described below.
General Observations
Heterotrophic biofilm was not observed at any of the monitoring locations.
Monitoring Approach
On September 26, 2013, biofilm monitoring was conducted at three locations (sample stations)
in the unnamed tributary of the Thornapple River. Stream assessment reaches were established
at each of the locations during the first survey (July 2011) using a hand-held global position
system (GPS) device. The monitoring locations are at 36th Street, Thornapple River Drive, and
Tricklewood Drive and are shown in Figure 1. Consistent with previous surveys, monitoring was
conducted using the Stevenson and Rollins 2007 procedure described in the Proposed Biofilm
Monitoring Procedure memo submitted to and approved by MDEQ in June 2011 (LimnoTech,
June 3, 2011).
At each of the three sample stations, five transects were designated and marked. The transects
were selected based on substrate type. Riffles and/or run segments with coarse substrate
materials were specifically targeted because they are most appropriate for periphyton and
biofilm attachment and provide repeatable and reliable long-term monitoring locations
(Stevenson and Rollins, 2007 in Methods in Stream Ecology, 2007). Sampling was conducted at
10 equally spaced points on each transect using the rapid periphyton survey method, Basic
Method 1 (Stevenson and Rollins, 2007). Measurements were recorded on the field data sheet
(Table 1). Physical habitat characterization forms from the EPA’s Rapid Bioassessment
Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates
and Fish were used to record field observations and measurements at each monitoring reach
(EPA, 1999).
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Figure 1. Unnamed Tributary Biofilm/Macroinvertebrate Monitoring Locations.
Community metric calculations include density and distribution estimates for functional
categories of moss, macro, and micro (biofilm) algal species. As noted previously, slight
modifications necessary to differentiate between microalgae and heterotrophic biofilm were
added to the data collection procedure as described below.
1) The Sz column in the Field Data Sheet (Table 1) is intended for inventory of substrate
particles >2 cm in size. Since a primary purpose of this monitoring effort is to
characterize the presence of biofilm (which is associated with larger size substrates), the
Sz column has been modified to instead identify substratum of < 2 cm (where it is not
possible to collect community information). The sum of the Sz column observations is
transferred to the NA row in Table 3 for extent and magnitude calculations. This
modification was discussed with Stevenson and Rollins (personal communication with
Doug Bradley, LimnoTech) and the authors stated that this modification is appropriate
for the purpose of this monitoring effort.
2) The Algal Cover and Thickness Class Description (Table 2) include estimated cover
classes for moss and macroalgae but not microalgae. The purpose of the monitoring
was discussed with the procedure authors and it was suggested by Stevenson that
including cover class for microalgae would provide estimated cover and thickness values
that will improve the applicability of the procedure for tracking the status of the
heterotrophic biofilm community. This component of the protocol was expanded for this
monitoring event by adding a column (Table 2) to quantify the number of grid points
counted over microalgae at 10 equally spaced points on each transect using a viewing
bucket (EPA, 1999) with a 50-dot grid. The grid is used as a quantifiable and repeatable
means for measuring distribution and density of biofilm across transects.
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3) The calculations for the extent and magnitude of moss, and benthic algal cover (Table 3)
include a row named NA. Following clarification from the authors, NA includes the points
not sampled because no substrate particle >2 cm was present.
4) The microalgae functional class includes heterotrophic biofilm. The dominance of nonnuisance biofilm microalgae observed during the July and September field visits
highlights the need to identify and calculate heterotrophic-specific biofilm observations
as well as the other forms of microalgae. The calculation table (Table 3) used for the
biofilm monitoring events beginning with the September 2011 event was expanded to
quantify the extent and magnitude of biofilm-specific observations, and to estimate the
cover of all microalgae as measured with the viewing bucket.
5) The microalgae thickness Class 2 of 0.5 to 1 mm is a transition category between nonvisible (thin slimy layer) and visible microalgae (Stevenson and Bahls 1999). The
category may misrepresent the presence of heterotrophic biofilm because the study
approach prior to July 2012 grouped naturally occurring microalgae (diatoms and
bluegreens) with heterotrophic biofilm in Class 2. Beginning with the September 2012
sampling event, we modified the Class 2 calculations to differentiate
autotrophic/photosynthetic microalgae from heterotrophic biofilm in the extent and
magnitude microalgae metrics (Table 3). Other calculations remain unchanged.
The information being collected and calculations being performed are consistent with the
procedures described in the monitoring plan. The additional calculations provide added
information on the biofilm community. The metrics will continue to be calculated consistently to
support the evaluation of relative changes in the biofilm community.
Monitoring Summary
Site 1 36th Street – The site is approximately 75 meters long and average channel width was
approximately 2.2 meters. Maximum stream velocity was measured at 0.04 m/sec. The site
includes a mix of natural and re-establishing riparian vegetation, and channel re-alignment from
the 36th Street road work conducted in 2006. The channel substrate is generally coarse with
patches of fine sediment deposits. Evidence of active channel conditions was observed.
Heterotrophic biofilm was not present at any of the transects sampled.
Site 2 Thornapple River Drive – The site is approximately 350 meters long and average channel
width was approximately 3.0 meters. Maximum stream velocity was measured at 0.19 m/sec.
This reach is longer than Sites 1 and 3 because of the limited amount of suitable coarse
substrate upon which to locate survey transects. The site is densely vegetated along the banks
and in the immediate riparian area. Evidence of channel shape modification, bed material
movement, bank erosion and deposition is present throughout the reach. Heterotrophic biofilm
was not present at any of the transects sampled.
Site 3 Tricklewood Drive – The site is approximately 135 meters long and average channel
width was approximately 3.3 meters. Maximum stream velocity was measured at 0.14 m/sec.
The northern banks of the site are more closely bound by residences than the other sites yet
retain thick overhead cover but thin understory. The reach is characterized by a slightly higher
gradient than Site 2 and contains a greater dominance of coarser substrates along with an
outcrop of exposed hardpan clay. Heterotrophic biofilm was not present at any of the transects
sampled.
The field sheets and metric calculations are included as Attachment 1.
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Attachment 1
GFIA Biofilm Monitoring Field Sheets
September 26, 2013
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