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1
Introduction

Pursuant to Parts 1.A.10 and 1.A.12.e of NPDES Permit number M10055735 (modified and effective
August 1, 2013), this report describes the aspects of the Deicing Management Program implemented at
the Gerald R. Ford International Airport (GFIA) in Kent County, Michigan to control aircraft deicing?
fluid (ADF) discharges during the 2012-2013 winter season.

Part 1.A.10 requires the following to be reported by September 1 of each year:

o Asummary of aircraft deicing fluid (ADF) best management practices (BMPs), including information,
measures, and data to demonstrate the extent to which the BMPs are reducing ADF discharges to the
unnamed tributaries of the Thornapple River and Plaster Creek; and

e Data regarding the amount of ADF used, recycled, sent to the WWTP, and the percent of ADF used
that was prevented from being discharged to the environment.

These elements are described in Section 2 of this report.
Partl.A.12.e requires the following to be reported by September 1 of each year:

e A summary of the nuisance biofilm growth results collected from the unnamed tributary to the
Thornapple River during the previous year; and

e Asummary of actions taken during the previous year to reduce or eliminate the discharge of ADF
from Outfall 001.

These elements are described in Section 3 of this report.

1.1 Background

The Michigan Department of Environmental Quality (MDEQ) issued National Pollutant Discharge
Elimination System (NPDES) Permit No. M10055735 to GFIA on December 27, 2010. The permit took
effect on January 1, 2011 and authorizes discharges of stormwater runoff to unnamed tributaries to the
Thornapple River and Plaster Creek. Compliance with the NPDES permit is based on implementing
BMPs and program enhancements to reduce the presence of ADF in stormwater from being discharged
off-site. The permit also required GFIA to develop and submit for approval a long-term ADF runoff
management program to eliminate the airport’s contribution to nuisance biofilms in an unnamed
tributary to the Thornapple River downstream of Outfall 001. The goal of GFIA’s BMP implementation
efforts and Program enhancements is to control ADF discharges and protect receiving waters.

1 Unless otherwise noted, the term “deicing” in this document refers to both deicing and anti-icing
products and activities.
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The permit was modified August 1, 2013 to include the program improvements being constructed to
comply with the requirement that the airport eliminate its contribution to nuisance biofilm growth in the
unnamed tributary to the Thornapple River. Program improvements include consolidation of aircraft
deicing runoff, seasonal diversion of deicing runoff away from the unnamed tributary, construction of a
new stormwater conveyance and natural treatment system (NTS), and installation of a submerged diffuser
and outfall 011 for discharge of treated stormwater to the Thornapple River. The program improvements
are expected to be completed by October 1, 2015 to ensure compliance with terms of the permit.
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2
ADF BMP Summary

This section summarizes GFIA’s ADF BMPs, as required by Part 1.A.10 of the NPDES permit.

2.1 ADF BMPs Used During 2012-13

The BMPs used by GFIA to control the impacts of applied ADF on the environment fall into several
categories that are described in the 2012-2013 Deicing Management and Monitoring Plan, and
summarized in Table 1.

Table 1. GFIA Deicing Management Program BMPs

BMP Category Management Practice/Activity

General Deicing materials storage
Deicing materials spill management education
Education and training of employees, contractors, and tenants
Aircraft Deicing Forced Air Hybrid Deicing Vehicle
Variable aircraft deicing mixtures
Aircraft deicing equipment
Heating aircraft deicing mixtures
Application technique for aircraft deicing mixtures
Proactive aircraft anti-icing
Two-step aircraft application method
Physical removal of accumulations
Voluntary use of propylene glycol based products
Materials use tracking
Deicing Runoff Collection, Isolation and collection of aircraft deicing runoff
Storage and Disposal Designated deicing areas
Management of ADF impacted snow
Cargo Ramp Plug and Pump Pilot Collection Program
Pavement Maintenance
Tankage and transfer
Disposal of collected runoff

2.1.1 General BMPs

Deicing Materials Storage

Deicing materials are stored and maintained in accordance with manufacturer guidance, as well as
additional preventive measures and structural source control BMPs that are described in GFIA’s Storm
Water Pollution Prevention Plan.

Deicing Materials Spill Management Education

GFIA maintains a continuing program of employee, contractor and tenant orientation and education to
help ensure awareness of the necessity of good facility control and quick and proper responses in the
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event of a spill, accident, or equipment failure. To minimize the contamination of stormwater, airlines
and FBOs utilize appropriate spill response techniques, per their company spill response plan, for spills or
leaks of any deicing/anti-icing materials. Any spilled material is contained, cleaned up, and disposed of
pursuant to such plans. Overspray and drips in the course of applying ADFs are not spills or leaks.

Education and Training of Employees, Contractors and Tenants

Controlling potential deicing impacts on stormwater discharges requires that a number of different
entities act in a cohesive and coordinated manner, including airlines, fixed base operators (FBOs), GFIA
Operations, and others. GFIA has implemented specific efforts to help ensure that key individuals
involved in aircraft and pavement deicing processes are aware of both the environmental issues
surrounding these activities, as well as the Airport’s program for controlling environmental impacts
associated with those activities.

Airlines and FBOs

A major component of GFIA’s Deicing Management Program is engaging the active participation of
airlines and FBO representatives in developing the airport’s deicing runoff control strategies and
procedures. The airlines and FBOs operating at GFIA conduct annual training programs that include the
following topics:

e Aircraft deicing and anti-icing procedures,
e Aircraft deicing and anti-icing locations,
e Materials handling and management

These annual training programs are conducted by each carrier and FBO to ensure awareness of how
tenant deicing operations relate to the overall GFIA Deicing Management Program.

GFIA Employees and Tenants

GFIA conducts employee, contractor, and tenant education to inform and train personnel directly
involved in deicing operations or deicing materials collection, treatment, and discharge. This educational
program focuses on the environmental impacts of deicing materials and benefits from material handling
techniques that minimize the amount of deicing materials being discharged.

GFIA’s Deicing Management Program also guides the airport’s Field Maintenance staff during training in
the following areas:

e Operation of the mobile collection units (MCUSs)

e Designation of glycol use areas

e Location and operational use of manhole inserts, covers, and containment devices
e Instruction on collection methods

e Instruction on collection efficiency

e Direction on storage of recovered product

e Use of pavement anti-icing product

e Glycol-impacted snow management

e Cargo ramp plug and pump pilot collection

Training sessions are conducted prior to each deicing season. Additional training sessions are conducted
throughout the season on an as-needed basis when new equipment or materials are received. All new
employees are trained as part of their orientation for appropriate field maintenance jobs.
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2.1.2 Aircraft Deicing Practices

Aircraft deicing/anti-icing is first and foremost an issue of flight safety. The Federal Aviation
Administration (FAA) strictly regulates deicing/anti-icing procedures and materials. Pertinent FAA
regulations provide:

“...no person may takeoff an aircraft when frost, ice or snow is adhering to the wings, control
surfaces, propellers, engine inlets or other critical surfaces of the aircraft.”

“...no person may dispatch, release or takeoff an aircraft anytime conditions are such that frost,
ice or snow may reasonably be expected to adhere to the aircraft, unless the certificate holder has
an approved ground De/Anti-icing program in its operations specifications and unless the
dispatch, release, and takeoff complies with that program.”

(FAR 121.629)

Each airline at GFIA has an FAA approved deicing/anti-icing program, and is required to comply with
that program. GFIA promotes the use of conservation practices by the air carriers.

Controls on the impacts of aircraft deicing activities are focused on protecting flight safety while
minimizing use of deicing/anti-icing fluids through maximizing application efficiency, and on
containment of runoff at the locations where aircraft are deiced.

Air carriers and operators are responsible for their aircraft deicing operations at GFIA. GFIA staff and
contractors are responsible for collecting, handling, and disposing of, or otherwise managing deicing-
related stormwater discharges. The responsibilities associated with aircraft deicing BMPs are consistent
with these distinctions.

The following subsections provide details on the aircraft deicing controls and discharge reduction efforts
considered and/or used at GFIA during the 2012-2013 deicing season. It must be noted that while GFIA
may promote or encourage various practices or methods, the ultimate responsibility for flight safety and
decision about deicing rests with the airline and pilot. GFIA’s primary responsibility arises in designating
appropriate deicing areas and then with regard to collection and management of spent deicing materials
generated by the airlines.

Forced Air Hybrid Deicing Vehicle

This deicing technology combines warm air at near sonic speed with traditional deicing mixtures
dispensed at relatively low flow rates. The goal is to deice effectively while reducing the amount of glycol
used. FedEx has used Tempest® hybrid deicing vehicles at GFIA since the 2003-2004 season. A series of
side-by-side comparisons between the hybrid and traditional deicing vehicles conducted during the 2004-
2005 season indicated that glycol usage was reduced by approximately 50 percent. GFIA continues to
promote the use of hybrid deicing vehicles by all of its tenants.

Variable Aircraft Deicing Mixtures

GFIA encourages each carrier to apply an efficient deicing mixture that complies with FAA regulations
and requirements, and the particular airline’s FAA-approved deicing plan. “Efficient” in this context
means the ratio of deicing fluid concentrate to water (the ratio is determined by freeze-point depression
tables for the fluid, allowing for the FAA required temperature buffer) that provides effective deicing
performance for current and reasonably anticipated weather and operation conditions while minimizing
BOD loading.

Airlines at GFIA have typically used a standard 50/50 mixture of concentrate/water for deicing purposes.
In fact, FAA’s requirements for ADF application mixtures to achieve a “clean aircraft” are based on the
difference in temperature between the outside air temperature and the freeze point temperature of the
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deicing mixture. For instance, a typical 50/50 mixture of a standard Type | deicing fluid has a freeze point
of -18 °F and therefore can be used when the outside air temperature is as low as O °F. Under typical GFIA
winter conditions, more moderate temperatures accompany conditions that require deicing/anti-icing.
Under these moderate temperatures, a mixture with as little as 20 percent concentrate may be equally
effective but better from an environmental perspective.

Aircraft Deicing Equipment

Consistent with FAA regulations, standards, and requirements, GFIA encourages each carrier to use, and
have available for use, deicing fluids and associated equipment which facilitate the use of efficient deicing
mixtures, or otherwise reduce the total amount of glycol required to deice aircraft.

Heating Aircraft Deicing Mixtures

GFIA also encourages each carrier to heat deicing mixtures to a minimum temperature of 140°F prior to
being applied to ensure maximum fluid effectiveness.

Application Technique for Aircraft Deicing Mixtures

Consistent with FAA-approved deicing plans, each carrier is encouraged to apply deicing mixtures to
aircraft surfaces in a manner and with equipment that maximizes the effectiveness of the deicing mixture,
while using only the amount of mixture necessary to ensure safe aircraft operations.

Proactive Aircraft Anti-icing

Because only glycol-based aircraft deicing fluids (ADFs) and aircraft anti-icing fluids (AAFs) are approved
for use on aircraft, source reduction strategies necessarily focus on improving the efficiency of application
techniques. Type IV AAFs provide for much longer protection from ice and snow accumulation after
application (i.e., hold-over times) than Type I fluids. As a result, aircraft can be treated with a Type IV
AAF upon arrival, when the aircraft is assumed to be clean, and in many cases remain effectively
protected from snow and ice accumulation until takeoff. Thus, the need for conventional deicing prior to
departure may be significantly reduced. In addition, because Type IV fluids are thicker and cling to the
aircraft, they tend to be applied more efficiently, with reduced losses due to overspray and drippage.

GFIA encourages each carrier to apply Type 1V aircraft anti-icing fluid to aircraft in order to help retard or
prevent the formation of ice or frost on aircraft in a manner consistent with FAA approved deicing plans.
GFIA also promotes application of Type IV anti-icing fluids for remaining overnight (RON) aircraft when
snowfall is predicted during the overnight period.

Two-Step Aircraft Application Method

To reduce the total volume of deicing and anti-icing materials required, GFIA encourages each carrier to
utilize a “two-step” method of deicing and anti-icing whereby Type IV anti-icing solution is applied to an
aircraft after deicing with Type | is complete, consistent with FAA regulations, standards, and
requirements.

Physical Removal of Accumulations

Two carriers at GFIA remove large accumulations of snow from their aircraft with brooms prior to
applying ADF to further reduce the amount of deicing fluid necessary to achieve a clean aircraft condition.
GFIA continues to promote this practice to its tenants when situations are appropriate for such practices.

Voluntary Use of Propylene Glycol Based Products

Prior to the 2002-2003 season, all carriers and FBOs voluntarily switched to propylene glycol based
products to facilitate recycling of glycol from collected runoff. The voluntary use of propylene glycol based
products continued during the 2012-2013 season.

Page | 6



2012-2013 GFIA ADF Discharge Minimization
Progress Tracking Report August 2013

Materials Use Tracking

Each airline and FBO was responsible for tracking and reporting the types and volumes of ADFs and AAFs
used by location on a daily basis. The reported information included type (i.e. SAE Type | or 1V),
concentration or dilution (e.g., 50/50 Type | concentrate:water), and gallons used. These reports were
submitted monthly and compiled in the project database.

2.1.3 Deicing Runoff Collection, Storage and Disposal
Isolation and Collection of Aircraft Deicing Runoff

GFIA collects aircraft deicing runoff using NexGen (formerly V-Quip) tow-behind Mobile Collection Units
(MCUs) in conjunction with catch basin inserts installed in the designated aircraft deicing areas.

Designated Deicing Areas

GFIA requires that all aircraft deicing operations be conducted in areas that facilitate the retention and
collection of deicing runoff, as appropriate. Figure 1 shows the designated areas where aircraft deicing and
anti-icing activities are conducted to facilitate the collection of spent deicing fluid.

Figure 1. Designated Locations for Aircraft Deicing/Anti-icing

In the interest of continuing to promote the efficient use of aircraft deicing fluids and increase the
recovery of those fluids, GFIA has also requested that airlines and FBOs perform deicing operations on
the east portion of the terminal ramp whenever possible, and that deicing be conducted as close to
departure time as possible. The goal of these requests is to minimize both the area where deicing fluids
are applied and the time elapsed between deicing and access by the MCUSs, thereby facilitating the
collection of spent deicing fluid from pavement surfaces.
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Catch Basin Inserts

Catch basin inserts are operated in conjunction with the MCUs to prevent spent ADF from entering the
storm sewer system and to facilitate collecting runoff with glycol concentrations high enough to be
suitable for practical recycling (i.e., >1 percent glycol). The inserts have valves that are closed when
deicing activity begins, thus impounding runoff on the surface so it can be collected by the MCUs. A total
of 51 inserts were used during the 2012-2013 season. Figure 2 shows the locations of the catch basin
inserts.
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Figure 2. Apron Catch Basin Insert Locations
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Six additional inserts (#s 46-51) were installed on the north side of the B Concourse prior to (#s 46-50)
and during (#51) the 2012-2013 season. Inserts will continue to be installed in any additional locations
that are identified as appropriate by GFIA Staff or if requested by a tenant.

Mobile Collection Units

The airport uses MCUs to collect spent deicing fluid from pavement surfaces. Collection activities are
conducted whenever aircraft deicing operations are ongoing. ADF applicators and GFIA’s deicing
program staff coordinate closely to facilitate collection of deicing runoff as soon as possible after aircraft
deicing is initiated. Runoff collected by the MCUs is off-loaded to recycle storage tanks located to the west
of Concourse A (Figure 3).
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Figure 3. Location of Recycle Storage Tanks for MCU Collection Operations

Management of ADF Impacted Snow

GFIA maintains a policy to manage ADF impacted snow piles. The goal of the policy is to enhance existing
controls associated with such snow piles to prevent significant discharges of ADF to the unnamed
tributary of the Thornapple River. GFIA’s ability to contain runoff from ADF impacted snow is
significantly constrained by space limitations near the terminal apron. Nevertheless, GFIA is using its
available space, infrastructure, and equipment to enhance the control of ADF from snow piles in
stormwater discharges.
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ADF impacted snow management activities included alternative plowing practices, temporary storage of
impacted snow, and the collection of snow pile runoff at the west terminal snow storage area.

Alternative plowing practices were used to minimize the amount of glycol removed from the terminal
apron surface during snow removal operations. Snow was removed from the apron travel lanes prior to
the departure of the first bank of morning flights, when possible, to allow aircraft to push-back from the
gates and conduct deicing operations on pavement that is relatively free of snow. This practice reduces the
potential for ADF to become entrained in plowed snow and facilitates the collection of spent ADF by the
MCUs.

GFIA also stores ADF-impacted snow on Taxiways V, E, or M, depending on aircraft traffic routing. Snow
is then removed to infield areas outside of the drainage area to Outfall 001, including the existing snow
storage area west of the terminal.

Cargo Ramp Plug and Pump Pilot Collection Program

For the 2012-2013 season, GFIA initiated a pilot program at the cargo ramp using a plug and pump
approach. An inflatable plug was installed in a manhole immediately downstream of the westernmost
FedEx aircraft parking position and operated on a weekly basis during a range of conditions, attempting
to capture runoff containing sufficient concentrations for glycol recycling (i.e. >1%).

Pavement Maintenance

To help minimize the amount of spent ADF getting into the drainage system, GFIA Maintenance uses a
sealant around the perimeter of each catch basin insert. GFIA also continues to monitor pavement
conditions and seal pavement joints and cracks as part of its pavement management program.

Disposal of Collected Runoff

All runoff collected during the 2012-2013 season with a PG concentration greater than 1 percent was
transported via tanker truck to EQ’s Romulus, Michigan recycling facility. On-site provisions were
established to store collected runoff prior to hauling using frac tanks. For each load of runoff hauled off
site, volume, percent glycol, and the quantity of glycol recovered were reported by EQ to provide an
estimate of total glycol and BODS5 intercepted by the Deicing Management Program. These data were used
to help estimate the total glycol and BODS5 that was sent off-site, as described in Section 2.2.2 of this
report.

2.2 ADF Usage, Collection, and Recycling

2.2.1 ADF Usage

Table 2 contains a summary of aircraft deicing fluid usage by type at GFIA during the 2012-2013 season
(October 1, 2012 through May 31, 2013). Volumes are expressed as gallons of pure propylene glycol (PG).

Table 2. Summary of Glycol Usage at GFIA during the 2012-2013 Season

Total Used
SAE Fluid Type (Gals. Glycol)
Type 83,652
Type IV 19,896
Totals 103,548

A total of approximately 103,548 gallons of glycol in ADF was used on 158 days between October 2, 2012
and May 13, 2013.
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2.2.2 ADF Collection, Recycling, and Conservation
MCUSs Operations and Cargo Ramp Plug and Pump Pilot Collection Program

The MCUs collected approximately 260,000 gallons of aircraft deicing impacted runoff during the 2012-
2013 season. This includes approximately 24,100 gallons that was collected as part of GFIA’s new cargo
ramp plug and pump pilot program.2 The 260,000 gallons of runoff contained approximately 26,950
gallons worth of (pure) glycol, approximately 576 of which was collected as part of the cargo ramp plug
and pump pilot program.

Table 3 presents a summary of glycol used and recycled, and calculated collection efficiency. Collection
efficiency was estimated by comparing the amount of glycol in the runoff processed by EQ to the amount
of glycol reported as being applied by the carriers and FBOs.

Table 3. Summary of Recycled Glycol and MCU Collection Efficiencies at
GFIA during the 2012-2013 Deicing Season

Glycol Used (gals.) By MCU Cargo Ramp Total Efficiency (percent)
103,548 26,374 576 26

The 26,950 gallons of glycol collected represent approximately 188,600 pounds of BOD5 that were
prevented from being released to the environment.

The collection efficiency achieved by the MCUs during the 2012-2013 season is consistent with the range
of performance achieved by airports using similar collection strategies. It should be noted that EPA, in its
proposed Deicing ELG rulemaking, concluded that very well-operated MCUs could achieve a 20 percent
collection standard. That proposal was not finalized in part because EPA identified significant cost-benefit
concerns with its proposed standards. Nevertheless, GFIA’'s MCUs exceeded those proposed standards at
26 percent efficiency.

Management of ADF Impacted Snow

While it is not possible to accurately quantify the benefit of GFIA’s snow management practices, they have
served to reduce the amount of ADF lost to snow removal operations and reduce the amount of ADF-
impacted snow in the 001 drainage area. These practices have also contributed to increased efficiency in
glycol collection. GFIA continues to evaluate additional policies, strategies, and practices for managing
glycol impacted snow in the context of its current operational environment.

Source Reduction Practices

The effects of source reduction efforts on ADF discharges to the environment are difficult to quantify
because they require estimating the amount of deicing materials that would have been used in the absence
of the source reduction practices. Nonetheless, estimates were developed for selected source reduction
BMPs based on the available information, and are described below.

Variable Aircraft Deicing Mixtures

Delta Airlines used variable mixtures of Type | ADF during the course of the 2012-2013 season based on
ambient outside air temperatures. The amount of glycol conserved through this practice was estimated by

2 The cargo ramp plug and pump pilot collection program was operated fifteen times during the season.
The majority of collection events result in runoff below the 1% percent recycle threshold. Nonetheless,
approximately 24,100 gallons of runoff containing approximately 576 gallons of glycol were collected and
sent to recycling. This represents approximately 4,000 pounds of BOD5 that were prevented from being
released to the environment.
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comparing the amount of glycol in Type | ADF reported to that which would have been applied had Delta
used a standard 50/50 Type | concentrate/water mixture under all weather conditions. Table 4 contains a
summary of the analysis.

Table 4. Summary of Type | Glycol Conservation Achieved by
Delta at GRR during the 2012-2013 Season

Estimated Type | that would
have been used if all @ 50/50 Glycol Conserved

Range of Type | Mixture TpallUsey

Ratios Reported
(concentrate/water) (gals of glycol) (gals of glycol) (gals)

40/60 to 50/50 25,520 25,736 216

By varying mixture ratios, Delta was able to reduce Type | ADF usage by 216 gallons of glycol as compared
to the volume that would have been applied had they used a standard 50/50 mixture throughout the
season. This represents a reduction of approximately 1,500 pounds of BOD5.

Forced Air Hybrid Deicing Vehicle

FedEx used Tempest® hybrid deicing trucks exclusively for deicing operations at the GFIA station during
the 2012-2013 season. Previous side-by-side comparisons with a conventional deicing truck during the
2004-2005 season indicated an annual savings in Type | usage of nearly 50 percent. Based on the
previous analysis and an examination of usage data, it is assumed that approximately 50 percent less
glycol was used with the Tempest® hybrid deicing trucks than if conventional trucks had been employed.

FedEx reported using a total of 14,865 gallons of glycol in Type | ADF during the season. It is estimated
that a total of approximately 29,700 gallons would have been used if FedEx deicing operations were
conducted using conventional deicing vehicles. This represents a reduction of approximately 104,100
pounds of CBODS.

2.2.3 Summary of ADF Discharge Reductions

The quantifiable cumulative benefits of the 2012-2013 GFIA Deicing Management Program are
summarized in Table 5 to demonstrate the extent to which GFIA’s BMPs are reducing actual and potential
ADF discharges to the environment

Table 5. Summary of Quantifiable Environmental Benefits Achieved
during the 2012-2013 Deicing Season

Best Management Practice Reduced ADF Loading Reduced BODs Loading

(gals glycol) (Ibs)

Isolation and collection of aircraft

deicing runoff (MCUs and 26,950 188,600

Plug&Pump)

FedEx hybrid deicing 14,865 104,100

Delta variable ADF mixtures 216 1,500
Total 42,031 294,200

The BMPs implemented as part of GFIA’s 2012-2013 Deicing Management Program prevented at least
42,031 gallons of glycol in ADF, containing approximately 294,200 pounds of BOD5 from being released
to the environment compared to if they not been in place.

Page | 13



2012-2013 GFIA ADF Discharge Minimization
Progress Tracking Report

Blank

August 2013

Page | 14



2012-2013 GFIA ADF Discharge Minimization
Progress Tracking Report August 2013

3

Nuisance Biofilm Results and Summary of ADF
Discharge Reduction Actions

This section contains information required by Part 1.A.12.E of the NPDES permit summarizing the
nuisance biofilm monitoring results collected from the unnamed tributary to the Thornapple River and
actions taken to reduce or eliminate the discharge of ADF from Outfall 001.

3.1 Nuisance Biofilm Monitoring Summary

GFIA continued to investigate attached bacterial growth (i.e., biofilms) during the 2012-2013 season. In
addition, GFIA continued its involvement as a monitoring location as part of the U.S. Transportation
Research Board’s Airport Cooperative Research Program (ACRP) research into biofilms associated with
airport storm water discharges.

GFIA continued the biofilm monitoring program at three locations on the unnamed tributary to the
Thornapple River downstream of outfall 001 as required by the permit. The three locations are at the
36th Street, Thornapple River Drive, and Tricklewood Drive road crossings and surveys are conducted
every other month. Very little biofilm growth was observed at the monitoring locations during the
September, November 2012 and July 2013 monitoring events. The greatest magnitude and extent of
biofilm at all three locations was observed during the May 2013 sampling event. The Biofilm Monitoring
Survey Reports are included in Appendix A.

Biofilm monitoring will continue to be conducted every other month in accordance with GFIA’s revised
permit. GFIA notes that presence of or level of biofilm growth is not necessarily a reflection on the
Airport’s activities and may exist regardless of any Airport-related contributions. Nevertheless, the
Airport has committed to eliminating its contribution to biofilm growth in the unnamed tributary to the
Thornapple River.

3.2 Summary of Actions Taken to Reduce or Eliminate the Discharge of ADF
From Outfall 001

The activities undertaken and results achieved in reducing ADF discharges during the 2012-2013 season
are described above in Section 2.
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Biofilm Monitoring Reports
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DATE: September 21, 2012 MEMORANDUM

FROM: Doug Bradley
Derek Schlea
Chris Cieciek
PROJECT:  GRRI12
TO: Mr. Thomas R. Ecklund, P.E.

Facilities Management Director
Gerald R. Ford International Airport
CC:

SUBJECT:  Gerald R. Ford International Airport (GFIA) September 2012 Biofilm Monitoring Results

Summary

The purpose of this memo is to summarize the observations collected during the September
2012 biofilm monitoring survey in the unnamed tributary to the Thornapple River. This is the
eighth of the biofilm monitoring events being conducted as required by Part I.LA.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 19, 2012, 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 36" 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).

LimnoTech



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)

2)

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.

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.



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 non-
nuisance 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
guantify 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 appears is a transition category
between non-visible (thin slimy layer) and visible microalgae (Stevenson and Bahls
1999). The category may be misrepresenting the presence of heterotrophic biofilm
because our approach had previously (prior to July 2012) grouped natural occurring
microalgae (diatoms and bluegreens) with heterotrophic biofilm evidence within Class 2.
Beginning with this sampling event (September 2012), we modified the Class 2
calculations to differentiate ‘natural’ or 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 will 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 36" Street — The site is approximately 75 meters long with an average channel width of
2.4 meters. Maximum stream velocity was measured at 0.24 m/sec. The site includes a mix of
natural and re-establishing riparian vegetation, and channel re-alignment from the 36" Street
road work conducted in 2006. The substrate is generally coarse with patches of fine sediment
deposits. Filamentous green algae were observed throughout this reach. Heterotrophic biofilm
was not present at any of the transects sampled. All microalgae thickness Class 2 observations
recorded were naturally occurring microalgae.

Site 2 Thornapple River Drive — The site is approximately 350 meters long with an average
channel width of 2.5 meters. Maximum stream velocity was measured at 0.13 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
riparian area. Evidence of recent bed material movement, bank erosion and deposition remains
present throughout the reach. Other indicators of active channel activity included an increased
abundance of newly fallen trees. Heterotrophic biofilm was not present at any of the transects
sampled. All microalgae thickness Class 2 observations recorded were naturally occurring
microalgae. Several fish were observed in a shaded pool upstream of transect 4.

Site 3 Tricklewood Drive— The site is approximately 135 meters long with an average channel
width of 3.7 meters. Maximum stream velocity was measured at 0.26 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. All
microalgae thickness Class 2 observations recorded were naturally occurring microalgae.



The field sheets and metric calculations are included as Attachment 1.
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME Unnamed Trib ot 36™ s+ LOCATION Upstream =6 *h s+
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN 7hornapple River
STORETH AUXD oHosvo7 0408 -02 AGENCY [jmnoTech
INVESTIGATORS  Doug Bradley , Derek Schlea / LimnoTech
FORM COMPLETED BY DATE 7-19-/2 REASON FOR SURVEY
: FIH Bief'/m
.S TIME_0?:44 AM G
PrSehlea PM —//:00 Eliminaton /NPDES
Refm'/zmenf
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[0  Storm(heavyrain) [ [ Yes ] No
(1  Rain(steadyrain) []
[] Showers (intermittent) O Air Temperature / 2.0 °C
% [ % cloud cover Kl %
X] Clear/sunny K Other

SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)

® ®
!
\
UsT R’
e
12" ¢ pipe o
@
WQ ] g \ bsr
Flow
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
Xl Perennial | [] Intermittent | [] Tidal [[] Coldwater Warmwater
Catchment Area
Spring-fed

Mixture of origins
Other



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
2/3 EPA 1999 Form 1

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES
Forest 1 Commercial [ No evidence L} Some potential sources
Field/Pasture [J Industrial 0{ Obvious sources
Agricultural Klother Roa
Residential Local Watershed Erosion
[T None [ Moderate ] Heavy
RIPARIAN VEGETATION Indicate the dominant type and record the dominant species present
(18 meter buffer) [ Trees Shrubs [] Grasses X7 Herbaceous
Dominant species present
INSTREAM FEATURES Estimated Reach Length 75 m Canopy Cover

B4 Partly open [ Partly shaded ~ [] Shaded
Estimated Stream Width 2

High Water Mark
Sampling Reach Area /O m?
Proportion of Reach Represented by Stream
Area in km2 (m2x1000) m? Morphology Types
ORifle___ 20 % ORu 70 o
Estimated Stream Depth 0./ m [ Pool /0 %
Surface Velocity 0.2 Channelized Yes CINo
(at thalwaq) Dam Present [ Yes X] No
LARGE WOODY DEBRIS  LWD /2 128 F/'cc,e}

Density of LWD ©.06 7 WD/reach are

AQUATIC VEGETATION Indicate the dominant type and record the dominant species present

[] Rooted emergent [] Rooted submergent [J Rooted floating [J Free floating
[ Fioating algae [ Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 35 %
WATER QUALITY Temperature °C Water Odors
nS / Normal/None Sewage
Specific Conductance @ + o em Petroleum Chemica
[] Fishy Other

Dissolved Oxygen .27 "2 / L
Water Surface Oils

pH . [ Slick < Sheen [ Gloss [1 Flecks
ONone [ Other ™ at stormwater outfall
Turbidity -1 NTV from 3615 Streef
Turbidity (if not measured)
WQ Instrument Used oI €920 Clclear  [JSlghtytubid [ Turbid
[ Opaque [ Stained [ Other
SEDIMENT SUBSTRATE  Odors Deposits
Normal [] sewage [ Petroleum [ISludge [JSawdust [ Paperfiber J]Sand
Chemica 1 Anaerobic  [X] None [ Relict Shells B Other S/
Other

Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
[Rabsent [1Sliaht [Moderate [Profuse DdYes [INo

Notes:
— Appacent f)z-fro lewns sheep observed at 12 tnch diameter ontfall from 36™ st road o[r“a{r\@e
— Frlamentous (jreen a/gac P/‘esaﬂ" -H,roujhm-}- reach

= Riparian vcge‘fn'h‘m planted /M”\Cj +he channel reconstruction was bej-"nm}g 45 cover
7he S tream
= Evidence of cm)«fz‘s/, (claws) was Olaserwa’
-0fan‘je/{’u8’f’ colored blbﬁ‘/yr, abngcJ at confluence of guﬂla” {rom 36#‘5-[' rood Of»(a?r\a&e
and unnamed +’“’\A)J-‘*‘S* downstream) of Transeet 2



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
% Composition in % Composition in
Substrate Tvpe Diameter Samplina Reach Substrate Tvpe Characteristic Sampling Area

Bedrock — Detritus Sticks, wood, coarse z
Boulder >256mm (10° L9 plant materials (CPOM)
Cobble 64-256mm (2.5" - zo Muck-Mud Black, very fine organic

107 (FPOM) /0
Gravel 2-64mm (0.1" - 2.5" “§ O
Sand 0.06 — 2mm (aritty 7.0 Marl Grey, shell fragments
Silt 0.004 - 0.06 mm < —

Clav <0.004mm (slick)
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.

Modified from Stevenson and Rollins (2007; Table 34.1)

Trns = transect number; Macro = macroalgae; Micro = microalgae;
Sz = check column to indicate substratum <2 cm; #Dots = arid points counted on viewina bucket'.

Sampler: D. Brad/ey Recorder; D.Sechleq

Stream: a1 3¢t s+

Unnamed 7716

®Point Trns Moss Macro Micro

1

© 00 ~N O 0~ 0N
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-
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bf
I ”7 -
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3
L/ 2
3
Y )
Yo -
V 7 T
0 E S
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2
H [
y 2
q
%
2
| 2 [
2. z
| i
1% 2

Total Algae Sample Volume =
Identification Subsample Volume =
Chlorophyll Subsample Volume =
AFDM Subsample Volume =

Date: 9-/9-/2

Sz

<

NMA

#Dots1

\1
1%

Point Trns Moss Macro Micro Sz  #Dots'

26 2 — | “
27 [ L — 1
28 v e
29 1 l 2
30V 4 K- %
31 4 - ; F width
32 l/ 7 5'/2 s’
33 v 5
3 4 g
35 22 TR &
36 TR 2 clav
37 4o - b
38 Y - 0
39 2 7 L/
9 y o - 0
41 5 Voo 2 width
42 - 2 J2. 160"
43 7 eP—Hq
44 e 9’ "5"
45 v 9
46 72 2 g
47 v’ 7
48 Yo //
49 z 9
50\ y - /9
Surface Area
Substrata Sampled plant

(circle) er
' Added number of that occur over

microalgae using viewing bucket with 50-dot grid
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Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes
Class 0 1 2 3 4
Cover 0% <6% 5%t025%  25% to 50% >50%
Microalgae Thickness Class’
0 1 2 2 3 4 5
0 mm <0.5 mm 05to1mm 05to1mm 1to5mm 5t020 mm  >20 mm
rough slimy; visible

evidence of heterotrophic biofilm
biofilm absent

Microalgae Cover Class’
0 1 2 3 4 5

0% <5% 5% to 25% 25% to 50% 50%to75%  75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
% Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Rank Moss Macroalagae h.f.ﬁgiilg::

No RankxNo No RankxNo No Rank x No No Rankx No
1 o o 3 1 x3 =3 /S 1xi5=2]l§ 7 1v7=7
2 o 4 7 trx7 =)4 2 2x)2:24 2b 2x2%:52
2* (heterotrophic biofilm)’ o o
3 o 0 S 33xs =15 o & 7 3*7 = 2|
4 o o 2l 4x2] =%4 o o 2 yx2: ®
5 o [o) o o
NA /0 10 10
(No > 0) + (50 — NA) o 6,90 0.6%
Sum + (50 — NA) o 2.70 0,78 /. 76
(Count 2%, 3, 4, or 5)
+ (50— NA) ©
(Sum If 2%, 3, 4, or b)
+ (50 — NA) o
(Sum #Dots) + 2500 2 = 0.16

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME (Jnnamed Trib below TRD
STATION # RIVERMILE

LAT LONG

SIOREFH# AUTLD o4ps§0070408 ©Z

LOCATION Downstream mrmpp/e Brver Dr.
STREAM CLASS

RIVERBASIN 7 Hornagele River

AGENCY L,\mneTech

INVESTIGATORS [y Bradley , Derek Schilea / Limno Tech

FORM COMPLETED BY REASON FOR SL}RVEY
.Sehlea GFIA Brokilm
7s Elwmination JNPDES
Qgiw‘remmf
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
Storm (heavyrain)  [] [ Yes X No
Rain (steady rain)  []
Showers (intermittent) [ Air Temperature 7.0 _°c
50% % cloud cover X %
Clear/sunny ] Other
SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)
Tang/lewood Dr.
Flow
w&
VL, A N
N
N
0y
Y ® @
; o T
2 , R
IN WP
N brakfn pipe
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
X Perennial | [] Intermittent | [] Tidal | [coldwater DX Warmwater
Stream Origin Catchment Area ~7./ km?
[ Glacial [[] Spring-fed
[] Non-glacial montane Mixture of origins
] Sswamp and beg [] Other
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

Notes !

—Sevem/ 2 1o b rnch /Onj

- Active channel
[eft side (fu

= Orange [rust co

2/3 EPA 1999 1
Predominant Surrounding Landuse Local Watershed NPS Pollution
K Forest Commercial ] No evidence {1} Some potential sources
[ Field/Pasture Industrial < Obvious sources
[ Agricultural Other
4 Residential Local Watershed Erosion

[ None Moderate [ Heavy

Indicate the dominant type and record the dominant species present
X Trees B4 Shrubs [ Grasses [ Herbaceous
Dominant species present
Estimated Reach Length 2520 m Canopy Cover

[ Partly open [ Partly shaded ~ [X] Shaded
Estimated Stream Width 2.5

High Water Mark
Sampling Reach Area B75
Proportion of Reach Represented by Stream
Area in km? (m2x1000) m?2 Morphology Types
CRile__/2 % [ORin_50 %
Estimated Stream Depth 0.13 OPool__ 40 %
Surface Velocity 0.28 _ misec Channelized X Yes O No
(at thalwaq) Dam Present [ Yes X No
LWD preces

Densitv of LWD 0.2
Indicate the dominant type and record the dominant species present

[J Rooted emergent ] Rooted submergent [ Rooted floating [ Free floating
[ Floating algae X Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 5 oL
Temperature °C Water Odors
S X1 Normal/None Sewage
Specific Conductance 0.%¢7 MAM H Petroleum Chemical
Fishy Other
m

Dissolved Oxygen 7.9 "9/L

Water Surface Oils
pH 7. 32 [ Slick Ddsheen [ Gloss [ Flecks

1 None [ Other sheen in_standing water
Turbidity 2.7 w7V 7

Turbidity (if not measured)
WQ Instrument Used ysz 6720 [ Clear Slightly turbid Turbid

Other

Odors Deposits
1 Normal [ Sewage [ Petroleum [Osldge [ Sawdust [ Paperfiber B< Sand
[ Chemical  [] Anaerobic B None [ Relict Shelis B Other <iV¥-

] other

Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
FAAbsent [T1Sliaht [1Moderate [JProfuse ¥l Yes [1No

frsh were observed in a SAao[e//)oo/ UlDS‘fTedM of fransect 4

sect | with pew <sand bar formaton on
substrate wos (om//e-fel/ covered or Olgcply em bedded
Jr‘nj wafer just apstream of Transect |

._./V]ol‘e Sa"d weas ‘ofesenf n'(' fmnsecﬂ 3 anot ‘/ as Compﬂfd +2 ffél/’b“j SMfV&)/S
— Additonal riparian structure (/leu/’y fallen tree<) ohserved ﬁ’/“:ﬂ hout reach
— Filamentsus @recn abae— Sparse within the reach

{A Sﬁmd
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS

Substrate Tvoe
Bedrock
Boulder
Cobble

Gravel
Sand
Silt
Clav

(should add up to 100%)
Diameter

>256mm (107
64-256mm (2.5" -
10"

2-64mm (0.1" - 2.5"
0.06 — 2mm {arittv)
0.004 - 0.06 mm
<0.004mm (slick)

% Composition in
Samplina Reach

ORGANIC SUBSTRATE COMPONENTS
(does not necessarilv add up to 100%)
% Composition in

Substrate Tvpe Characteristic Samplina Area
Detritus coarse
materials 25
Muck-Mud Black, very fine organic
(FPOM) /0
Marl Grey, shell fragments
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)
Trns = transect number; Macro = macroalgae; Micro = m|croalgae
Sz = check column to indicate substratum <2 cm; #Dots = arid points counted on viewina bucket’

edTrib

Stream _p Date: 9-/9-/Z2  Sampler: D.Bradle y _Recorder: D.Schlea
Point Trns Moss Macro Micro Sz  #Dots' Point Tms Moss Macro Micro Sz  #Dots'
width 1 l v 0 26 3 Vo9
700 2| v 3 27 J 7
depth 3 v 0 28 v 7
o4 v L 29 v 2
5 /0 30 \ ¢
6 v/ 0 31 2 v 0
7 - - 4 2 o B0
8 vy O 33 v
9 v 0 34 v o b
10 \ \ 0] 35 0
width 11 2 I 27 36 v 0
lo'lo" 12 | / 3% 37 v 9
dep th 13 2 3 38 | A
Y" 14 [ 23 39 l b
15 gi b a0 \ 2
16 9l 12 41 I v width
17 2 19 42 | S 2 b8
18 L 43 I 2 5
19 l 7 44 2 5"
20 vy 45 : [
width 21 ) YR, 46 l 7
gis' 2 | oL - 3
dopth 23 | 3 48 - - 5
o 24 I 49 } 2
25 W \ I 50 | 3
Total Algae Sample Volume = Surface Area Sa
Identification Subsample Volume = NA Substrata Sampled
Chlorophyll Subsample Volume = NA (circle) er
AFDM Subsample Volume = __NR_ ' Added number of at occur over

microalgae using viewing bucket with 50-dot grid
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Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3

Cover 0% <5% 5%to25%  25% to 50%

4
>50%

Microalgae Thickness Class’

1 2 2* 3
0 mm <0.5 mm 05to1mm 0.5to 1 mm 1to 5§ mm
rough slimy; visible naturally Lo
evidence of oceurring heterotrophic biofilm

biofilm absent microalgae
Microalgae Cover Class®

Class 0 1 2 3

Cover 0% <5% 5% to 25% 25% to 50%

4

4

50% to 75%

5

5to20mm  >20 mm

5

75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Rank Moss Macroalagae “4;3;?(1'2::
No RankxNo No RankxNo No Rank x No

1 o o I il = ] /% ivig =B
2 fol o] o o & 2%v5 =9
2* (heterotrophic biofilm)’ o ©
3 o ° / 3xl= 3 ° =4
4 0 o O O o o
5 © o
NA 24 24 24
(No>0)+ (80-NA}y o 0.08 0,83
Sum + (50 ~ NA) o 0.16 /.08
(Count 2%, 3, 4, or 5) o
+ (50 - NA)
(Sum If 2%, 3, 4, or 5)
+ (50 — NA) ©

(Sum #Dots) =+ 2500

No
Z
26

X N

Microalgae
Cover’

Rank x No

rrz2z 2
2r2:52

3%3: 9

yx 4= /b
s¥l: &

/.63

27 .
Zé—w—Ol/é

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME (Jpnamed 77rb belovs Tricklewaod LOCATION Downstream Tricklewood Drive

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN 77/0rnapple River
SIORETH AUID 04050070408 02 AGENCY  Limno7ech
INVESTIGATORS [, Budley Derel Sehlea [ LimmeTecl,
FORM COMPLETED BY~ Y DATE 7-19-12 REASON FOR SURVEY
. TIME_I2:/5 AM GFIA Bifiim
D' s(/[/\le'\ PM ~ /400 Elminetion / NMPDES
Regurre ment -
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[  storm(heavyrain) [ [ Yes & No

[0  Rain(steadyrain)  [] g
[] Showers (intermittent) Air Temperature [20 ¢
70% K] % cloud cover %

] Clear/sunny Other
SITE LOCATION MAP a map of the side and indicate the areas sampled (or attach a photograph)
Al
ooo1 |® T
\ev D
Aan) N
®
/
A ON
2
2
M
< ¢
\T'
usT
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
X Perennial | [] Intermittent | [] Tidal [ Coldwater ~ [X] Warmwater
Stream Origin Catchment Area ~ 7./ km?
Glacial Spring-fed
Non-glacial montane Mixture of origins

Swamp and bcg Other
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

r 2/3EPA1999 orm1

Predominant Surrounding Landuse Local Watershed NPS Pollution
™ Forest Commercial [] No evidence I”7 Some potential sources
[ Field/Pasture Industrial [X] Obvious sources
[ Agricultural Other
X Residential Local Watershed Erosion

1 None Bd Moderate [ Heawy
Indicate the dominant type and record the dominant species present
B Trees Bd Shrubs [] Grasses [ Herbaceous
Dominant species present
Estimated Reach Length /135 m Canopy Cover

[ Partly open B< Partly shaded [J Shaded
Estimated Stream Width 3 7

High Water Mark
Sampling Reach Area s00 m?

Proportion of Reach Represented by Stream
Area in km2 (m?x1000) m?

% R %0 %

Estimated Stream Depth o-1Z %
Surface Velocity 0.26 Channelized Bd Yes [dNo
(at thalwaq) Dam Present [ Yes K1 No
LWD 29 wt preces

Density of LWD  0.07&  mikdlWhireach area)

Indicate the dominant type and record the dominant species present

[J Rooted emergent ] Rooted submergent [J Rooted floating [ Free floating
[ Floating algae < Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 10 %
Temperature 1-95 °C Water Odors
Normal/None [] Sewage
Specific Conductance Petroleum (] Chemical
Fishy [ Other

Dissolved Oxygen
Water Surface Qils

pH 7.7 ClSlick  [1Sheen  [JGloss [ Flecks
X None [ Other

Turbidity__ A& NTU
Turbidity (if not measured)

WQ Instrument Used /s1 6720 [ Clear [ slightly turbid [ Turbid
[10paaue [ Stained [J Other

Odors Deposits

(] Normal [J Sewage [ Petroleum [JSludge [JSawdust [ Paperfier I Sand

[ Chemical [ Anaerobic  [}d None [ RelictShells D4 Other &\

] Other

Looking at stones which are not deeply embedded, are
Qils the undersides black in color?
Rlabsent [ISliaht [IModerate [TProfuse Yes [No
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarilv add up to 100%)
% Composition in % Composition in
Substrate Tvpe Diameter Sampling Reach Substrate Tvbe Characteristic Sampling Area

Bedrock - Detritus Sticks, wood, coarse
Boulder >256mm (10M 5 plant materials (CPOM) 10
Cobble 64-256mm (2.5" - Muck-Mud Black, very fine organic

107) 15 (FPOM) 5
Gravel 2-64mm (0.1" - 2.5") 20
Sand 0.06 — 2mm (arittv) 20 Marl Grey, shell fragments
Silt 0.004 - 0.06 mm 10 —_

Clay <0.004mm (slick) 0
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)
Trns = transect number; Macro = macroalgae; Micro = microalgae
Sz = check column to indicate substratum <2 cm; #Dots = grid points counted on viewing bucket’

Stream:bq;nlgnﬂ”‘"r;d,‘ékm;J Date: 7-/7-/2  Sampler. B Recorder: D-Schlea
Point Trns Moss Macro Micro Sz  #Dots' Point Trns Moss Macro Micro Sz  #Dots'
1 t | 3% 26 3 / 22
2 T == 2 27 / 11
3 n 7t 28 - - - /I
4 /8 29 3 / I,
5 2 34 0V z 3
6 | 33 31 Y A [ 16 width
7 2 3¢, 2 - - - L 16°2"
8 172 33 - - - 13 pth
S I 15 34 I 7 5
10 v 32 35 v b
no 2 v b 36 Y0
12 / I 37 vl
13 / ] 38 v 5
14 / [0 39 | %
15 / » 40 l 9
16 v 4. O 7 37 width
17 . - 19 42 ] | 26 110"
18 7 11 43 2 2 34 pth
19 / /8 44 2 3 b"
20 v 2 29 45 Z 27
21 z - - - 14 46 7 29
22 | / 47 | VAl
23 7 A 48 / 2|
24 \ ] /4 49 | 39
25 W 9 I 73 50 \'f / 2]
Total Algae Sample Volume = Surface Area Sampled = hn, =2 F+
Identification Subsample Volume = Substrata Sam
Chlorophyll Subsample Volume = (circle)
AFDM Subsample Volume = ! Added number of that occur over

microalgae using viewing bucket with 50-dot grid
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Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Class 0
Cover 0%
0]
0 mm
rough
Class 0
Cover 0%

Moss and Macroalgae Cover Classes

1 2 3 4
<5% 5% to 25%  25% to 50% >50%
Microalgae Thickness Class’
1 2 2* 3 4 5
<0.5 mm 05to1mm 05totmm 1to5mm 5t020mm  >20 mm
slimy; visible  naturally Lo
evidence of  occurring heterotrophic biofilm
biofilm absent microalgae
Microalgae Cover Class®
1 2 3 4 5
<6% 5% to 256% 25% to 50% 50%to 75%  75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Rank

1

2

2* (heterotrophic biofilm)’
3

4

5

NA

(No>0) =+ (50 — NA)

Sum =+ (50 — NA)
(Count 27, 3, 4, or 5)
+ (50 — NA)

(Sum If 2%, 3, 4, or 5)
+ (50 — NA)

(Sum #Dots) + 2500

No
(0]

O

Moss Macroalagae Mig:f ;?Zae
RankxNo No Rank x No No Rank x No No Rank x No
0o 2 yr2= Z 27 27 =27 ) x| /
A 2 2x3= ( 10 240 - 720 /5 23152 30
(74 (=4
0 2 3x2= 6 o 6 19 3219= &7
4 o o o 6 // yxu=4Y
o o 2 5¥3:=-)1%
o b
0.1b 0.3Y4
6 0.32 .07 2.94
o
o
12¢
3500 = 0-37

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



DATE: November 29, 2012 MEMORANDUM

FROM: Doug Bradley
Derek Schlea
Chris Cieciek
PROJECT:  GRRI12
TO: Mr. Thomas R. Ecklund, P.E.

Facilities Management Director
Gerald R. Ford International Airport
CC:

SUBJECT:  Gerald R. Ford International Airport (GFIA) November 2012 Biofilm Monitoring Results

Summary

The purpose of this memo is to summarize the observations collected during the November
2012 biofilm monitoring survey in the unnamed tributary to the Thornapple River. This is the
eighth of the biofilm monitoring events being conducted as required by Part I.LA.7.d. of GFIA’s
NPDES Permit (MI0055735). The monitoring results and metric calculations are described
below.

General Observations

Heterotrophic biofilm was observed at one transect at the Tricklewood Drive monitoring location
during this survey. No heterotrophic biofilm was observed at the 36™ Street and Thornapple
river Drive monitoring locations.

Monitoring Approach

On November 27, 2012, 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 36"™ 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).

LimnoTech



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)

2)

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.

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.



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 non-
nuisance 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
guantify 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 non-
visible (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 36" Street — The site is approximately 75 meters long with an average channel width of
2.3 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 36" Street
road work conducted in 2006. The channel substrate is generally coarse with patches of fine
sediment deposits. Filamentous green algae were observed throughout this reach.
Heterotrophic biofilm was not present at any of the transects sampled. All microalgae thickness
Class 2 observations recorded were naturally occurring microalgae.

Site 2 Thornapple River Drive — The site is approximately 350 meters long with an average
channel width of 2.8 meters. Maximum stream velocity was measured at 0.17 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 bed material movement, bank erosion and deposition
remains present throughout the reach. Heterotrophic biofilm was not present at any of the
transects sampled. All microalgae thickness Class 2 observations recorded were naturally
occurring microalgae.

Site 3 Tricklewood Drive — The site is approximately 135 meters long with an average channel
width of 3.6 meters. Maximum stream velocity was measured at 0.11 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. All microalgae thickness Class 2 observations recorded were naturally occurring
microalgae. Although heterotrophic biofilm was not observed during thickness measurement
collection, a small amount of white biofilm attached to a rock was observed at transect 2 during
distribution (cover) measurement using the viewing bucket.



The field sheets and metric calculations are included as Attachment 1.
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME Upnam ed 7rib at 367 S+ LOCATION (pstream B&™ Si
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN 7 4wrnapele Kiver
SYORETH AUID 0050070408 -02 AGENCY £/ mno Tech
INVESTIGATORS L1 Bradley, Perek Schlea [/ limnsTech
FORM COMPLETED BY - DATE | |' 21112 REASON FOR SURVEY
50 FIA Brot
D.Secblea TME 7730 aM 6 ro Fim
P oo Eliminatien /N PIES
e 7u;‘reme.ﬂ7‘
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[C]  Storm (heavy rain) [ Yes Xl No
[l Rain (steady rain)
[] Showers (intermittent) Air Temperature  — /.0 ¢
20% X % cloud cover %
X Clear/sunny Other

SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)

g P
usT
N 1
wa ® 2 piee O per
/
Flow

STREAM
CHARACTERIZATION  Stream Subsystem Stream Type

X Perennial | [ Intermittent | [] Tidal | [Coldwater  [X] Warmwater

Stream Origin Catchment Area ~ 7/ km?

[ Glacial [] Spring-fed

[[] Non-glacial montane [X] Mixture of origins
1 Swamp and beg [ other



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
rc¢ 2/3 EPA 1999 Form 1

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

Notes:

Predominant Surrounding Landuse

I Forest [ Commercial

[ Field/Pasture [ Industrial

1 Agricultural B Other Road
] Residential

Local Watershed NPS Pollution

[J No evidence
B Obvious sources

[ Some potential sources

Local Watershed Erosion

[ None Moderate ~ [] Heavy
Indicate the dominant type and record the dominant species present
[ Trees B4 Shrubs [ Grasses X1 Herbaceous
Dominant species present
Estimated Reach Length Canopy Cover
TX1 Partly open [ Partly shaded ~ [] Shaded
Estimated StreamWidth 2= m
High Water Mark
Sampling Reach Area 73
Proportion of Reach Represented by Stream
Area in km2 (m2x1000) Morphology Types
] Riffle % [ORun__70 %
Estimated Stream Depth _ ©. /O m CPool IO %
Surface Velocity .04 misec Channelized X1 Yes CINo
{at thalwagq) Dam Present [ Yes I No
LWD F eces
Densitvof LWD ~ 0.07  sdhem?{UWDireach ared)
Indicate the dominant type and record the dominant species present
[1 Rooted emergent [J'Rooted submergent [1 Rooted floating [] Free floating
(1 Floating algae X Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 70 %
Temperature 0, °C Water Odors
S / [1 Normal/None
Specific Conductance 5 90 A2 fem [] Petroleum
[ Fishy
Dissolved Oxygen 13.49 ™l
Water Surface Oils
E Slick % Sheen [1 Gloss [J Flecks
None Other
Turbidity NTU
Turbidity (if not measured)
WQ Instrument Used SI 20 [ Clear (] Slightly turbid [ Turbid
[} Opaque [ Stained [ Other
Odors Deposits
[] Normal [] Sewage [ Petroleum [JSludge [JSawdust []Paperfiber []Sand
[ chemical [ Anaerobic  [X] None [ Relict Shells ] Other
] Other
Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
X Absent [1Sliaht [Moderate [Profuse MlYes [No

12-inch Aiameter ovtial)

f'eaoL,



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

ORGANIC SUBSTRATE COMPONENTS

INORGANIC SUBSTRATE COMPONENTS
{(does not necessarily add up to 100%)

(should add up to 100%)
% Composition in % Composition in
Substrate Tvbe Diameter Samplinag Reach Substrate Tvpe Characteristic Sampling Area

Bedrock — Detritus Sticks, wood, coarse
Boulder >256mm (10" 5 plant materials (CPOM) 5
Cobble 64-2566mm (2.5* - 107 30 Muck-Mud Black, very fine organic
Gravel 264mm 1 40 (FPOM) /0
Sand 0.06 — 2mm (aritty) 20 Marl Grey, shell fragments
Silt 0.004 - 0.06 mm & —

Clay <0.004mm 1 slick
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.

Modified from Stevenson and Rollins {(2007; Table 34.1)

Trns = transect number; Macro = macroalgae; Micro =m ,
Sz = check column to indicate substratum <2 #Dots = rid counted on viewi  bucket

Stream: gz 34" s#_ _ Date: /- 27-/2

Point Trns Moss Macro Micro Sz  #Dots'

O 00 ~N O O hA WO N -~

N N N N D NN A a a A a @ e o
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P
Vv
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[
3 /
v p 2

Total Algae Sample Volume =
Identification Subsample Volume =

Lo wWwpPwa3 o OO

—
—
—

NN N
WJ\)::&';’)‘S:G\—EE

VS

NA

Chlorophyll Subsample Volume =___ /A

AFDM Subsample Volume =

NA

Sampler: D, Brad ey Recorder: D.Schlea

Point Trns Moss Macro Micro Sz  #Dots'

26 i of
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Surface Area Sam
Substrata Sam nt
(circle)
' Added number of that occur over
microalgae using viewing bucket with 50-dot grid
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Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes
Class 0 1 2 3 4
Cover 0% <5% 5%to25%  25% to 50% >50%
Microalgae Thickness Class’
Class 0 1 2 2" 3 4 5
Thickness 0 mm <0.5 mm 05to1Tmm 05to1mm 1to5mm 5t020mm >20mm

Characteristics rough slimy; visible naturally
evidence of occurring
biofilm absent microalgae

Microalgae Cover Class?

heterotrophic biofilm

Class 0 1 2 3 4 5

Cover 0% <56% 5% to 25% 25% to 50% 50%to 75%  75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Microalgae Microalgae
Rank Moss Macroalagae Thickness Cover?

No RankxNo No RankxNo No Rank x No No Rankx No
1 0 [/} 7 1+2=z 2 17 1x17= 7 3 1+3= 32
2 0 0 S 25 /0 )b 1tl= 32 39 231> 78
2* (heterotrophic biofilm)' 0 o
3 9] 0 4 3¥= 12 @ O 4 zd= 12
4 0 o M 4s14= 56 o) o o0 0
5 0 o o 6
NA 9 7 7
(No>0)+ (50-NA) © 0.6l 0.80
Sum + (50 — NA) o 2195 Z—?= /.20 Z——f—: /86
(Count 2%, 3, 4, or 5) 0
+ (50— NA)
(Sum If 2*, 3, 4, or §)
+ (50 — NA) 4

7

(Sum #Dots) + 2500 % =o./9

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME (nnamed Trb  below 7RD LOCATION Dosng frearn Brver Dr,
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN T/’/or‘nalplo/e Ziver
SYORETH AUID o4vs007040 8§ 02 AGENCY L )mnoTech
INVESTIGATORS Gra Derek Schlea LimnoTach
FORM COMPLETED BY DATE //-27-12 REASON FOR SURVEY
2 Schlea TIME [[:20 _ AM GFIA BioFhn
PM , 7
~12:30 E//rn/‘rra t>n / NPDES
Reguiremenst

WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?

[J  Storm(heavyrain) [] [ Yes No

[0  Rain(steadyrain)  []

[l Showers (intermittent) [ ] Air Temperature 2.0 ¢

50% K % cloud cover K %

J Clear/sunny I Other

SITE LOCATION MAP a map of the side and indicate the areas sampled (or attach a photograph)

T > o
Elow a@/ewo A Dr

o we 4 N

\
WV
A
N O pet
NN !
, |
ﬁ “ 12" 4 broken f:,og
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
i Perennial | [ Intermittent | [] Tidal |  [dcoldwater  [X] Warmwater
Stream Origin Catchment Area ™ 7 / km?2
[] Glacial [ Spring-fed
[] Non-glacial montane B Mixture of origins

[C] Swamp and beg [] Other



2

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
2/3 EPA 1999 orm1

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES
X Forest ] Commercial [J No evidence [J Some potential sources
[] Field/Pasture [ Industrial fX] Obvious sources
[] Agricuitural [ Other
D Residential Local Watershed Erosion
] None 1 Moderate X Heavy
RIPARIAN VEGETATION Indicate the dominant type and record the dominant species present
(18 meter buffer) X Trees B Shrubs [] Grasses [[] Herbaceous
Dominant species present
INSTREAM FEATURES Estimated Reach Length 250 m Canopy Cover
[ Partly open [ Partly shaded ~ [X] Shaded
Estimated Stream Width 8
High Water Mark
Sampling Reach Area ? g0 m?
Proportion of Reach Represented by Stream
Area in km? (m2x1000) _ - m? Morphology Types
[ Riffle __/2 % [JRun_50 %
Estimated Stream Depth 0./3 m Ol Pool __ 40 %
Surface Velocity Channelized Yes I No
(at thalwag) Dam Present Yes B4 No
LARGE WOODY DEBRIS  LWD 204 att preces
Density of LWD o
AQUATIC VEGETATION Indicate the dominant type and record the dominant species present
[] Rooted emergent [] Rooted submergent [J Rooted floating [] Free floating
[ Floating algae X Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 5 %
WATER QUALITY Temperature S.2Z25  °C Water Odors
[XI Normal/None Sewage
Specific Conductance ] Petroleum Chemical
[ Fishy Other
Dissolved Oxygen
Water Surface Qils
pH 4.2¢ [dsick  [JSheen  [JGloss  []Flecks
B4 None [ other
Turbidity_fo @ W7V
Turbidity (if not measured)
WQ Instrument Used 0?20 ClCear  [1Sightlyturbid [ Turbid
[10Opaque [ Stained [1 Other
SEDIMENT SUBSTRATE  Odors Deposits
1 Normal [JSewage [ Petroleum [CJSludge [ Sawdust [ Paperfiber  [X] Sand
E Chemical  [] Anaerobic None [J Refict Shells ~ BX] Other S}iﬁe ‘
Other

Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
B Absent [T1Sliaht [1Moderate [Profuse [ Yes [INo

Notes :
— Gravel am/ /‘ooLs af fransect / wece a/mosf' Com,a/n‘c// eméedde/ in a /a)/er of Samw’

- /Wr‘rmawy obscrveo( M Set/efa, fools ﬂvfmﬁhouf reach
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS

Substrate Tvne
Bedrock
Boulder
Cobble
Gravel
Sand
Silt
Clav

{should add up to 100%)
Diameter

>256mm (107
64-256mm (2.5" — 10"
2-64mm (0.1° - 2.5")
0.06 — 2mm (arittv)
0.004 - 0.06 mm
<0.004mm (slick)

% Composition in
Sampling Reach

s

S
70
/5"
=)

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)
% Composition in

Substrate Type Characteristic Samplina Area
Detritus Sticks, wood, coarse
plant materials (CPOM) 3 o
Muck-Mud Black, very fine organic
(FPOM) /0
Marl Grey, shell fragments
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)
Trns = transect number; Macro = macroalgae Micro m

Sz check column to indicate substratum <2 cm #Dots  rid counted on

Stream z:”[:mmfzg/ 7;12/]’ Date: //-27-/2 Sampler: Recorder: [ .Sehlea
Point Trs Moss Macro Micro Sz  #Dots' Point Trns Moss Macro Micro Sz #Dots'
1 | v oo 26 2 / 6
2 l v ool 27 l / 3
3 V0 28 / 2
4 v 0 29 / 9
5 a 30 W / g
6 v 0 31 Vo3
7 0 32 | o 85 F
8 v 3 33 v o
9 v 9 34 Vool b £
10V v 2% VA V4
"m0 VoIR8 4 2 17
2y 2 2 7 37 ya 12
13 2 7 q 38 7 /0
14 v’ 2 39 2 /3
15 3 2 /8 40 f 3 2 7
16 2 2 3 a5 v 7
17 s 10 42 [ 7 / /6 2 F
18 3 2 2 43 2 7
19 y 2 9w / 7 o3
20 V vl 45 4 /12
21 3 v G 46 v /0
22 ) 2 A 47 ) g
23 — 2 48 4 1’4
24 2 |5 49 2 14
25 \/ ya [ s0 W / "

Total Algae Sample Volume = Surface Area Samp

Identification Subsample Volume = NA Substrata Samp

Chlorophyll Subsample Volume = NA (circle) er

AFDM Subsample Volume = WA ' Added number of occur over

microalgae using viewing bucket with 50-dot grid
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2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3 4
Cover 0% <5% 5% to 256%  25% to 50% >50%
Microalgae Thickness Class'

Class 0 1 2 2" 3 4 5
Thickness 0 mm <0.5 mm 05to1tmm O05to1tmm 1toS5mm 5to20mm  >20 mm
Characteristics rough slimy; visible  naturally Lo

evidence of occurring heterotrophic biofilm

biofilm absent microalgae

Microalgae Cover Class>

Class 0 1 2 3 4 5
Cover 0% <5% 5% to 25% 25% to 50% 50% to 75% 75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
% Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Microalgae Microalgae
Rank Moss Macroalagae Thickness Cover®

No RankxNo No RankxNo No Rank x No No Rank x No
1 o 0 o o 9 (=9 = 9 7 117 =77
2 o 0 2 2x3 = 17 2x17 = 3 2+25 = 50
2* (heterotrophic biofilm)’ o
3 0 0 Y 3x4 =72 o o 9 3 9= 27
4 0 2] & Hxe€ =20 o (o] 0 0
5 o o [/} 0
NA 27 27 22
(No>0)+ (50-NA) o 043 2,93
Sum =+ (50 — NA) o 53;—’: /.36 :-3: /54 %= /.6%
(Count 2%, 3, 4, or 5) 0
+ (50 — NA)
(Sum If 2*, 3, 4, or 5) 0
+ (50 — NA)
(Sum #Dots) + 2500 2o

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME (/1pamed 7rb below Trrcklewoosd  LOCATION Downstream Tricklewood D,

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN  7hornapple River
STORET# AUID o4oSoe70408 -02 AGENCY  L)imno Tech
INVESTIGATORS Doy Bradley Derek Schlea / LimneTech
FORM COMPLETED BY DATE //-27-/2 REASON FOR SURVEY
D. Schlea TIME /3710 _ AM GFIA Brofilm
PM —/4:/0 Elrmivation [/ NPPES
RPeouirement
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
(3  Storm(heavyrain) [] [ Yes No
[0 Rain (steady rain)
[]  Showers (intermittent) Air Temperature 2.5 _°C
s0% X % cloud cover %
X Clear/sunny Other

SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)

D
w7 o psT
a 4 N
®
@
/
!
—
<
<
=
>
>L° v
— o
- f V‘ld)
usT
STREAM
CHARACTERIZATION  Stream Subsystem
A Perennial | [ Intermittent | [] Tidal
Stream Origin Catchment Area
[] Glacial Spring-fed
[] Non-glacial montane Mixture of origins

] Swamp and bcg [ 1 Other



3

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
r 2/3 EPA1999 Form 1

WATERSHED Predominant Surreunding:Landuse Local Watershed NPS Pollution
FEATURES
X Forest [1 Commercial [ No evidence [J Some potential sources
] Field/Pasture ] Industrial ] Obvious sources
Agricultural [ Other
Residential Local Watershed Erosion
] None K Moderate ] Heavy
RIPARIAN VEGETATION Indicate the dominant type and record the dominant species present
(18 meter buffer) X Trees X Shrubs [ Grasses [] Herbaceous
Dominant species present
INSTREAM FEATURES Estimated Reach Length 35 Canopy Cover
[ Partly open Partly shaded  [] Shaded
Estimated Stream Width
High Water Mark
Sampling Reach Area 486 m?
Proportion of Reach Represented by Stream
Area in km? {m2x1000) Morphology Types
ORfle__s50 % [Run_4© %
Estimated Stream Depth o./ OPool /O %
Surface Velocity 0./ misec Channelized ™A Yes I No
(at thalwag) Dam Present [ Yes B No
LARGE WOODY DEBRIS  LWD 43 p pieces

Densitvof LWD .0 B% it WDlreach area®
AQUATIC VEGETATION Indicate the dominant type and record the dominant species present

[J Rooted emergent [J Rooted submergent [ Rooted floating [ Free floating
[ Floating algae X Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 40 oL
WATER QUALITY Temperature <.77/ °C Water Odors
M 5/ Normal/None Sewage
Specific Conductance 1009 m Petroleum Chemical

[ Fishy Other
Dissolved Oxygen | 2.0 ™ 5L
Water Surface Oils

pH €.09 [Jslick  [JSheen  [dGloss [ Flecks
XINone [ Other

Turbidity 0. NTU
Turbidity (if not measured)

WQ InstrumentUsed YSI &7 20 [JClear [ Slightly turbid ] Turbid
[ Opaaue [ Stained "1 Other

SEDIMENT SUBSTRATE  Odors Deposits )
[ Normal [] Sewage (] Petroleum [JSiudge [ Sawdust [ Paperfiber B Sand
B Chemical  [J Anaerobic  [X] None [JRelict Shells ~ §<] Other SiH-
Other

Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
B Absent [ Slight [ Moderate [Profuse MRYes [INo

Notes:
— Yard waste obsecved on bank and ia chapnel at transect /

= Swmall patch oF Liofilm observed at Fransect 2.
— Fine layer of silF obseryed ﬁnroujkowf reach.
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS

Substrate Tvpe
Bedrock
Boulder
Cobble
Gravel
Sand
Silt
Clay

{should add up to 100%)
Diameter

>256mm (10
64-256mm (2.5" - 10"
2-64mm (0.1" - 2.5%
0.06 — 2mm {aritty)
0.004 - 0.06 mm
<0.004mm (slick

% Composition in
Samplina Reach
£y
/5
20
20
10
20

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)
% Composition in

Substrate Tvpe Characteristic Samplina Area
Detritus Sticks, wood, coarse 5
plant materials (CPOM)
Muck-Mud Black, very fine organic 5
Marl Grey, shell fragments



weh
48%
o{c’p#)
oM

widh
134 #
Aepth
0 Lf .

width
|0.bF:
de/ﬂW
0.4 #

3

Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)

Trns = transect humber; Macro = macroalgae; Micro

Sz check column to indicate substratum <2 #Dots counted on

ed 77
Stream:MDatez )-27-12Z  Sampler: ,Eéfaa’/ekg Recorder: 2.Schlea

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Point Trns Moss Macro Micro Sz  #Dots'
| 72 2 6
{ Y 7
A
Yy 21
2 2 [l
4 A /G
2 22
32 Y
3 2 7
V 72 3
2 v 3
r vy
3 b
Y Y
3 2 Il
7 A 2
3 ya 8
7 2 0
o4
v 3 2 Il
3 A [6
[ 2 12
32 b
4y 2 4
\ Y / I
Total Algae Sample Volume = NA
Identification Subsample Volume = A4
Chlorophyll Subsample Volume = VA
AFDM Subsample Volume = NA

Point Trns Moss Macro Micro Sz  #Dots'

26 3 2 7L b
27 l Z /9
28 4 2 /
29 3 2 <
30 ) Vb
31 2/ 7
32 | H 5
33 3 2 3
34 7 2 B
35 A
36 /A / o
37 3 2 [
38 v b
39 4 2 5
40 R - - 3
4“5 3 7 19
42 t {4 2 12
43 VL
44 L/ 7 g
45 q 2 7
46 d A
a7 4 2 b
48 v 7
49 7 8
50 W 2 /7

Surface Area Sam - 6 *

Substrata Sampled

(circle) It/other
' Added number of that occur over

microalgae using viewing bucket with 50-dot grid

6.2 #
epth

0.6

5/
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Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3
Cover 0% <5% 5%to25%  25% to 50%

Microalgae Thickness Class'

Class 0 1 2 2* 3

Thickness 0 mm <0.5 mm 05to1mm 0.5t0o1mm 1to 5 mm

Characteristics rough slimy; visible  naturally
evidence of occurring
biofilm absent microalgae

Microalgae Cover Class?

heterotrophic biofilm

Class 0 1 2 3

Cover 0% <5% 5% to 25% 25% to 50%

4
>50%

4

4 5

5to20mm  >20 mm

5

50%t0 75%  75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Microalgae
Moss Macroalagae .
Rank Thickness
No RankxNo No RankxNo No Rank x No
1 0 o o 0 41 ix4 = 4
2 o o /N zxii= 22 30 2x30 = 40
2* (heterotrophic biofilm)’ o 0
3 0 o // 3xy= 33 O o
4 0 (] /3 4¥xi3=52 O 0
5 7 o
NA 7 7 7
(No>0)+ (50-NA) O 0.85 033
4
Sum = (50 — NA) o %7: 2.6l %‘ /.56
(Count 2*, 3, 4, or §)
+ (50 — NA) 0
(Sum If 2*, 3, 4, or 5) 0
+ (50 — NA)

(Sum #Dots) =+ 2500

Microalgae

.Cover’
No RankxNo
2 Iv3= 3
29 x39:=78
7 3x7: 2]/
o 0
o 0

02 _

%- 2

dlg

sewo= 0 17

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



DATE: February 14, 2013 MEMORANDUM

FROM: Doug Bradley
Derek Schlea
Chris Cieciek
PROJECT: GRR12
TO: Mr. Thomas R. Ecklund, P.E.

Facilities Management Director
Gerald R. Ford International Airport
CC:

SUBJECT:  Gerald R. Ford International Airport (GFIA) February 2013 Biofilm Monitoring Results

Summary

The purpose of this memo is to summarize the observations collected during the February 2013
biofilm monitoring survey in the unnamed tributary to the Thornapple River. Monitoring could not
be completed in January due to conditions that prevented stream access on the days when
surveys were scheduled. The stream channel was frozen on January 22 and was near-flood
stage on January 29. The delay was communicated to DEQ staff on January 29 and
acknowledgement was received. This is the tenth biofilm monitoring event conducted as
required by Part .A.7.d. of GFIA’s NPDES Permit (MI0055735). The monitoring results and
metric calculations are described below.

General Observations

Heterotrophic biofilm was observed on substrate surfaces sampled during this survey.
Monitoring Approach

On February 12, 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 36" 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).

LimnoTech



Figure 1. Unnamed Tributary Biofilm/Macroinvertebrate Monitoring Locations.
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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.

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.



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 non-
nuisance 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 non-
visible (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 36" Street — The site is approximately 75 meters long and average channel width was
approximately 2.7 meters. Maximum stream velocity was measured at 0.54 m/sec. The site
includes a mix of natural and re-establishing riparian vegetation, and channel re-alignment from
the 36™ Street road work conducted in 2006. The channel substrate is generally coarse with
patches of fine sediment deposits. Heterotrophic biofilm was present at all transects sampled.

Site 2 Thornapple River Drive — The site is approximately 350 meters long and average channel
width was approximately 3.4 meters. Maximum stream velocity was measured at 0.47 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 bed material movement, bank erosion and
deposition is present throughout the reach. Heterotrophic biofilm was present at all transects
sampled. Biofilm thickness was not measured at all locations because of the lack of coarse
substrate (greater than 50% of substrate particles were <2 cm). Localized biofilm was present at
transects 1 and 3 but not quantified because it did not coincide with any of the random sampling
points.

Site 3 Tricklewood Drive — The site is approximately 135 meters long and average channel
width was approximately 4.0 meters. Maximum stream velocity was measured at 0.41 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 present at all transects sampled. .

The field sheets and metric calculations are included as Attachment 1.
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GFIA Biofilm Monitoring Field Sheets
February 12, 2013



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME (Jpnamed Trb at 267 ST

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN 7horapple River
SFRETH AUID oHosoo 70408 ~02 AGENCY  Limno Tech
INVESTIGATORS Bradle Derele Schlea YmnoTech
FORM COMPLETED BY ’ REASON FOR SURVEY
.Schlen GFIA Biofilm
P Elminatron /| NPDES
Kc7m”remcn‘/’
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[0  Storm(heavyrain) [ [ Yes X1 No :
[0  Rain(steadyrain) []
]  Showers (intermittent)  [X] Air Temperature _ —/. O °C
loo% XA % cloud cover K %
] Clear/sunny | Other "
SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)
usT ®
Q @ pi'ee o
W ¥ ogreee DsT
Flow
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
B perennial | [ Intermittent | [] Tidal | [JcColdwater  [X Warmwater
Stream Origin Catchment Area 9.1 km?
] Glacial [ Spring-fed
[] Non-glacial montane X Mixture of origins
] Swamp and beg ] other -

LOCATION (Jos7rean; S6% St



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

Notes:

2/3 EPA 1999 Form 1

Predominant Surrounding Landuse Local Watershed NPS Pollution

% Forest H Commercial % No evidence {71 Some potential sources
Field/Pasture Industrial Obvious sources
] Agricultural K other Road
[1 Residential Local Watershed Erosion
[J None X Moderate ] Heawy
Indicate the dominant type and record the dominant species present
[ Trees E Shrubs [ Grasses X Herbaceous
Dominant species present
Estimated Reach Length 75 m Canopy Cover
Partly open [ Partly shaded ~ [] Shaded
Estimated Stream Width g 70 m
High Water Mark
Sampling Reach Area 203 m2
Proportion of Reach Represented by Stream
Area in km2 (m2x1000)
ORun HO %
Estimated Stream Depth ___ 2. /5 m
Surface Velocity Channelized B Yes [INo
(at thalwaa) Dam Present 1 Yes X No
LWD Fn‘ ecesS
of LWD
Indicate the dominant type and record the dominant species present
[J Rooted emergent ] Rooted submergent [ Rooted floating [ Free floating
[ Floating algae ] Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 30 %
Temperature °C Water Odors
S 1 Normal/None [] Sewage
Specific Conductance ~S4HZ ML em [ Petroleum [] Chemical
o) Fishy M Other se€ note
Dissolved Oxygen |2:b& L
Water Surface Oils
pH <13 Cdslick  [JSheen  [Gloss [ Flecks
BdNone [ Other
Turbidity _— 1.1 NTU
Turbidity (if not measured)
WQ Instrument Used _ YL (920 ClClear b€ Sightlytubid [ Turbid
[l Opaque [] Stained [ Other
Odors Deposits
(] Normal [] Sewage Petroleum [sludge [JSawdust [ Paperfiber [ Sand
[ chemical  [] Anaerobic None [dRelictShells K] Other </H
[ other
Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
™ Absent [1Slight [IModerate [Profuse [KYes [INo

— Organic odor noted

- Turbl‘dl"? Mstrunien? recordled a 4:7a‘f/'u‘c

value | lilu/y nstrument evrovr



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) {does not necessarilv add up to 100%)
% Composition in % Composition in
Substrate Type Diameter Samplina Reach Substrate Type Characteristic Sampling Area

Bedrock — Detritus Sticks, wood, coarse
Boulder >256mm (10" <8 materials 5
Cobble 64-256mm 26 Muck-Mud very fine organic
Gravel 2-64mm (0.1" - 2.5" ) 5—
Sand 0.06 -2mm it} 20 Marl Grey, shell fragments
Silt 0.004 - 0.06 mm < -
Clay <0.004mm (slick} -



wioH‘L
b.2s

depth

05 ¢

wid+h
5.9
0{5/7“1
0

wfaH‘)

74 &

olt’()?"h
O

pPF 850 - 105
Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)
Trns transect number; Macro - macroalgae; Micro m
Sz check column to ndicate substratum <2 cm #Dots d counted on view;

Streamzauinngéam'ﬁ’dgf:‘ Date: Z-12-13 Sampler: 2. Eradley Recorder: D:Broel P.sehlea
Point Trns Moss Macro Micro Sz #Dots' Point Trns Moss Macro Micro Sz #Dots'
1 1 q 2 qa 6 3 o | T
2 t u 3 29 37 A
3 [ da 5 9 28 g 7z z |2
4 l Y 3 ¢ 29 3 7 3 2L
5 / 3 * R - v |7
6 ! g 3 21 31 Y - - v
7 [ L > 7 32 ¥ o \ &
8 ( 2 \ 2 33 “ 0 l 7.
9 | 2 7l 34 Y 23 o
10 i | / 2 35 Y o 2 ¥ 2
1 2 5 M Y 36 “ z 3 14
12 2 4 3 Ll 37 U 0 2 | &
13 2 “ > (8¢ 38 v 5 3 [
14 2 v 2 L 39 ol 32 e
15 2 2 2 £ 40 4 3 2 [
16 7 L b ( 41 S _ — v 9
17 7 v 0 % 42 5 - - v 7
18 7 ~ - v 43 5 © 1 f
19 2 ] | 8 44 S o / IE
20 (8 - - v 45 C o ( o
21 g T Lk ¢ 46 9 2 2 y
22 g R 7 47 g % , 2
23 9 | ( 5 48 5 H 2 o)
24 3 6 | g 49 N 3 3 2
25 % © / 2 50 5 v 2

Surface Area
Substrata Sampled
(circle)
' Added number of occur over
microalgae using viewing bucket with 50-dot grid

Total Algae Sample Volume =
Identification Subsample Volume =

Chlorophyll Subsample Volume = NA
AFDM Subsample Volume = NA

2*’ Dcﬁ blb)ct'/m

17.5#

07 &



@ Unnamed Tl of 2™ strect

Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3 4
Cover 0% <5% 5% 1t025%  25% to 50% >50%
Microalgae Thickness Class’

Class 0 1 2 2" 3 4 5
Thickness 0 mm <0.5 mm 05to1mm O5to1imm 1to5mm 5t020mm >20mm
Characteristics rough slimy; visible  naturally L

evidence of occurring heterotrophic biofilm

biofilm absent microalgae

Microalgae Cover Class’

Class 0 1 2 3 4 5
Cover 0% <5% 5% to 25% 25% to 50% 50% to 756% 75% to 100%

Added microalgae thickness class

to distinguish between naturally occurring microalgae and heterotrophic biofilm

2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Rank Moss Macroalagae '\1’!;;::?(?1'2:: Mlérgva;?zae

No RankxNo No RankxNo No RankxNo No RankxNo

1 o o 5 mnw5:= 5 \& 5 =15 5 ©§= &

2 o o g 2x8 -l g 228 =(6 27 vz &Y

2* (heterotrophic biofilm)’ 4 z2+«4 = F

3 ° o o3 =3233 [ 3« =47 13 3m= 37

4 ° o g *S=3T | yxp = | dus Y

5 O 5%0 O O &¥ o

NA 7 7 7

(No>0)+ (50-NA) o o 0.98

Sum + (50 — NA) o - 20 Z=1.7% $2- 2.04

(+Cc(>;(r)1t—2hi/-\3), 4, or 5) 2l

SumIf2* 3,4,0rb

(+(50—NA) ) %’: /Zé

(Sum #Dots) + 2500 - 0,17

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm

2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME (fypamed Trib beloww TRD LOCATION Downsteam Rriver Dr,
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN 7 hornapple River
SIORETE AUTD oHoSoo70408-02 AGENCY [ jmuno Tech
INVESTIGATORS Brodley | Decek Sehlea  LimnoTech
FORM COMPLETED BY REASON FOR SURVEY
' Eliminatdn / NPD ES
Requiremenrt
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[0  Storm(heavyrain)  [] [ Yes X] No
[0  Rain (steady rain)
[0 showers (intermittent) Air Temperature -0 °C
100% KXl % cloud cover %
O Clear/sunny Other "

SITE LOCATIONMAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)

Tang Je we Dnr,

Flow
{
3
BV
o
Y ® 0 psT
¥ &
<
s
N B12" 4 broken pipe
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
R Perennial | [ Intermittent | [] Tidal | [JColdwater  [X] Warmwater
Stream Origin Catchment Area “v 7. / km?
] Glacial [[] Spring-fed

] Non-glacial montane Mixture of origins
] swamp and beg ] Other



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

WNotes ;

— Slr“jln" ‘7’3""”}- odor noted

2/3 EPA 1999 1

Predominant Surrounding Landuse Local Watershed NPS Pollution

B Forest [ Commercial ] No evidence [R Some potential sources
[] Field/Pasture Industrial ] Obvious sources
(] Agricultural Other
B4 Residential Local Watershed Erosion
M1 None [ Moderate X Heavy

Indicate the dominant type and record the dominant species present
B< Trees X shrubs [] Grasses [ Herbaceous
Dominant species present
Estimated Reach Length 250 m Canopy Cover

[ Partly open [ Partly shaded B Shaded
Estimated Stream Width ___ 324~ m

High Water Mark
Sampling Reach Area 1170 m?

Proportion of Reach Represented by Stream
Area in km? (m>x1000) m?

% [Run_50 %

Estimated Stream Depth 0/ /& %
Surface Velocity 04 7 m/sec Channelized Yes No
{at thalwag) Present Yes No
LWD
Density of LWD /

Indicate the dominant type and record the dominant species present

[] Rooted emergent [] Rooted submergent [J Rooted floating [] Free floating
[] Floating algae E Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 20 %
Temperature c Water Odors
(3 Normal/None [] Sewage
Specific Conductance 923 ” 5/ oM [ Petroleum ] Chem
. w9 [ Fishy [X Other
Dissolved Oxygen :
Water Surface Oils
[ slick [ Sheen [ Gloss [ Flecks
B None [ Other
Turbidity
(if not measured)
WQ InstrumentUsed YST 970 Clear Slightly turbid Turbid
Stained Other
Odors Deposits
] Normal [J Sewage [ Petroleum [ Sludge [ Sawdust [ Pa;ﬁf ber ¥d Sand
[ Chemical  [J Anaerobic  [X] None CDRelict Shells ~ [{Other  Si
[1 Other
Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
B Absent [1Sliat [1Moderate []Profuse [XYes [INo

- A smw/ and rocks at transe t [ were almost comf/c‘fél)y embedded
m a /a;e/‘ of Sond

— Mew sand deposition obscrved at fransect 2
— Evidence ofF new wooo‘;; olelor's ﬁl/‘auDLom% ok
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
% Composition in % Composition in
Substrate Tvpe Diameter Sampling Reach Substrate Tvpe Characteristic Samplina Area

Bedrock -— Detritus Sticks, wood, coarse o
Boulder >256mm (10" - olant materials (CPOM) 2
Cobble 64-256mm 2.5" - 10" I~ Muck-Mud Black, very fine organic
Gravel 2.64mm (0.1° - 25" s (FPOM) /0
Sand 0.06 — 2mm (aritty} ®O Marl Grey, shell fragments
Silt 0.004 - 0.06 mm /10 -

Clav <0.004mm (slick -



@

Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)
Trns = transect number; Macro = macroalgae; Micro m
Sz check column to indicate substratum <2 #Dots  rid ts counted on

Streamzubm:a{amm Ig—mg‘b Date: 2-12-13 Sampler: D. Bradley Recorder: [>.Sehlea
Point Tms Moss Macro Micro Sz  #Dots’ Point Trns Moss Macro Micro Sz  #Dots'
width 1 f v 3 26 3 ) ) o 3
1274 2 v’ o 27 I 0 0 0 %
e (,#‘ 3 v/ Y 28 b | b
0.5 4 v 3 29 o | o
5 Vo 0V /ot
6 v 0 3 Y v 8 A
7 0 32 / v 7 7.7 #
8 v 0 33 Y Y o
9 v 1o 34 v 19 5
10\ v 20 3 o o 0 3]
wowidh 11 2 3L 3% V33
3e 12| 4 3z 9 i 3 23
depth 13 3 4 5w y 5 31
0.5 H 14 y o 17 39 v 37
15 2 Y )8 40 b 4 s 18
16 Vo a5 o9 bt
17 3 4 15 2 4 5 24 T75¢
18 v 2 43 y Y 3%
19 3 o 13 44 A 7 {1
20 v v O 45 y 3 <
width 213 ool 48 4 3 3
3.0 8 22 | voos 47 3 2 7
depth 23 v 48 o 2 9
0] B 24 S0 49 v~ 31
25 / 5 50 { o 3 34
Total Algae Sample Volume = NA Surface Area Sam
Identification Subsample Volume = _NA Substrata Sampled: lant
Chlorophyll Subsample Volume = __NA (circle)
AFDM Subsample Volume = NA ' Added number of points occur over

microalgae using viewing bucket with 50-dot grid



@D Unnemed Tk below TRD

Table 2. Algae nd Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins Table

Moss and Macroalgae Cover Classes

Class 0 1 2 3 4
Cover 0% <5% 5% to 25%  25% to 50% >50%
Microalgae Thickness Class'

Class 0 1 2 2* 3 4 5
Thickness 0 mm <0.5 mm 05to1mm 05to1mm 1to5mm 5t020mm  >20 mm
Characteristics rough slimy; visible naturally o

evidence of oceurring heterotrophic biofilm

biofilm absent microalgae

Microalgae Cover Class®

Class 0 1 2 3 4 5
Cover 0% <5% 5% to 25% 25% to 50% 50% to 75%  75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Moss
Rank
No Rankx No
1 o o
2 o o
2" (heterotrophic biofilm)"
3 4 o
4 0 7]
5
NA 1%
(No > 0) + (50— NA) o
Sum =+ (50 — NA) 174
(Count 2*, 3, 4, or 5)
+ (50 —NA)
(Sum If 2*, 3, 4, or 5)
+ (50 — NA)

(Sum #Dots) -+ 2500

acrossgae  Meuelas Mioage
No RankxNo No RankxNo No RankxNo
° o 2 (x* © 2 ! 1tz
o ) 1 2rz= 4 17 #7= 34
o o
5 3wz |& Y 3x4 =/2 13 337 39
10 Y= Y § 4¥8 = 32 9 ¥¥9:= 36
3 5@ /8 2 snz /O
2% %
0.b% 0.8k
g£=250 &= 2.95 2.40
0.6%
—_z 2,09
%:0—28

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME Unnamed Trb below Treblewood LOCATION Dvwunstream Trrekle weod Dr.

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN 7 horn app le Blver
STORETH AUTD OHos6070¥08-02. AGENCY { mnoTech
INVESTIGATORS qu 5.»0,”9, Derek Schlea [ Livne Tech
FORM COMPLETED BY DATE _2-17-13 REASON FOR SURVEY
<chle TIME 1346 AM GFIA BieFln,
D SC 2 PM _ /&2 06 Elrminaten /A/PPE_S
Reguirement
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days”
[0  storm(heavyrain)  [] [ Yes & No
0]  Rain(steadyrain) []
Showers (intermittent) X AirTemperature —1.0 °C
\00% % cloud cover X %
O Clear/sunny O Other 4-¢ " snow pack

SITE LOCATION MAP  Draw a map of the and indicate the areas sampled (or attach a photograph)
Al
® psT

.

<
>3
8
\
\
usT
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
X Perennial | [ Intermittent | [] Tidal [ Coldwater DA Warmwater
Stream Origin Catchment Area v
[] Glacial (] Spring-fed
[] Non-glacial montane P4 Mixture of origins

[C] Swamp and beg [ other



O,

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
rc 2/3 EPA 1999 Form 1

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

Notes ¢

Predominant Surrounding Landuse

Local Watershed NPS Pollution

[X] Forest [J Commercial [J No evidence B Some potential sources
[ Field/Pasture Industrial [ Obvious sources
[ Agricultural Other
4 Residential Local Watershed Erosion
[ None D Moderate ] Heavy
Indicate the dominant type and record the dominant species present
X Trees X shrubs [] Grasses [ Herbaceous
Dominant species present
Estimated Reach Length /35 m Canopy Cover
[ Partly open 1 Partly shaded {7 Shaded
Estimated Stream Width 7+ ©
High Water Mark
Sampling Reach Area 40 m?
Proportion of Reach Represented by Stream
Area in km2 (m2x1000) m? Morphology Types
512 CRifle. 50 % R 70 9
Estimated Stream Depth ‘ OPool___{O %
Surface Velocity 0.41 misec Channelized 4 Yes CINo
(at thalwaa) Dam Present [1Yes Xl No
WD 2B i pieces
Densitvof LND 0. 070 m2lkmi((WDlreach area)
Indicate the dominant type and record the dominant species present
[] Rooted emergent ] Rooted submergent [J Rooted floating [ Free floating
[ Floating algae m Attached algae
Dominant species present
Portion of the reach with aquatic vegetation s
Temperature 2.3 °C Water Odors
] Normal/None [J Sewage
Specific Conductance ] Petroleum Chemical
O Fishy Other See wrte
Dissolved Oxygen
Water Surface Oils
pH 7.85 % Slick H Sheen  [Gloss  [JFlecks
None Other
Turbidity -7 N0
Turbidity (if not measured)
WQ InstrumentUsed Y53 6720 Clclear [ Slightly turbid 1 Turbid
[J Opaque [ Stained (1 Other
Odors Deposits
[ Normal Sewage [ Petroleum [JSudge [ Sawdust [ Paperfiber 5] Sand
] Chemical Anaerobic X[ None O RelictShells X Other i W
[ Other
Looking at stones which are not deeply embedded, are
QOils the undersides black in color?
B Absent [JSliaht [ Moderate [Profuse RKlYes [No

— Sll{‘jlﬂ" eracan¢ oolenr hdﬂd
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
% Composition in % Composition in
Substrate Tvpe Diameter Sampling Reach Substrate Tvpe Characteristic Samplina Area

Bedrock —_ Detritus Sticks, wood, coarse
Boulder >256mm (1( = plant materials (CPOM) 5
Cobble 64-256mm (2.5 - 10%) =3 Muck-Mud Black, very fine organic e
Gravel 2-64mm (0.1" - 2.5" 20 (FPOM)
Sand 0.06 - 2mm  arittv} =2 Mart Grey, shell fragments
Silt 0.004 - 0.06 mm 70 _—

Clay <0.004mm (slick) 20
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)

Trns = transect number; Macro = macroalgae; Micro = mlcroalgae

Sz = check column to indicate substratum <2 cm; #Dots = grid points counted on viewing bucket'.

namid t
Stream: L,_@Iwate: 242732

Point Trns Moss Macro Micro

1
2
3
4
5
6
7
8
9

|
| o 2
o 2
Y Y
v 4
4 Y
2 3
7 3
\4 3 3
9
[
2 2
H 3
2 3
1T 3
vV 4 5
3 O 2
I A 2
Y 3
4 3
'

Total Algae Sample Volume =
Identification Subsample Volume =
Chlorophyll Subsample Volume =
AFDM Subsample Volume =

falad yes L"off/m

Sz

4

4

AN

'

N
NA
N

#Dots1

o
I
14
293
21
21
15
16
9
28
[
14
24
2l
Or
17
24
20
19
\o
1t
11
7
7
39

Sampler: _LB&_L‘Q,_ Recorder; D.S

Point Trns Moss Macro Micro Sz  #Dots’

26 kS 3 L{ 3 0
27 3 5 33
28 3 4 20
26 4 2
0V 3 4 9
4 7 3 /6
32 r 3 5 372
> -
34 v 70
35 2 Y /6
% T y
37 4y 5 20
38 2 2 23
39 2 3 /'7’
40 v Y 2‘ 277
M ) 3 2 -
42 | 24 12
43 Q. 5 )3
a4 21 17
45 322 [
46 /L \ 6’
47 303 17
48 22 7
49 2 2 21
0 W \o2 I
Surface Area Sampled = z
Substrata Sam nt
(circle) ilt/other

' Added number of pol that occur over
microalgae using viewing bucket with 50-dot grid

w:‘oH’L\
b4 £

357+

width
(],7 'F/‘ av,v
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Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3 4
Cover 0% <5% 5%t025%  25% to 50% >50%
Microalgae Thickness Class'

Class 0 1 2 2* 3 4 5
Thickness 0 mm <0.5 mm 05to1mm O05to1mm 1to5mm 5to20mm  >20mm
Characteristics rough slimy; visible  naturally Lo

evidence of oceurnng heterotrophic biofilm

biofilm absent microalgae

Microalgae Cover Class?

Class 0 1 2 3 4 5
Cover 0% <5% 5% to 25% 25% to 50% 50%to 75%  75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
* Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

, Microalgae
Rank Moss Macroalagae Thickness

No RankxNo No RankxNo No Rank x No
1 ° o bl L) by S
2 o R 228> b /I 2«us 22
2* (heterotrophic biofilm)’ 2 2x2s ¢
3 17 3*17= 51 |} 3= 33
4 0 o I 4= 44 ]O delo= 46
5 5 5*§= 2z2&
NA (0 19} 10
(No > 0) + (50 — NA) o 0.93 [0

. T _ 11 .

Sum + (50 — NA) o 7= 2.%0 5= %13
(Count 2*, 3, 4, or 5)
+ (50— NA) 0. 70

(Sum If 2%, 3, 4, or 5)
+ (50 — NA)

(Sum #Dots) + 2500

o2 _
T 2.55

Microalgae

Cover’
No Rank x No
o {vo = O
12 #v2 = 24
27 3427 = §)
7 49 " 36
2 &<z = D

151

é: 3101

733; 0'37

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



DATE: March 27, 2013 MEMORANDUM

FROM: Doug Bradley
Derek Schlea
Chris Cieciek
PROJECT:  GRRI13
TO: Mr. Thomas R. Ecklund, P.E.

Facilities Management Director
Gerald R. Ford International Airport
CC:

SUBJECT:  Gerald R. Ford International Airport (GFIA) March 2013 Biofilm Monitoring Results

Summary

The purpose of this memo is to summarize the observations collected during the March 2013
biofilm monitoring survey in the unnamed tributary to the Thornapple River. This is the eleventh
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 observed on substrate surfaces sampled during this survey.

Monitoring Approach

On March 25, 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 36" 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).

LimnoTech



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)

2)

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.

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.



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 non-
nuisance 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
guantify 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 non-
visible (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 36" Street — The site is approximately 75 meters long and average channel width was
approximately 2.4 meters. Maximum stream velocity was measured at 0.12 m/sec. The site
includes a mix of natural and re-establishing riparian vegetation, and channel re-alignment from
the 36™ Street road work conducted in 2006. The channel substrate is generally coarse with
patches of fine sediment deposits. Heterotrophic biofilm was present at all transects sampled
and an organic odor was noted.

Site 2 Thornapple River Drive — The site is approximately 350 meters long and average channel
width was approximately 3.2 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 bed material movement, bank erosion and
deposition is present throughout the reach. Heterotrophic biofilm was present at all transects
sampled. The majority of heterotrophic biofilm was attached to woody debris and coarse
substrate and found less frequently on the sand substrate that dominates the reach. An organic
odor was noted.

Site 3 Tricklewood Drive — The site is approximately 135 meters long and average channel
width was approximately 3.6 meters. Maximum stream velocity was measured at 0.09 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 present at all transects sampled
and a faint organic odor was noted.

The field sheets and metric calculations are included as Attachment 1.
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Attachment 1
GFIA Biofilm Monitoring Field Sheets
March 25, 2013



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME  Unnamed Trb at 36™ st
STATION # RIVERMILE

LAT LONG

STOREF# AVID 0HOSp0720408-02

LOCATION (Upgtrean, 3675 S
STREAM CLASS

RVERBASIN 7 hornagpele Aiver
AGENCY L nino 7ech

INVESTIGATORS  Doug Bradley Deceke Sehlea [ LimneTech

FORM COMPLETED BY DATE 3-25-/3 REASON FOR SUR>/EY
’ FIA B/\o ﬂ fea]
, / TME__9:85 A G
D.sehlea PM Elimination ) NPDES
- )05 .
Re g e remeén 7
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[0  Storm(heavyrain) [] [ ves X No
[0  Rain(steadyrain)  []
]  Showers (intermittent) [ ] Air Temperature °C
1006 K] % cloud cover KI %
O Clear/sunny O Other
SITE LOCATIONMAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)
G, @
\ {
us7T
®
s
Q
W € H:z"a‘ glev psT
/ re
Pif
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
K Perennial | [C] Intermittent | [] Tidal | [OColdwater  [X] Warmwater
Stream Origin Catchment Area 7.1 km2
[] Glacial [ ] Spring-fed
] Non-glacial montane PJ Mixture of origins
[] Swamp and beg L1 Other



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
rc¢ 2/3 EPA 1999 Form 1

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

Notes :

Predominant Surrounding Landuse

Local Watershed NPS Pollution

[ Forest 1 Commercial No evidence ] Some potential sources
[ Field/Pasture 7 Industrial Obvious sources
[ Agricultural X Other Roaedl
[] Residential Local Watershed Erosion
1 None Dd Moderate  [] Heawy

Indicate the dominant type and record the dominant species present
[ Trees A Shubs X Grasses Herbaceous
Dominant species present
Estimated Reach Length 75 m Canopy Cover

X Partly open [ Parttyshaded  [] Shaded
Estimated Stream Width 2+ =

High Water Mark
Sampling Reach Area 3

Proportion of Reach Represented by Stream
Area in km? (m2x1000) Morphology Types

[ Rifle__ 28 % CJ Run 59 %
Estimated Stream Depth /o OpPool I&”
Surface Velocity 0.12 misec Channelized X Yes [INo
(at thalwaa) Dam Present [1Yes X No
LWD [4 reces
Densitvof LND 0. 04&  mwhert{Whireach ared)

Indicate the dominant type and record the dominant species present

[] Rooted emergent ] Rooted submergent [J Rooted floating [ Free floating
[ Floating algae X Attached algae
Dominant species present
Portion of the reach with aquatic vegetation Q.O %
Temperature 2.72 °C Water Odors
5/, [ Normal/None [1 Sewage
Specific Conductance qoqd “°/em [ Petroleum Chemical
[ Fishy Other See nofe
Dissolved Oxygen 12 .08 ™3/t
Water Surface Oils
pH <€.077 [ Slick Sheen [ Gloss [ Flecks
None Other
Turbidity .4 NTV
Turbidity (if not measured)
WQ Instrument Used Y$T 6920 Clear Slightly turbid ] Turbid
Opaque Stained [ Other
Odors Deposits
(] Normal [ Sewage Petroleum [Jsludge [ Sawdust [ Paperfiber [ Sand
Chemical [} Anaerobic None ] Relict Shells Kl other s+ N
Other
Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
Bd Absent [ Slight [Moderate [JProfuse EQJYes [INo

— O/‘gan/"c odor noted

"'/'{e‘fe/‘o‘f’f'oph:‘c b,‘e,,C,‘/m a[asngeJ -f'hrouai\ouf' /‘40(4



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{(should add up to 100%) (does not necessarilv add up to 100%)
% Composition in % Composition in
Substrate Tvpe Diameter Samblina Reach Substrate Tvbe Characteristic Samplina Area

Bedrock — Detritus Sticks, wood, coarse 5
Boulder >256mm (10" g materials
Cobble 64-256mm (2.5" - 10" 35 Muck-Mud Black, very fine organic 5
Gravel 2-64mm (0.1" - 2.5") 35 (FPOM)
Sand 0.06 ~ 2mm (aritty) 20 Marl Grey, shell fragments
Silt 0.004 - 0.06 mm &

Clav <0.004mm - slick) -
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)

Unnamed Tr/L

Stream: a+ 241t S+.  Date: 3-25-13

Point Trns Moss Macro Micro

|
| Z

© 0 N OO O b W N =

25 \V

Total Algae Sample Volume =

Identification Subsample Volume =

P

4
q

WheooapPPLOPdMREN-NZT T T

Chlorophyll Subsample Volume =

AFDM Subsample Volume =

Trns = transect number; Macro = macroalgae; Micro = microalgae;
Sz = check column to indicate substratum <2 cm; #Dots = arid points counted on viewina bucket'.

Sampler: D. raolley  Recorder: D.Schlea

Sz  #Dots'

4l
4
A
v 42
H7
48
49
36
-
28
40
3k
47
|7
4|
Hq
29
31
35
37
|
C
29
33
3¢

VA
NA
VA

Point Trns Moss Macro Micro Sz  #Dots'

% 3 4 3]
27| ! 36
28 < Y0
29 A 39
30 5 39
B4 - - - 3
32 4 2 3
33 2 4/
34 5 38
35 g 35
36 4 39
37 y 32
38 g 36
39 3 Y HO
o v g 34
41 5 2 3
42 \ z 17
43 2 g
44 l 29
45 H 37
46 H 33
47 5 47
48 2. U 74
49 H 26
50 W 5 /9
Surface Area Sam 27 z
Substrata Sampled:
(circle)

' Added number of  nts occur over
microalgae using viewing bucket with 50-dot grid

wn‘t"ﬂ'\

5. #

epth
ft

width
5 ft

{pﬂu\
0.5 ft



@ Unnamed Trib at 267 Street

Table 2. Algae and Moss Cover and Thickness Class Descriptions
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes
Class 0 1 2 3 4
Cover 0% <5% 5%t025%  25% to 50% >50%
Microalgae Thickness Class’
Class 0 1 2 2* 3 4 5

Thickness 0mm <0.5 mm 05to1mm 05to1mm 1to 5 mm 5t020mm  >20 mm

Characteristics rough slimy; visible naturally
evidence of occurring

biofilm absent  microalgae
Microalgae Cover Class®

heterotrophic biofilm

Class 0 1 2 3 4 5

Cover 0% <5% 5% to 256% 25% to 50% 50% to 75% 75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
% Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Microalgae Microalgae
Rank Moss Macroalagae Thickness Cover?
No Rank x No  No Rank x No No Rank x No No Rankx No
6 o o % T 1 x2 = 2 o o
2 o 0 6 Zxe = |2 Jo Lwje =20 2 2x2:= Y
2* (heterotrophic bioﬁlm)1 o) o
3 ) 0 2 3x3:9 3 343 5 9 4 3.4 12
o o) I 4 xl = ¢ 2/ 42l = g4 20 4x0= O
5 12 5%z = 0O 24 F:z 1RAC
NA / / /
(No>0)+ (50-NA) O 20 0.78
. 75 178 216
Sum =+ (50 - NA) 24 77 =0.G/ PP = 3,57 o :’L/, 32
(Count 2%, 3,4, or 5) Extent of heterotrophic bioffl 73
- (50—NA) xtent or neterotrophic biorim—
(Sum f2%, 3,4, or 3) Magnitude of heterotrophic biofilm—> 53 -
+(50—NA) aghitude or neterotrophic biotim—» 7«3 = S’Z
(Sum #Dots) =+ 2500 Density of all microalgae—> ’21;% = 0.70

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
? Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME  (Jnnamed Trib below TRD LOCATION ' Downstream Thornapole River Dr.

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN  7hornasple  River
SIORET# AUID ¢40520070%08~0 2 AGENCY [/, vune 7ech
INVESTIGATORS Dagfi B ra;{/gy , pel‘ck Schilea / Linaro 7;(//1
FORM COMPLETED BY DATE 3-2¢- /3 REASON FOR SURVEY
D.Schlea TIME_//: 30 AM GFIA Biofilm
P 12:55 Elrwunation /| WPDES
Reguirement
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
Storm (heavyrain) ] [ Yes No
Rain (steadyrain) [ ,
Showers (intermittent)  [] Air Temperature 2 °C
100% % cloud cover %
Clear/sunny ] Other

SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)

Tang /e Dr
Flow
e N
us
Q
<
3
@\ ¥
@
/ )
ﬂll" g broken pipe
STREAM
CHARACTERIZATION  Stream Subsystem
K4 Perennial | [J Intermittent | [] Tidal g Warmwater
Stream Origin Catchment Area_~ 7./ km?
[] Glacial Spring-fed
[] Non-glacial montane Mixture of origins

] Swamp and beg Other



@

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

MoTes!

- Orsam‘c odor no‘f'&l
— Hefera frolph;"c biaFilm obser ved 747,""3 hout

P 2/3 EPA 1999

Predominant Surrounding Landuse

1
Local Watershed NPS Pollution

P Forest [ Commercial [ No evidence X1 Some potential sources
] Field/Pasture £ 1 Industrial [J Obvious sources
[] Agricuttural ] Other
A Residential Local Watershed Erosion ’
1 None [IModerate I Heawy

Indicate the dominant type and record the dominant species present
X Trees X Shrubs [] Grasses [J Herbaceous
Dominant species present
Estimated Reach Length S50 m Canopy Cover

[ Partly open [J Partly shaded DX Shaded
Estimated Stream Width 2. 2

High Water Mark
Sampling Reach Area /120

Proportion of Reach Represented by Stream
Area in km2 (m2x1000) Morphology Types

Orifle /O % R 60
Estimated Stream Depth 0.13 Pool 20 %
Surface Velocity 0.19 m/sec Channelized Yes INo
(at thalwaa) Dam Present [1Yes X No
LWD ieces

of LWD |

Indicate the dominant type and record the dominant species present

[] Rooted emergent [J Rooted submergent [J Rooted floating [ Free floating
[ Floating algae P4 Attached algae
Dominant species present
Portion of the reach with aquatic vegetation /0 %
Temperature 4. 37 °C Vgter Odors
S Normal/None Sewage
M

Specific Conductance 773 /“’" [ Petroleum % Chemical e

[ Fishy. Other See. Nefe
Dissolved Oxygen J0.49 "I/

Water Surface Oils
pH 7.8+ % Sick  [JSheen  [JGloss [ Flecks

None [] Other

Turbidiy /. & NTU

Turbidity (if not measured)
WQ Instrument Used YSZ 6920 [cClear [ Slightytubid [ Turbid

[J Opaque [] Stained ] Other
Odors Deposits
] Normal [ Sewage ] Petroleum O Sludge [1Sawdust [ Paperfiber DX Sand
[ chemical [ Anaerobic B4 None [ Relict Shells [ Other
[ Other

Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
[1Absent [1Slight [IModerate [JProfuse [BYes [No

re aer“\



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%) (does not necessarilv add up to 100%)
% Composition in % Composition in
Substrate Tvbe Diameter Sampolina Reach Substrate Tvpe Characteristic Samplina Area

Bedrock - Detritus Sticks, wood, coarse
Boulder >956mm (10" — plant materials (CPOM) 20
Cobble 64-256mm (2.5° - 10™ & Muck-Mud Black, very fine organic
Gravel 2.64mm (0.1° - 2.5) & /O
Sand 0.06 - 2mm (aritty) RO Marl Grey, shell fragments
Silt 0.004 -0.06 mm /0 —

Clay <0.004mm (slick}
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)

Trns

transect number; Macro macroalgae;

Sz check column to indicate substratum <2 cm #Dots ~ nts counted

Unnamed Trib

Stream: pelow TRD Date: 3-25 -13

Point Trns Moss Macro Micro

O 0 ~N O O A W DN -

-
- O

\
I

W <
W v N 0y O

A 0

Total Algae Sample Volume =

Sz

AN T N Y SN N N NN

NN

NN

v

AA

Sampler: Q.gradltz Recorder: P.5chlea

#Dots'

3
]
5
26
2L
9
|4
3

28
4l
4
19
4]
35
43
4]
35
13
43
19
A
40
48
6

/2

Identification Subsample Volume = __#/A

Chlorophylt Subsample Volume =
AFDM Subsample Volume =

A

Point Trms Moss Macro Micro Sz  #Dots'

26 = a7/
27| 4 42
28 5 32
29 5 2/
30 V7 5 25
31 Y vV 26 wdth
32 l v 37 b st
33 5 Ho  depth
34 v Yy H
35 v D
36 5 Hlo
37 Y qs
38 v bM
%9 4 37
4 W ER 37
4 5 ¥ & 36 width
42 3 &5 39 76
43 5 42 pth
44 v 39 oM H
45 3 15
46 3 3%
47 q Hl,
48 v 37
49 5 HG
50 / 5 He
Surface Area
Substrata Sampled plant
(circle)
' Added number of occur over

microalgae using viewing bucket with 50-dot grid



@ Unnamed Teib below TRP

Table 2. Algae and Moss Cover and Thickness Class Descriptions
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3 4
Cover 0% <5% 5% to 25%  25% to 50% >50%
Microalgae Thickness Class’

Class 0 1 2 2" 3 4 5
Thickness 0 mm <0.5 mm 05to1mm 05toc1mm 1to 5 mm 5t020 mm  >20 mm
Characteristics rough slimy; visible naturally o

evidence of  occurring heterotrophic biofilm

biofilm absent microalgae

Microalgae Cover Class®

Class 0 1 2 3 4 5
Cover 0% <5% 5% to 25% 25% to 50% 50% to 75% 75% to 100%

Added microalgae thickness class 2* to

distinguish between naturally occurring microalgae and heterotrophic biofilm

? Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for

Extent and Magnitude of Moss and Benthic Algal Cover.

Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

ok Moss Macroalagae h.?ﬁgii’g:: Migg)vael%ae

No RankxNo No Rank xNo  No Rank x No No Rank x No

1 ) o o o 0 & o] o

2 o o o o o 7 277 Y

2* (heterotrophic bioﬁlm)1 0 @

3 0 2 382 6 2 3v2: 7 b 3x6* %

4 e IoHw o= 4 6 4g¥= 24 /3 dxizz 62

5 /% cxg = qo 24 sxM =226

NA 23 23 23

(No>0)+ (50-NA) © 24 /.00

Sum = (50 — NA) o 22 = 0.37 '2373: AR = 409

(Count 2%, 3, 4, or 5)

+ (60— NA)
(Sum If 2%, 3, 4, or 5)
+ (50 = NA)

(Sum #Dots) + 2500
Added microalgae thickness class 2* to

Extent of heterotrophic biofilm— /. 00

123
Magnitude of heterotrophic biofilm— Y =456

164 o

—

7500 0.0

distinguish between naturally occurring microalgae and heterotrophic biofilm

Density of all microalgae—

% Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME  Uninamed Tr b below Tricklewood  LOCATION [Sownstream Trick lecsoosl Dr

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN Th ornapple
STORETH# AID o04oc0070408-02 AGENCY L mmoTech
INVESTIGATORS ' Doua, Bradley Derele Schlea | LimnoTec),
FORM COMPLETED BY REASON FOR SUEV/EY
G Fr/q BiroFHlng
D.Senlea Elimination | NPDES
Qe7u:‘/e ment
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[0  Storm(heavyrain)  [] [ Yes X No
[0 Rain (steady rain)
[0 Showers (intermittent) Air Temperature 2 o
100% K % cloud cover %
O Clear/sunny Other
SITE LOCATION MAP amap of and indicate the areas sampled (or attach a photograph)

»
> ® psT
3
qe \ A ‘\]

@
€
B
«Q
°,>
[N
F’ |ow \
VJQ @
usT
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
B3 Perennial | [ Intermittent | [] Tidal | [ Coldwater Warmwater
Stream Origin CatchmentArea ~ 9./ km?
[J Glacial [ Spring-fed

[] Non-glacial montane Mixture of origins
] Swamp and bcg L] Other



©,

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

Motes:

r 2/3 EPA1999 Form 1

Predominant Surrounding Landuse Local Watershed NPS Pollution

P Forest [ Commercial No evidence P Some potential sources
[] Field/Pasture [ Industrial Obvious sources
[ Agricultural ] Other
B4 Residential Local Watershed Erosion
1 None X Moderate [ Heavy
Indicate the dominant type and record the dominant species present
[X Trees {X] Shrubs [ Grasses [J Herbaceous
Dominant species present
Estimated Reach Length /138 m Canopy Cover
[ Partly open Partly shaded [J Shaded
Estimated Stream Width 3.6 m
High Water Mark
Sampling Reach Area 486 m?
Proportion of Reach Represented by Stream
Area in km? (m?x1000) m?
% [JRun HO %
Estimated Stream Depth 0,07 m %
Surface Velocity o145 misec Channelized X Yes I No
{at thalwaq) Dam Present [ Yes X No
WD__ D¢ pPpreces
Densitvof LWD  0.04F ke WWDireach aread
Indicate the dominant type and record the dominant species present
[] Rooted emergent [ Rooted submergent [ Rooted floating [ Free floating
[ Floating algae [X] Attached algae
Dominant species present
Portion of the reach with aquatic vegetation A0
Temperature <£.2.3 °C Water Odors
$ Normal/None [] Sewage
Specific Conductance 1077 M / €m Petroleum {1 Chemical
s [ Fishy B Other Sec note
Dissolved Oxygen /0.5 8 V7L
Water Surface Oils
pH 7.87 [ Stick Sheen [ Gloss [ Flecks
[ None Other
Turbidity /.4 V77U
Turbidity (if not measured) ‘
WQinstrumentUsed Y& T 6920 CJClear  []Slightlytubid [ Turbid
[J Opaque [ Stained 1 Other
Odors Deposits
1 Normal [] Sewage [ Petroleum [JSludge [ Sawdust [ Paperfiber [ Sand
Chemical ~ [] Anaerobic [ None [1 Relict Shells [ other
Other
Looking at stones which are not deeply embedded, are
Qils the undersides black in color?
K Absent [1Sliaht [IModerate [1Profuse DBdYes [TINo

— S/l:?ly‘/' ijam?. oolor o[psc.rveo/
- /7’e+cmf/¢70ArZ b/bﬁ'/rm dbsCfve’d ﬁ/‘ou&‘wb“f reach
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS

Substrate Tvpe
Bedrock
Boulder
Cobble
Gravel
Sand
Silt
Clay

(should add up to 100%)
Diameter

>256mm (10"
64-256mm (2.5" - 107
2-64mm (0.1 - 2.5
0.06 = 2mm {arittv)
0.004 - 0.06 mm
<0.004mm (slick)

% Composition in
Sampling Reach
f=
20
20
s
IX~]
20

ORGANIC SUBSTRATE COMPONENTS
{does not necessarilv add up to 100%)
% Composition in

Substrate Type Characteristic Samplina Area
Detritus Sticks, wood, coarse
plant materials (CPOM) 5
Muck-Mud Black, very fine organic 5
(FPOM)}
Marl Grey, shell fragments
/



@

Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)

Trns = transect number, Macro = macroalgae; Micro = mlcroalgae;
Sz = check column to indicate substratum <2 cm: #Dots = grid points counted on viewing bucket'.

Stream bgu?a:; mﬁejk—lzgmaf Date: 3-25-13 Sampler: P Bradley  Recorder: D.5chlea
Point Trns Moss Macro Micro Sz  #Dots' Point Trns Moss Macro Micro Sz #Dots'
wiolth 1 \ 3 s 3y 26 3 3 5 2¢
9.8 f+ 2 5 39 27 | 5 19
deph 3 4 5 e 28 3 4 46
0> ft 4 5 4l 29 g 37
5 3 5 76 30 v/ 5 Yl
6 3 5 40 31 4 2 3 26 width
7 u 5 y1 o 32 \ v oOHl et
8 5 39 i 5 50 depth
o 3 5 34 34 Y 5 44 02 f
10 5 36 3 5 50
width 11 7 4 5 35 36 y 5 50
2V F 12 | o s Y3 37 g 41
depth 13 Y Y9 38 5 46
0.3 f+ 14 Y 39 3 5 31
15 y F UA 0 5 44
16 g VA 4 = 4y s 16 width
17 5 11 42 L & 39 q9b H
18 Gy 47 43 4 & 4l
19 s SERE 4 s 4z
20 VYV vl 45 g 43
width 21 3 7 Y 50 46 2 5 Y3
108 i+ 22 | 2 y Y7 47 y 5 HYy
depth 23 z s 38 48 2 5 43
02 f 24 s 36 49 1 5 49
25 N < 27 50 N4 a 5 39
Total Algae Sample Volume = MA Surface Area Sa - &7
Identification Subsample Volume = A4 Substrata Sampled
Chlorophyll Subsample Volume = VA (circle) It/other
AFDM Subsample Volume = ' Added number of that occur over

microalgae using viewing bucket with 50-dot grid



@ Um/mrnea/ 7;/L Aefciw 7;/‘¢/¢/¢Lu=aoa/ b/‘

Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3 4
Cover 0% <5% 5%1t025%  25% to 50% >50%
Microalgae Thickness Class'

Class 0 1 2 2* 3 4 5
Thickness 0 mm <0.5 mm 0.5to1mm 0.5to1mm 1to 5 mm 5to20mm  >20 mm
Characteristics rough slimy; visible  naturally o

evidence of occurmnng heterotrophic biofilm

biofilm absent  microalgae

Microalgae Cover Class®

Class 0 1 2 3 4 5
Cover 0% <5% 5% to 25% 25% to 50% 50% to 75% 75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)

Shaded cells do not have =~rranriate records or calculations.
Microalgae Microalgae
Rank Moss Macroalagae Thickness Cover’
No Rank x No  No Rank x No No Rank x No No Rankx No
o o o o o o o
2 0 ¢ S zxs5z o o o o
2* (heterotrophic biofilm)’ o o
3 o o 7 3x9z2 27 ) 24l - 3 Z 332:=
po) Jy ki E6 4 Hxq . /6 % 4yt 32
5 HZ M= D)0 HO 5 xyp= 200
NA 3 3 3
(No > 0) + (50 —NA) (=] 0.60 B2
. 729 _ 238 _
Sum =+ (50 — NA) o 2= 9% 2= 487 2 476
(Count 2*, 3, 4, or b) Extent of heferotrophic biofi
= (50 - NA) xtent of heterotrophic biofilm— /. 0o
(Sum If 2*, 3, 4, or 5) . L 229
=+ (50 — NA) Magnitude of heterotrophic biofilm— = 7 57
Density of all microalgae—> %;—%—” 0.%3

(Sum #Dots) + 2500

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
% Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



DATE: May 9, 2013 MEMORANDUM

FROM: Doug Bradley
Derek Schlea
Chris Cieciek
PROJECT: GRR13
TO: Mr. ThomasR. Ecklund, P.E.

Facilities Management Director
Gerald R. Ford International Airport
CC:

SUBJECT:  GeraldR. Ford International Airport (GFIA) May 2013 Biofilm Monitoring Results

Summary

The purpose of this memois to summarize the observations collected during the May 2013
biofilm monitoring survey in the unnamed tributary to the Thornapple River. This is the twelfth
biofilm monitoring event conducted as required by Part LA.7.d. of GFIA's NPDES Permit
(MI0055735). The monitoring results and metric calculations are described below.

General Observations

Heterotrophic biofilm was observed on substrate surfaces sampled during this survey.
Monitoring Approach

On May 8, 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 36" Street, Thornapple River Drive, and
Tricklewood Drive and are shownin 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 Roallins, 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).

LimnoTech



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)

2)

The Sz columnin 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.

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.



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 non-
nuisance 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
guantify 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 non-
visible (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 36" Street — The site is approximately 75 meters long and average channel width was
approximately 2.3 meters. Maximum stream velocity was measured at 0.15 m/sec. The site
includes a mix of natural and re-establishing riparian vegetation, and channel re-alignment from
the 36" 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 present at all transects sampled and an organic odor was noted.

Site 2 Thornapple River Drive — The site is approximately 350 meters long and average channel
width was approximately 3.2 meters. Maximum stream velocity was measured at 0.18 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 present at all transects sampled. The density and distribution of heterotrophic biofilm had
increased relative to the previous survey.

Site 3 Tricklewood Drive — The site is approximately 135 meters long and average channel
width was approximately 4.0 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. Localized evidence of active channel conditions was

L A significant high flow period occurred in mid-April when approximately 5.5 inches of precipitation was
recorded at the airport from the 15" to the 18™. Overall, the 11.10 inches of precipitation during the month
made April 2013 the wettest April on record (according tothe National Weather Senice).



observed. Heterotrophic biofilm was present at all transects sampled. The density and
distribution of heterotrophic biofilm had increased relative to the previous survey.

The field sheets and metric calculations are included as Attachment 1.
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME Unnamed TAb at 36 s#

LOCATION (Jpstream 367Th sS4

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN 7 horn a,p/o/e River
STORET#— AUID I40S0070403 ©2 AGENCY [jmne Tech
INVESTIGATORS Doug Bradley Derely Schlea [ LimnoTech
FORM COMPLETED BY DATE 5-8-/3 REASON FOR SURVEY
; FIA B"OFI"M
L, Seh /o TIME_7/25  AM é
,D / a PM -/ 00 Elvmivation / NPDES
£e7m‘rc"nen/'
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[(]  storm (heavy rain) [ Yes No
[J  Rain (steady rain)
[ 1  Showers (intermittent) Air Temperature 22 <
% [ % cloud cover %
X Clear/sunny Other
SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)
/
wT
wR
®
i é \opsT
i0e Flow
, f'? \
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
Perennial | [ Intermittent | [] Tidal | [JColdwater ] Warmwater
Stream Origin Catchment Area ™~ 7. / km?
[] Glacial [] Spring-fed
] Non-glacial montane Mixture of origins
] Swamp and beg ] other



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
2/3 EPA 1999 orm1

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

- Bl\oF/‘/m
~ Evrderce
—Channel ¢

Predominant Surrounding Landuse

Local Watershed NPS Pollution

D Forest [J Commercial ] No evidence [ Some potential sources
Field/Pasture [ industrial B4 Obvious sources
Agricultural Bd Other Roa
Residential Local Watershed Erosion
1 None (A Moderate 1 Heawv
Indicate the dominant type and record the dominant species present
[ Trees B4 Shrubs ] Grasses [ Herbaceous
Dominant species present
Estimated Reach Length Canopy Cover
X Partly open [ Partly shaded [] Shaded
Estimated Stream Width 3
High Water Mark
Sampling Reach Area 2
Proportion of Reach Represented by Stream
Area in km2 (m21000) m? Morphology Types
CIRifle__40 % CJRun or
Estimated Stream Depth 0./3 CPool  In %
Surface Velocity 0.1 5 m/sec Channelized X Yes CINo
(at thalwaa) Dam Present [1Yes Bd No
LWD ) #teveces
Density of LIWD 0.0 27  mllkmdTWDreach areaN
Indicate the dominant type and record the
[J Rooted emergent [ Rooted submergent Rooted floating [ Free floating
[] Floating algae ] Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 5 %
Temperature ’ °C Water Odors
] NormaliNone Sewage
Specific Conductance [ Petroleum Chemical
T Fishy [ Other See NMo7e
Dissolved Oxygen
Water Surface Oils
pH 7.9 E.SIick E Sheen  [JGloss  [JFlecks
] None Other
Turbidity 7.4 ~TU
Turbidity (if not measured)
WQ Instrument Used YSI © 720 (] Clear [] Slightly turbid [ Turbid
[ Opaque [ Stained [ Other
Odors Deposits
1 Normal [] Sewage [ Petroleum [ISludge [ Sawdust [JPaperfiber [ Sand
[ Chemica  [] Anaerobic  [X] None [ Relict Shells [J Other
[ Other
Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
D Absent [JSliaht [JModerate [Profuse [RYes [INo

il 2013 (~6.68" ram 4fis-4/12)

ser Ved

survey site

nolrtrons ( /aca//; eroded banksl 9

3 anid & have changed relative 4 past surveys

ravel bar expansion, and fm’ elongrﬁ‘m)oésewd



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) {does not necessarilv add up to 100%)
% Composition in % Composition in
Substrate Tvbe Diameter Samplina Reach Substrate Tvpe Characteristic Samplina Area

Bedrock - Detritus Sticks, wood, coarse
Boulder >256mm (10M 5 plant materials (CPOM) =3
Cobble 64-256mm (2.5" - 107 24 Muck-Mud Black, very fine organic &
Gravel 2-64mm (0.1" - 2.5 25
Sand 0.06 — 2mm {arittv} 20 Marl Grey, shell fragments
Silt 0.004 -0.06 mm < —

Clay <0.004mm (slick) —



Wl‘d‘ﬂ\
6.0 H
depth
0.25 ft

whrdth
0. 2#H
depth
0.15 #

y‘/l‘oH'L\
bL.5 ¢
o(ef‘ﬂ\
0.8

Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and-Rollins (2007; Table 34.1)
Trns = transect number; Macro = macroalgae; Micro = microalgae;
Sz = check column to indicate substratum <2 cm: #Dots = grid points counted on viewing bucket'.

AT
Stream: ﬂ";z:"*f‘ s+.’ Date: 5-8-)3 Sampler: Q,grg@y Recorder: D. Schleq

Point Trns Moss Macro Micro Sz  #Dots' Point Trns Moss Macro Micro Sz  #Dots'
1 y % % 3 4 [
2 5 79 27 | 7 7
3 5 zz 28 V13
4 5 27 29 v 1
5 5 38 30 VYV v 23
6 H 20 31 4 2 29
7 L,l 25 32 v, e
8 4 A 33 2 26
o Y b 34 4 37
10V 3 9 35 2 39
11 2 3 2% 36 H 29
12 4 q 8 H I
13 5 20 5 3]
14 5 4l s J 9
15 Y 20 40 Y Y 72
16 2 b 41 oy v b
17 3 13 42 ] 26
18 v, 29 43 Y 29
19 7 7| 44 Z 26
20 v Y el 45 3 16
21 3 2" It 46 v 22
22 | 2 [ 47 7 /l
23 b 15 48 Y /1
24 Vv 9 49 v
25 v 7 50 2. 7

Total Algae Sample Volume = ~NA Surface Area Sam =

Identification Subsample Volume = ~A Substrata Sampled: nt

Chlorophyll Subsample Volume = W~VA (circle) It/other

AFDM Subsample Volume = VA ' Added number of poi  that occur over

microalgae using viewing bucket with 50-dot grid

width
47 ¢

5 #

width
4.5 F
Aepth
0.7 #



@ Unnamed Trib at 247 Strect

Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3 4
Cover 0% <5% 5%1t025%  25% to 50% >50%
Microalgae Thickness Class’

Class 0 1 2 2* 3 4 5
Thickness 0 mm <0.5 mm 05to1mm 05to1mm 1to5mm 5t020mm  >20 mm
Characteristics rough slimy; visible  naturally L

evidence of  occurring heterotrophic biofilm

biofilm absent microalgae

Microalgae Cover Class?

Class 0 1 2 3 4 5
Cover 0% <5% 5% to 25% 25% to 50% 50%t0o 75%  75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
% Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Microalgae
Moss Macroalagae :
Rank Thickness
No RankxNo No RankxNo No Rank x No
1 0 o o o | =
2 0 o o e 7 1x7= 14
2* (heterotrophic biofilm)’ /| z~lz 2
3 0 o o o 7 3x7= 2|
4 o o o ° }7 4Yx172= 4§
5 7 g x7= 35
NA 10 10 yZ)
(No > 0)+ (50— NA) o 7 /.00
Sum + (50 — NA) Z o fdl- 3.53
(Count 2* 3, 4, or §) .90
+ (50~ NA) 8
(Sum If 2%, 3, 4, or 5) 126 _
+ (50 — NA) 7 305

(Sum #Dots) -+ 2500

Microalgae
Cover®
No Rank xNo
o o]
// zrnz= 27
/5 3x/5:= 45
19 4219= 74
5 35'§= 25
1’3 4
=" 3.3
1138
ﬁ; 0,‘/&

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME Unnam ed Tl below TRD LOCATION Downs?7eam Thrnapple River Pr:

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVERBASN T hornagple Eiver

SIORETH AULD 0405007040502 AGENCY  L/mno Teel,

INVESTIGATORS  Douq Bradley  Decek Schlea [/ (. Tecl,

FORM COMPLETED BY REASON FOR SURVEY
D. Schlea GFIA BioFilm

E i nation //\/PDES
Reguire men?

WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[0  storm(heavyrain) [ ] Yes X No
[0  Rain(steadyrain) []
] Showers (intermittent)  [] Air Temperature 24 °C
% [ % cloud cover K %
X Clear/sunny KX Other

SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)

ﬂkg /e MOOc/ Df‘.

Flow
we 4 N
u
. ®
4
3
S
Y
g ]
N . Dsr
{ / y
t f 12" broken pipe
STREAM .
CHARACTERIZATION  Stream Subsystem Stream Type
B4 Perennial | [ Intermittent | [] Tidal [] Coldwater ~ [¥] Warmwater
Stream Origin CatchmentArea ™ 7. / km?
[] Glacial [] Spring-fed

[] Non-glacial montane P Mixture of origins
[[] Swamp and beg ] Other



@

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
2/3EPA 1999 orm1

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES
Forest [ Commercial ] No evidence X Some potential sources
Field/Pasture [ Industrial [ Obvious sources
[} Agricultural [J Other
X] Residential Local Watershed Erosion
[ None [ Moderate  [X] Heavy
RIPARIAN VEGETATION Indicate the dominant type and record the dominant species present
(18 meter buffer) B Trees Shrubs (] Grasses [J Herbaceous
Dominant species present
INSTREAM FEATURES Estimated Reach Length 350 m Canopy Cover

[ Partly open [ Partly shaded DB Shaded
Estimated Stream Width 3.7

High Water Mark
Sampling Reach Area 0
Proportion of Reach Represented by Stream
Area in km? (m2x1000) Morphology Types
ORifle___/O % [ORun &O %
Estimated Stream Depth O | 7 Clrodl 20 %
Surface Velocity 0.1% m/sec Channelized B Yes [INo
(at thalwaq) Dam Present [ Yes Kl No
LARGEWOODYDEBRIS LWD__ 230 ¥ preces
Densitvof LWD - S
AQUATIC VEGETATION Indicate the dominant type and record the dominant species present
[J Rooted emergent [J Rooted submergent [ Rooted floating [ Free floating
[ Floating algae Bd Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 5 %
WATER QUALITY Temperature 12. L °C Water Odors
ué /‘ B4 Normal/None Sewage
Specific Conductance AREZ " [ Petroleum Chemical
[ Fishy Other
Dissolved Oxygen 5. B "2 / L
Water Surface Oils
pH 7. [J Slick [JSheen [ Gloss [ Flecks

None [ Other
Turbidity | .7~ NTU X
Turbidity (if not measured)

WQ Instrument Used Y ST 9720 CClear [ Siightytubid [ Turbid
[] Opaque [ Stained [ Other
SEDIMENT SUBSTRATE  Odors Deposits
Normal [dSewage [ Petroleum Osludge [J Sawdust [1Paperfiber [XJ Sand
Chemica  [] Anaerobic None [ Relict Shells [ Other

Other
Looking at stones which are not deeply embedded, are

Oils the undersides black in color?
B Absent [ Sliaht [TIModerate [JProfuse P Yes [No

Nofes:

- significant Flood event occurred in "7'\‘/"4/0’"/ 203 (~5.5" rain 4{IS- 4//9)

~gvidence of actve channel conditions /ncw/y fallen trees bed material mowmemj
Sand dg/osr‘f/ln) and channe/ Shaf¢ /Hoo(v‘Pic«‘fOn;) observed

— BivFilm present Hvou&%m‘ Survey sife

— Channel conditions at fransects | ard 3 have Cl'“'lje/ relective o 'aas'f' Surveys
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS

Substrate Tvpe
Bedrock
Boulder
Cobble
Gravel
Sand
Silt
Clav

(should add up to 100%)
Diameter

>256mm (10%)
64-256mm (2.5° - 107
2-64mm (0.1" - 2.5
0.06 — 2mm (arittv)
0.004 - 0.06 mm
<0.004mm (slick)

% Composition in

Samblina Reach
£

g

21

P

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)
% Composition in

Substrate Tvpe Characteristic Sampling Area
Detritus Sticks, wood, coarse
plant materials (CPOM) 3 5
Muck-Mud Black, very fine organic
(FPOM) /10
Marl Grey, shell fragments



wfd‘ﬂi
/4.

alep‘l'l\
0.3¢

width
W3R
o(ep‘fl'\
0.4

widt),
7.3 H
,lep'fk
|2 A

Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)

Stream helow, TRD Date: 5-3-/3

Point Trns Moss Macro Micro

© 00 ~N O o b~ W0 N -

- =
=2 O

21
22
23
24
25

Unnamed Trip

/ 5
[
5
5
5
Vv 5
2 5
q
5
5
5
32
5
5

%

Total Algae Sample Volume =

Identification Subsample Volume =
Chlorophyll Subsample Volume =

AFDM Subsample Volume =

Sz

v’

NN

N\

v
v
v
v
4

NA
NA
NA

Sampler: D. Sraclley

#Dots'

7
Y%
Z
50
50
42
4
48
o
50
Lo
5o
H9
97
43
4b
47
47
50
19
4Z
42
17
3
44

Point Trns Moss Macro Micro

26 =z
27 |
28

29

30 \/
31 tf
32 |
33

34

35

36

37

38

39

40
41 5
42 \
43

44

45

46

47

48

49

50 \/

Surface Area Sampled =
Substrata Samp

(circle)
' Added number of

Recorder: D.Seh/lea

5

AN 0 TU g

Oy W X Gy

Sz
Vv

AN

that occur over
microalgae using viewing bucket with 50-dot grid

Trns = transect number; Macro = macroalgae; Micro = microalgae;
Sz = check column to indicate substratum <2 cm; #Dots = grid points counted on viewing bucket'.

#Dots1

42
4
37
43
H7
49
50
50

50

19

39

50
49
50

Y8

50
45
{7

47,
49
47
47
45
"4
46

width
H

0.5

width
7.7



@ Unnamed Trib  beloww TRD

Table 2. Algae and Moss Cover and Thickness Class Descriptions
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes
Class 0 1 2 3 4
Cover 0% <5% 5%1t0 25%  25% to 50% >50%
Microalgae Thickness Class'
Class 0 1 2 2* 3 4 5
Thickness 0 mm <0.5 mm 05to1mm O05to1mm 1to5mm 5to20mm  >20 mm
Characteristics rough slimy; visible  naturally

evidence of oceurring heterotrophic biofilm
biofilm absent microalgae

Microalgae Cover Class?
Class 0 1 2 3 4 5

Cover 0% <5% 5% to 256% 25% to 50% 50%to 75%  75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
% Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Microalgae Microalgae
Rank Moss Macroalagae Thickness Cover?
No RankxNo No RankxNo No Rank x No No Rank xNo
1 0 0 o 1/ 0 o 9 7
2 0 0 o 6 0 o o 7]
2* (heterotrophic biofilm)’ ) o
3 ° 0 0 0 2 3%z2= 46 ] 3*):> 32
4 0 0 ) 0 2 4yv2:- % I 4v1 = 4
5 26 £¥%= J30 48 S48 24D
NA 20 20 20
(No > 0) + (50 — NA) o (/] /. 00
: Y 7.

Sum + (50 — NA) o 0 - 4.8 2= 4,97
(Count 2*, 3, 4, or 5)
+ (50 — NA) /.00
(Sum If 2*, 3, 4, or 5) 144 _ 4 80
+ (50 — NA) 2
(Sum #Dots) + 2500 278 -0.92

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
% Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME (pnamed Tri'b belaw Tricklewsod  LOCATION Downstream Trrcklewood Df+

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN Thornapple River
STORET# AUID OHoS6070408 -02 AGENCY /L, ommeTech
INVESTIGATORS Dous) Rrudley Derek Schlea ) LimnoTech
FORM COMPLETED BY DATE §-8-/3 REASON FOR SURVEY
D.Schlea TIME /320 AM GFIA BisFiln
PM _y:z0 E)rmirnation / NPLES
Reguirement
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[0 Storm(heavyrain) [] [ Yes 1 No
[0  Rain(steadyran) []
[0 Showers (intermittent) [ ] Air Temperature 25 ¢
0% Bd % cloud cover X %
D= Clear/sunny Kl Other
SITE LOCATION MAP a map of the side and indicate the areas sampled (or attach a photograph)
Wwo @ DéT N
\
@ —_—
. @
[~
/
.—S
Qb
’ &
= \
< ®
\
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
84 Perennial | [ Intermittent | [] Tidal ] Coldwater Warmwater
Stream Origin Catchment Area ~ 9.1 km2
[ Glacial [ Spring-fed
] Non-glacial montane X4 Mixture of origins

1 Swamp and bcg [ ] Other



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
r 2/3 EPA 1999 Form 1

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES
Forest [J Commercial 3 No evidence [X] Some potential sources
Field/Pasture [J Industrial [J Obvious sources
[ Agricultural [ Other
Residential Local Watershed Erosion
1 None X Moderate  [] Heawy
RIPARIAN VEGETATION Indicate the dominant type and record the dominant species present
(18 meter buffer) B Trees B4 Shrubs [] Grasses [] Herbaceous
Dominant species present
INSTREAM FEATURES Estimated Reach Length |35~ m Canopy Cover

[3 Partly open ™ Partly shaded  [] Shaded
Estimated Stream Width 7+ O
High Water Mark
Sampling Reach Area 540
Proportion of Reach Represented by Stream
Area in km2 (m2x1000)

ORrun 92 %
Estimated Stream Depth o- /o m
Surface Velocity 1~ Channelized X Yes No
(at thalwaa) Dam Present [ Yes No
LARGE WOODY DEBRIS LWD 17 mpreces
Density of LWD 003
AQUATIC VEGETATION  Indicate the dominant type and record the dominant species present
[J Rooted emergent ] Rooted submergent [ Rooted floating [ Free floating
[] Floating algae <1 Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 5 %
WATER QUALITY Temperature 13,95 °C Water Odors
y /wS/ Normal/None [] Sewage
Specific Conductance 916 ¢m Petroleum [] Chemical
» [J Fishy O Other
Dissolved Oxygen 6.3 "2 / L
0 Water Surface Oils
pH 7.9 [Isick  [lSheen  [1Gloss [ Flecks
{3 None [ Other
Turbidity O AN7TU
Turbidity (if not measured)
WQ Instrument Used VSf 0 720, I Clear [ slightly turbid (] Turbid
] Opaque [ Stained [ Other
SEDIMENT SUBSTRATE = Odors Deposits
Normal [ Sewage [ Petroleum [JSludge [ Sawdust [ Paperfiber [X] Sand
Chemical  [] Anaerobic [ None [ Relict Shells {1 other
Other

Looking at stones which are not deeply embedded, are
Qils the undersides black in color?
BAAbsent [1Sliaht [Moderate [Profuse RYes [No

Notes:
-—5{9m‘F1‘carﬂ‘ Flood event occurred 1 mrel-Apr

~Llocalrzed evidence of active channel conditions (ncw/7 Fallen Frees, bed matzrial MW/CMJ/I‘I/"
‘sand dcpo.ir‘fz)n) and Chaunel sﬁa/ﬂﬁ ma//‘F,‘caﬁbn_s') observed

— BioFfilm present ‘fAfOu&LoMf Survey site

— Channel condrtions at tramsect 3 have chan‘j”/ relative 7o past survegs

) 2ol3 (”‘5-5” rar'n ‘///5—7//3)
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS

Substrate Tvpe
Bedrock
Boulder
Cobble
Gravel
Sand
Silt
Clay

{should add up to 100%)
Diameter

>256mm 10"

2-64mm (0.1" - 257

0.06 — 2mm (arittv)

0.004 - 0.06 mm
<0.004mm (slick)

% Composition in
Samplina Reach
s
20
25
Zs
<
1o

ORGANIC SUBSTRATE COMPONENTS
{does not necessarily add up to 100%)
% Composition in

Substrate Type Characteristic Sampling Area
Detritus Sticks, wood, coarse
plant materials (CPOM) 5
Muck-Mud Black, very fine organic
[FPOM) =3
Marl Grey, shell fragments



WI‘J#‘;
/0 €

depth
0.3 £

width
174 ¢
/@f‘ﬂ‘)
05§t

width
147 #
Aepth

0.25 ¢t

Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.

Modified from Stevenson and Rollins (2007; Table 34.1)
Trns transect number; Macro = macroalgae; Micro

Sz check column to indicate substratum <2 #Dots  rid counted on

Stream: M Date: 5-%-1% Sampler: D. Brael ley Recorder. D-Schice,
Point Trns Moss Macro Micro Sz  #Dots’ Point Trns Moss Macro Micro Sz
1 ) S 50 26 3 5
2 5 A v
3 v 47 28 I
4 & §7 29 v
5 5 50 0V 5
6 5 R v/
7 5 41 32 l 5
8 L~ 50 33 5
9 Y 2 34 IS
10\ 5 50 35 5
11 2 v 50 36 5
12 l g 50 37 v’
13 Y 50 38 5
14 S 50 39 =
15 5 % 0 W 5
16 5 % 45 5
17 v Hb 42 | 5
18 5 3% 43 5
19 | 35 44 5
20 5 b 45 S
21 2 5 Y7 46 5
2 | 5 47 4T 5
23 5 1l 48 5
24 v’ 50 49 v
25 V 5 50 50 5

Total Algae Sample Volume = Surface Area

Identification Subsample Volume = _ ~/A Substrata

Chlorophyll Subsample Volume = VA (circle)

AFDM Subsample Volume = ~A ' Added number of that occur over

#Dots’

47
97
s0
50
49
H17
47
"y
50
50
50
50
50
5o
50
0
o1
Y7
43
Hq
Y9

£0

=12

50
50

microalgae using viewing bucket with 50-dot grid

J6. 7 ft

3 H

wn‘dﬂ\

12.0

0.55 ft
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Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes
Class 0 1 2 3 4
Cover 0% <56% 5% t025%  25% to 50% >50%
Microalgae Thickness Class'
Class 0 1 2 2* 3 4 5

Thickness 0 mm <0.5 mm 05to1mm 05to1mm 1t0 5 mm 5t020 mm  >20 mm

Characteristics rough slimy; visible  naturally o
evidence of  occurring heterotrophic biofilm

biofilm absent microalgae
Microalgae Cover Class®

Class 0 1 2 3 4 5

Cover 0% <5% 5% to 25% 25% to 50% 50% to 75%  75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Rank Moss Macroalagae Mrﬁgiilg:: Mlégava;?zae
No RankxNo No RankxNo No Rank x No No RankxNo
1 o o Fo) o / Ix) =/ 1) o)
2 o o 0 o 0o o ! 2+ = 2
2* (heterotrophic bioﬂlm)1 1o o
3 o o 0 0 o o 0 o
4 o 0 o 0o o o 2 4rz= 8
5 39 6¥39= /7§ 47 547 235
NA (0 4 /0
(No>0)= (50-NA) © o /.00
Sum + (50 — NA) 0 0 %‘: 4 90 2. 4.90
Count 2*, 3,4,0r5
(+ (50 — NA) ) 0.7%
(Sum tf 2%, 3, 4, or 5) ﬁs; 4. 8%
+ (50 - NA) 4o
(Sum #Dots) + 2500 £2.0.93

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



DATE: July 26, 2013 MEMORANDUM

FROM: Doug Bradley
Derek Schlea
Chris Cieciek
PROJECT:  GRRI13
TO: Mr. Thomas R. Ecklund, P.E.

Facilities Management Director
Gerald R. Ford International Airport
CC:

SUBJECT:  Gerald R. Ford International Airport (GFIA) July 2013 Biofilm Monitoring Results

Summary

The purpose of this memo is to summarize the observations collected during the July 2013
biofilm monitoring survey in the unnamed tributary to the Thornapple River. This is the thirteenth
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 July 25, 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 36"™ 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).

LimnoTech



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)

2)

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.

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.



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 non-
nuisance 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
guantify 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 non-
visible (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 36" Street — The site is approximately 75 meters long and average channel width was
approximately 2.4 meters. Maximum stream velocity was measured at 0.09 m/sec. The site
includes a mix of natural and re-establishing riparian vegetation, and channel re-alignment from
the 36™ 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 3.1 meters. Maximum stream velocity was measured at 0.16 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 3.8 meters. Maximum stream velocity was measured at 0.10 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. Localized evidence of active channel conditions was
observed. 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
July 25, 2013



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME  (Jnnamed Trib at 3™ S7  LOCATION (Jpstream 36™H <4,

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN T hernapple River
STORET# AUTP oHpsoo70408-©2 AGENCY [/ ,vnno 7ech
INVESTIGATORS  Dotg) Erndfley, Derele Schlea ) LymieTe.l
FORM COMPLETED BY DATE 7-25-/3 REASON FOR SURVEY
D. Schlea TME_7:45 AM  GFIA B>Ffilm
PM )0 Y5 E//‘/n/‘nn'f/Zh /A/PDE.S'
Eeya/‘re ment
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[l  Storm(heavyrain) [ ] Yes [(INo 0.90" o 7-2/-13
Rain (steady rain)  []
Showers (intermittent) [] Air Temperature 20 <¢
% % cloud cover X %
Clear/sunny X Other

SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)

IN

=
@\ @
ust &)
we 7 o
1 ¢ ‘ 123
@ 5 piFe Flow \
/

STREAM
CHARACTERIZATION  Stream Subsystem Stream Type

X Perennial | [ Intermittent | [] Tidal [ Coldwater ~ [X] Warmwater

Stream Origin Catchment Area ~7.] km2

[] Glacial [] Spring-fed

[C] Non-glacial montane K Mixture of origins
(] Swamp and beg ] Other



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
2/3 EPA1999 orm1

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES
B Forest [ Commercial ] No evidence [] Some potential sources
] Field/Pasture [ Industrial Obvious sources
[ Agricultural Other Roe
[ Residential Local Watershed Erosion
[ None B Moderate [ Heavy
RIPARIAN VEGETATION  Indicate the dominant type and record the dominant species present
(18 meter buffer) [ Trees B4l Shrubs [X] Grasses [ Herbaceous
Dominant species present
INSTREAM FEATURES Estimated Reach Length 75 m Canopy Cover
B4 Partly open [ Partly shaded ~ [J Shaded
Estimated Stream Width 2.4 m
High Water Mark
Sampling Reach Area |30 m?
Proportion of Reach Represented by Stream
Area in km? (m2x1000) m2 Morphology Types
[CIRrifle 30 % [CRun_LhD %
Estimated Stream Depth 0.16 m [dPool__ /0 %
Surface Velocity 0.09 m/sec Channelized X Yes O No
(at thalwag) Dam Present [ Yes B4 No
LARGE WOODY DEBRIS LWD preces
Densitvof LWD 0.06 7 m2kmIWDireach ared
AQUATIC VEGETATION  Indicate the dominant type and record the dominant species present
] Rooted emergent [J Rooted submergent [ Rooted floating [ Free floating
[J Floating algae X Attached algae
Dominant species present
Portion of the reach with aquatic vegetation o)
WATER QUALITY Temperature 3 °C Water Odors
/‘5/ Bd Normal/None Sewage
Specific Conductance 74 cm H Petroleum Chemica
m Fishy Other
Dissolved Oxygen 6 3% j//-
Water Surface Oils
pH 772 % Slick E Sheen [ Gloss [ Flecks
None Other
Turbidity 7.6 N7Y
Turbidity (if not measured)
WQ Instrument Used 6970 YSI ] Clear [] Slightly turbid Turbid
[J Opaque [ Stained Other
SEDIMENT SUBSTRATE  Odors Deposits
[J Normal [JSewage [} Petroleum [dSludge [JSawdust [ Paperfiber [ Sand
[ chemical  [[1 Anaerobic None [ Relict Shells ] Other
[ Other
Looking at stones which are not deeply embedded, are
QOils the undersides black in color?
Absent [Sliaht [Moderate [JProfuse BXIYes [No
Metes:

— Apparent movement In 9 ’
with decrese tn embeddedness camlﬂal‘t/ o previons
] M(Jsheam of H4rangect 3

samp les

ravel bed matzrial noted between transects Z avd 3 avd ot transect S)

obse rved with +these riFFle Sf‘jm!nﬁ

¢ confrnued * /enj-ﬂqey\ Adownstrean

streamn of fransect 3

Vejc-{’a-hzn noted between transects 4 and &

+ above (700, o trarseet 5

= Continued mOfPLOI?jl\CaI clr\amjts "
5{‘&\/0'

oted at transeet & with the devclﬂ‘amcn‘f’ ofF a central
bar avd adjyacent (Jaolj with Frae sediment de()osi‘h‘ov)
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
% Composition in % Composition in
Substrate Tvpe Diameter Sampling Reach Substrate Tvpe Characteristic Sampling Area

Bedrock - Detritus Sticks, wood, coarse
Boulder >256mm (10" /10 plant materials (CPOM) 5
Cobble -1 25 Muck-Mud Black, very fine organic
Gravel 1 25 (FPOM) 3
Sand 0.06 — 2mm (aritty) 15 Marl Grey, shell fragments
Silt -0.06 mm =

Clay <0.004mm slick -
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)
Trns — transect number; Macro macroalgae;
Sz = check column to indicate substratum <2 cm #Dots  rid ts counted

amed Tl
Stream: ‘14"32’5% St.  Date: 7-25-1%  Sampler: D.Bradle,  Recorder: D, Schlea

Point Trns Moss Macro Micro Sz #Dots’' Point Trns Moss Macro Micro Sz #Dots'
1 / / 7 26 2 Z =z 2
2 / 5 27 I 7z 2 /6
3 72 3 28 - - = 7
4 2 ! \'Z 29 2z 2 7
5 z 2 v 30\ O
6 J 7 31 L{ g - / Jd*h,
7 | )5 32 [ ] [0 54 §
8 [ 77 33 7 'Y
9 | !/ 34 e I )Y o4 €
10 / )4 35 ))
" A f 7 36 7 J 7
12 | 13 37 7 9
13 | 7 38 2 2 g
14 | I 39 H - 2
15 ! 9 40 4 7 17
16 | /3 41 O i
17 | g 42 v o 5.0 ¢+
18 | 7 43 2 detty
19 - - qo 4 0 o3
20 ¥ 13 45 v O
21 2 v b 46 J s
22 | v b 47 J o
23 7 9 48 ) 0
24 | % 49 | I~
25 N - _ — - 50 | 2
Total Algae Sample Volume = Surface Area Sampled 29.2 F2
Identification Subsample Volume = #A Substrata Sam
Chlorophyll Subsample Volume = #A (circle) er
AFDM Subsample Volume = NVA ' Added number of po  that occur over

microalgae using viewing bucket with 50-dot grid
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Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Class 0
Cover 0%
Class 0
Thickness 0 mm

Characteristics rough

Class 0

Cover 0%

Moss and Macroalgae Cover Classes
1 2 3 4
<5% 5%1t025%  25% to 50% >50%
Microalgae Thickness Class’
1 2 2* 3 4 5
<0.5 mm 0.5totmm 05to1 mm 1to 5 mm 5t020 mm  >20 mm

slimy; visible naturally
evidence of occurring
biofilm absent microalgae

heterotrophic biofilm

Microalgae Cover Class®
1 2 3 4 5

<6% 5% to 25% 25% to 50% 50% to 75% 75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
? Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Rank

1
2

2* (heterotrophic biofilm)"
3

4

5

NA

(No > 0)+ (50— NA)

Sum + (50 — NA)
(Count 2%, 3, 4, or 5)
+ (50 — NA)

(Sum If 2*, 3, 4, or §)
+ (50 — NA)

(Sum #Dots) + 2500

No

~0

o

Microalgae Microalgae
Moss Macroalagae Thickness Cover’
Rank xNo No RankxNo No Rank x No No RankxNo
o o 27 1v27=27 L ez -2
0 ¥ 2x% =l 7 2x1= /% 23 2x33%:bb
o O
) 2 zx1 - 6 o e S S |
o T HYxz - 3 o) & o) o
c o c o
7 7
0.27 0. 8%
5 9z
O %30,73 %: /. /o -5—0:- /. 2Y

Extent of heterotrophic biofilm— o

Magnitude of heterotrophic biofilm— o

375
. . 2~ ) \S—
Density of all microalgae—> — 0./

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME  (/nnamed Tr'b pelow TRD LOCATION Dorvn stream Thornogole River pr

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN  7hormapple £iver
STORET# AUID 04050070408 ~OZ AGENCY /v s Tech
INVESTIGATORS  Dougy Lrad ey, perele Sehlea [/ Limmo 72 ok
FORM COMPLETED BY DATE 7-25-/3 REASON FOR SURVEY
D. Schlea TIME _//2)5 AM GFIA Br>Film
PM Elrwmination | NPDES
- 125
Regurrern en?
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[l  Storm(heavyrain)  [] B4 Yes [INo  0.90" on 7-2/43
[0  Rain(steadyrain) [
]  Showers (intermittent)  [] Air Temperature 2Z °C
% X % cloud cover X %
X Clear/sunny X Other

SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)

%nj/&waoa’ P

':b:/cz 4 N

st @
-~
N
¥
N @ @ T
NS | Vo
X \ @ ®
< /
5 Y
“|2l‘¢bm\cen plee
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
X1 Perennial | [J Intermittent | [] Tidal [J Coldwater Bl Warmwater
Stream Origin CatchmentArea ~ 7./ km?
[ Glagial [ Spring-fed
] Non-glacial montane Mixture of origins

(] swamp and bcg [ Other
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
rc 2/3 EPA 1999 Form 1

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES
Forest [T Commercial 1 No evidence [ Some potential sources
Field/Pasture 7 Industrial [ Obvious sources
] Agricultural [ other
E Residential Local Watershed Erosion
1 None [1Moderate X Heawv
RIPARIAN VEGETATION Indicate the dominant type and record the dominant species present
(18 meter buffer) [ Trees 4 Shrubs [] Grasses [1 Herbaceous
Dominant species present
INSTREAM FEATURES Estimated Reach Length 250 m Canopy Cover

Estimated Stream Width 3.) (] Partly open [JPartlyshaded  [X] Shaded
stimated Stream Wi .

High Water Mark
Sampling Reach Area /085 m?
Proportion of Reach Represented by Stream
Area in km? {m?x1000) m2 Morphology Types
ORiffle__ /0 % [CORn_72 %
Estimated Stream Depth 9./6 [ Pool 7N o
Surface Velocity 0.20 m/sec Channelized Dd Yes I No
(at thalwaa) Dam Present [1Yes B No
LARGEWOODYDEBRIS LWD__ 207  p# preces

Densitvof LWD ©-/7/ mkmZ(CWD/reach areal)
AQUATIC VEGETATION Indicate the dominant type and record the dominant species present

[] Rooted emergent [] Rooted submergent [ Rooted floating [ Free floating
[ Floating algae [ Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 7 %
WATER QUALITY Temperature /4.4 € °C Water Odors
PE /, <] Normal/None [J Sewage
Specific Conductance €S & am [] Petroleum ] Chemical
- [ Fishy [J Other
Dissolved Oxygen 5 69 2/ L -~

Water Surface Oils
pH 7. (oA [ Slick [JSheen [ Gloss [ Flecks
[HNone [ Other
Turbidity 27 v
Turbidity (if not measured)

WQ Instrument Used  YSI (TZ20 CClear [ Slightlytubid [ Turbid
[J Opaque  [] Stained [ Other
SEDIMENT SUBSTRATE  Odors Deposits
] Normal [] Sewage Petroleum [Jsludge [ Sawdust [JPaperfier [ Sand
[1 Chemical  [] Anaerobic None [ Relict Shells ] Other

[ Other

Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
Kl Absent [Slight [ Moderate []Profuse [lYes [INo

Notes ;

— Active channel conditions noted Hv/a(ghwﬂ" site

— Dominant deposition material ﬂ\mujlwu-f' reach was very fine sand

— Apparent channel 1c"”"1‘9 (“j‘j“‘d'\:ﬁ) with sand at franseet | and Parﬁzn; of fransect 3
— Several schools oF minnows observed upstream of franseetls L and 9
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
% Composition in % Composition in
Substrate Tvpe Diameter Samplina Reach Substrate Tvpe Characteristic Sampling Area

Bedrock Detritus Sticks, wood, coarse
Boulder >256mm (1( plant materials (CPOM) /5
Cobble — Muck-Mud Black, very fine organic 10
Gravel 2-64mm (0.1" - 2.5 10
Sand 0.06 — 2mm arittv) %S Marl Grey, shell fragments
Silt 0.004 - 0.06 mm =9 e

Clav <0.004mm (slick)
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)
Trns transect number; Macro = macroalgae; Micro = microalgae;

Sz check column to ndicate substratum <2 cm #Dots = nts counted on viewi  bucket

Stream: ({q",nf ::e,d—rj;':'; Date: 7-25-/73 Sampler: Recorder: D.Schleq
Point Trns Moss Macro Micro Sz  #Dots' Point Trs Moss Macro Micro Sz #Dots’
1 / v o 26 3 A
2 - - - 0 27 | | 0
3 Vv’ o 28 v Y2
4 ) 29 v o
5 _ - 0 30 0
6 2 31 4 o0 width
7 v 0 32 | A A R
8 v Y 33 - — — 7 depth
9 V0 34 - — A 0.6
10 Vvooo- - - 0 35 | A
11 2 7 36 | 9
12 / U 37 \ 3
13 ~ T 38 z 5
14 - - - vd 39 l 4
15 ~ - ) 40 Vv vz
16 = - - A 41 z -~ - 2 widt,
17 - - 2 wa 42 | 3 £+
18 - 0 43 I & pHo
19 z 2 44 - - - 2 s
20 v v 0 45 | g
21 2 v D 46 | 2
22 ) 0 47 v 0
23 v 0 48 - - — 3
24 — - - 0 49 v oo
25 Vi - ~ — 0 50 \V, v’

Total Algae Sample Volume = Surface Area Sa = So,! ~+*

Identification Subsample Volume = WA Substrata Sampled plant

Chlorophyll Subsample Volume = A/ (circle) er

AFDM Subsample Volume = ' Added number of that occur over

microalgae using viewing bucket with 50-dot grid
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Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Class 0]
Cover 0%
Class 0
Thickness 0 mm

Characteristics rough

Class 0

Cover 0%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
* Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Moss and Macroalgae Cover Classes
1 2 3 4
<5% 5% 1t025%  25% to 50% >50%
Microalgae Thickness Class’
1 2 2" 3 4 5
<0.5 mm 0.5to1mm 0.5to1mm 1to5mm 5t020mm  >20 mm

slimy; visible naturally
evidence of occeurring
biofilm absent microalgae

heterotrophic biofilm

Microalgae Cover Class®
1 2 3 4 5

<5% 5% to 25% 25% to 50% 50% to 75% 75% to 100%

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Rank

2
2* (heterotrophic biofilm)’
3

5
NA

(No > 0) = (50 — NA)

Sum + (50 — NA)
(Count 2%, 3, 4, or 5)
+ (50 = NA)

(Sum If 2*, 3, 4, or 5)
+ (50— NA)

(Sum #Dots) + 2500

No

Moss Macroalagae Mrﬁgiilg:: Miérgva;?zae
Rank xNo  No Rank x No  No Rank x No No RankxNo
O 6 o f2 N ¥ie st 9 x99 -9
Ie) | 247 = Z 72 i Y 26 1025 - Yo
& bl
o o o o o o
re) 1] e o 1) e
o C o
/7 /7
0.03 0.45
0 Z: 006 ,’;‘—,: 0.52 1-09%
Extent of heterotrophic biofim— O
Magnitude of heterotrophic biofilm— o

Density of all microalgae— %—%5 = 5,08

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
? Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME | Jnpamed Trib helow Tricklewsod ~— LOCATION by ynctream Trrcklevvood  Diive

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN 7720 napple Ryver
STORET# 4 (/1D o/o5007 040807 AGENCY [ jmpoTech
INVESTIGATORS  poug Bradley , Derek Schlea / }inmoTech
FORM COMPLETED BY DATE 7-25-13 REASON FOR SURVEY
D. Schlea TIME 12:45 AM GFIA Brafibmn
PM —j2:20 Eljpivation ) N PDES
Regurrement
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[C]  Storm (heavy rain) Yes CINo  0.90" o 72173
[0  Rain (steady rain)
[0  Showers (intermittent) Air Temperature 2> °C
Yo B % cloud cover %
i Clear/sunny Other

SITE LOCATION MAP  Draw a map of the side and indicate the areas sampled (or attach a photograph)

D! © .
bvd"’) \ pe 4 N
Ae*)
@ —
®
@
© \
|
AN
$ 0w
ust
STREAM
CHARACTERIZATION  Stream Subsystem Stream Type
X Perennial | [ Intermittent | [ Tidal | [OColdwater  [d'War water
Stream Origin Catchment Area ~ g, km2
[] Glacial Spring-fed
[] Non-glacial montane Mixture of origins

] Swamp and bcg Other
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

WATERSHED
FEATURES

RIPARIAN VEGETATION
(18 meter buffer)

INSTREAM FEATURES

LARGE WOODY DEBRIS

AQUATIC VEGETATION

WATER QUALITY

SEDIMENT SUBSTRATE

Notes:

213 EPA 1999 orm1

Predominant Surrounding Landuse Local Watershed NPS Pollution

X Forest [J Commercial No evidence B4 Some potential sources
[ Field/Pasture Industrial Obvious sources
Agricultural Other
Residential Local Watershed Erosion
[J None Dd Moderate  [] Heavy
Indicate the dominant type and record the dominant species present
B Trees Shrubs [l Grasses [J Herbaceous
Dominant species present
Estimated Reach Length 125 m Canopy Cover
[1 Partly open &I Partly shaded [ Shaded
Estimated Stream Width 2.9
High Water Mark
Sampling Reach Area 5/)3 m2
Proportion of Reach Represented by Stream
Area in km? (m2x1000) m?2 Morphology Types
[JRiffle 2o % Run &0 %
Estimated Stream Depth 0./0 O Poal__ 0 %
Surface Velocity 0.-/S  misec Channelized X Yes [CINo
(at thalwaq) Dam Present 3 Yes DXd'No
LWD P(‘Ccﬂﬁ
Densityof LWD  #.027  m3kme({WDireach areal>
Indicate the dominant type and record the dominant species present
[ Rooted emergent [ Rooted submergent [J Rooted floating [ Free floating
[ Floating algae X Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 3 %
Temperature 4.0 % °C Water Odors
s F] Normal/None [] Sewage
Specific Conductance 11 7 F /‘"’ [] Petroleum [] Chemical
[ Fishy [ Other
m
Dissolved Oxygen b.70 2 / L
Water Surface Oils
ph 7.79 E Slick E Sheen  [Gloss [ Flecks
] None Other
Turbidity 2-Z MTU
Turbidity (if not measured)
WQ Instrument Used Y$T 6920 Clear [ Slightlytubid [ Turbid
Opaque [ Stained [ Other
Odors Deposits
[J Normal Sewage [J Petroleum [JSludge [ Sawdust [] Paper fiber Sand
(] Chemical Anaerobic  B<] None [ Relict Shells (] Other
[ other

Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
Bl Absent [JSlight [ Moderate [] Profuse Yes [No

— Sohools of minnows observed in decper (un sectrvns ‘fhfoo:j"wf reach

— Apparent incredase M Sand deposifion between tronseet 2 and 3 Since r“"'\ws (Mo)’g)

sw‘vey
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) {does not necessarily add up to 100%)
% Composition in % Composition in
Substrate Tvpe Diameter Sampling Reach Substrate Tvpe Characteristic Samplina Area

Bedrock - Detritus Sticks, wood, coarse
Boulder >256mm (10%) < materials S
Cobble 64-256mm (2.5" - 10%) 10 Muck-Mud Black, very fine organic z
Gravel 2-64mm (0.1° — 2.5" {0 (FPOM)
Sand 0.06 - 2mm (arittv) 25 Marl Grey, shell fragments
Silt 0.004 - 0.06 mm = .

Clav <0.004mm (slick) 25
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)
Trns = transect number; Macro = macroalgae; Micro = microalgae;
Sz = check column to indicate substratum <2 cm; #Dots = arid points counted on viewina bucket'.

Stream:uef&mzikz:i/ Date 7-25-/3  Sampler. .13 Jew Recorder: . Schlea
Point Trns Moss Macro Micro Sz #Dots' Point Tms Moss Macro Micro Sz  #Dots’
1 [ - - — Y 26 B4 | 4
2 - - 3 27 | - 12
3 2 4 28 v o2
4 v Y 29 T 2 14
5 F I b
6 7 31 Y - - — 4 width
7 1 32 = - o K35
8 y 33 / o depth
9 7 | b 34 / L4 &t
10 VY 2 2 0 35 A
11 9 _ — 9 36 2 o
12 [ - - - b 37 el
13 | g 38 / 2
14 v 7 39 / o
15 l 7 40 4 - 0
16 2 4 “n = T 1 7 width
17 — — Y 42 [ 7 6 1.3 £
18 7 7 43 \ I etk
19 3 g3 27 44 2 7 £t
20 \!/ - — 7 45 A 2
21 % l 9 46 — _ 2
22 | / b 47 - =~ Y
23 / I 48 \ 2
24 1 b 49 \ O
25 \ 2 9 s0 | 0
Total Algae Sample Volume = S
Identification Subsample Volume = /A4 S
Chlorophyll Subsample Volume = WA (circle) @Gangsilt/other
AFDM Subsample Volume = 1A ' Added number of points that occur over

microalgae using viewing bucket with 50-dot grid
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Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes
Class 0 1 2 3 4
Cover 0% <5% 5% to 25%  25% to 50% >50%
Microalgae Thickness Class'
Class 0 1 2 2* 3 4 5
Thickness 0 mm <0.5 mm 0.5to1mm 05to1mm 1toS5mm 5t020mm  >20 mm

Characteristics rough slimy; visible  naturally o
evidence of oceurring heterotrophic biofilm

biofilm absent microalgae

Microalgae Cover Class?
Class 0 1 2 3 4 5

Cover 0% <5% 5% to 256% 25% to 50% 50% to 75% 75% to 100%

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
% Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover
Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Microalgae Microalgae
Rank Moss Macroalagae Thickness Cover’

No Rank xNo No Rank x No No Rank x No No Rank x No

0 0 4 124 _ ¢ 70 taga ven 3 I%B T
2 bel o S X5 = 4p I gt _o2d 35 1vLE 90
2* (heterotrophic bioﬁlm)1 o £
3 o e / 3/1 -3 o © oo v =2
[ Ve 0 o & > o o
5 o = (o] &
NA 5 =3 s
(No>0)+ (50—-NA) 2 0.21L 0.7l
Sum + (50 — NA) o %=0/3‘5 ,-:%: 0.9% -ng_ .70
(Count 2%, 3,4, or ) Extent of heterotrophic bioflm— 0
+ (50 — NA)
(Sum if 27, 3,4, or 5) Magnitude of heterotrophic biofilm— o
+ (50 = NA)
(Sum #Dots) + 2500 Density of all microalgae—» %Z{Do = 0.1

Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
* Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid
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