Appendix 5:
Water Quality Research



Road/Stream Crossing Surveys

The condition of water quality in the Flint River South Branch watershed would best be
determined through data collection based on quantifiable metrics such as pH, Chemical
Oxygen Demand (COD), Dissolved Oxygen (DO), Nitrogen, Phosphorous, etc. at a large
number of discrete sampling points throughout the watershed. Also, this data would be
collected at regular intervals throughout a season in order to develop a complete profile
of water quality indices that would show any alterations with changing climatic
conditions and land uses in the watershed and act as a baseline for further monitoring.
Such a program is prohibitively time consuming, however, and the automated monitoring
equipment needed to minimize time commitments is prohibitively expensive. Even
macroinvertebrate (MIV) monitoring would require a considerable time commitment if
done over a large area multiple times during the year and would still require extensive
staff training. These problems of cost and time indicate the need for another strategy for
collecting water quality data for the South Branch that provides a reliable snapshot of
current conditions but still be robust enough to meet a state acceptable standard. Based
on experience from past WMP work, it was decided to use the Michigan Department of
Environmental Quality’s (DEQ) Stream Crossing Watershed Survey Procedure for data
collection in the South Branch. This procedure is described by the DEQ as “a quick
screening tool to identify issues and the need for more in depth investigations” and
provides qualitative instead of quantitative data. The watershed survey procedure
consists of a two page data sheet that is completed by visual observations at road/stream
crossings in the watershed. The form can be filled out in 15 minutes or less, making it
easy to conduct 10 or 12 in a day instead of one or two MIV surveys in the same time
period.

Crossings in the South Branch were identified using ESRI’s Arcinfo GIS software. The
stream and road layer from the Michigan Geographic Data Library were intersected to
identify all potential crossing points for a total of 124. The points were numbered starting
at the pour point of the watershed and sequentially numbered toward the headwaters.
Since the sub-watersheds had not yet been developed, the standard alpha-numeric system
recommended by the DEQ to indicate sub-watersheds was not used. The site survey
order was based on travel logistics for the sake of time efficiency. Stream crossing
surveying was conducted in July 2006, and completed in August 2007 with a total of 64
sites monitored. The DEQ recommends a survey completion rate of 30 percent for a
watershed. A 41 percent survey rate was achieved in 2006, but CAER staff decided to
survey more sites in 2007 in order to provide consistency across the watershed and gather
additional data for some of the sub-watersheds. 64 road/stream crossings were monitored
by the end of August for a final coverage rate of 52 percent (see figure A5.1 for
road/stream crossings and completed crossings).



Figure 1

South Branch Road/Stream Crossings
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The nutrient Phosphorous is a limiting element to growth in aquatic ecosystems causing
nuisance weed growth when even small amounts are added to a river or pond. Although it
occurs naturally it is often added by humans through fertilizers, manure, and soil erosion.
Floating and filamentous algae in a river indicate nutrient pollution of the water since
algae quickly uses added phosphorous. Floating and filamentous algae were found at
only 16 and 17 percent of the surveyed crossings (see table 1). Floating algae were
abundant on both sides of two crossings and abundant on one side of three others.
Filamentous algae were only abundant on both sides of one crossing and abundant on one
side of two others. An oil sheen on the water indicates petroleum pollution which may
have its source in oil dumped down storm drains, road runoff, or runoff from homes or
businesses. Fortunately, oil sheens were found at only three percent of crossings (table 1)
and were abundant only at one crossing on one side. Turbidity reduces light infiltration
into a stream and buries spawning areas and MIV habitat. It can by any type of
suspended particle, but it is most often made up of soil that has eroded from a
construction site or other non-vegetated surface. Turbidity was observed at only three
percent of surveyed crossings (table 1) and was abundant only at one side of one
crossing. Trash in ariver and along its banks often has its source in storm sewer runoff
as well as casual littering. Trash was observed at eight percent of crossings (table 1) but
did not approach the quantities observed in more developed parts of the Flint River
Watershed such as the City of Flint

Table 1
Water Quality Indicator  # of Sites % of Sites
Floating Algae 10 16
Filamentous Algae 11 17
Oil Sheen 2 3
Turbidity 2 3
Trash 5 8

Low levels of bank erosion can be found at 25 percent of upstream and 23 percent of
downstream monitored crossings with little medium and no high erosion (table 2). What
little light erosion was observed appears to be mostly due to sparsely vegetated stream
banks and the grade from road to stream.

Table 2
Bank Erosion
Upstream Downstream
Erosion # of Site # of Site
Extent Sites % Sites %
Not Recorded 8 13 6 9
0 39 61 41 64
L 16 25 15 23
M 1 2 2 3
H 0 0 0 0




Table 3 shows the crossing survey list of potential pollution sources and the scores for
those sources that were observed in the watershed. Scores were recorded for 12 of the 26
potential sources, but three of them stand out. 17 percent of surveyed sites showed
potential problems with urban non-point-source pollution, largely due to the proximity of
residential lawns. Most of these sites were in the developed parts of the watershed and in
currently developing areas like the M24 corridor. 19 percent of the sites show potential
problems with crop related pollution sources. Specific problems involved farming up to
the edge of the stream, often without a buffer strip present. In some cases, the
topography, soil color, and wet spots in nearby farm fields indicated that a branch of the
stream or an adjacent wetland had been plowed under but that the land still drained to the
stream carrying pollutants with it. The potential pollution source that was most widely
recorded was road runoff at 47 percent of surveyed sites. Site problems were due to
grading that allowed sediment from unpaved roads to wash into the river. Moderate cases
involved some type of rill erosion starting to form a gully in the side of the road but with
a sufficient buffer of vegetation for sediment capture. The worst cases had small channels
directing runoff to the river without benefit of a buffer.

Table 3
Potential Pollution Sources # of sites % of Sites
Crop Related Sources 19
Grazing Related Sources 8
Intensive Animal Feeding Operations
Highway/Road/Bridge Maintenance and Runoff
Channelization
Dredging
Riparian Vegetation Removal
Bank and Shoreline Erosion/Modification/Destruction
Flow Regulation/Modification
Upstream Impoundment
Construction: Highway/Road/Bridge/Culvert
Construction: Land Development
Urban Runoff (Residential/Urban NPS)

Land Disposal

On-Site Wastewater Systems
Silviculture (Forestry NPS)

Resource Extraction (Mining NPS)
Recreation/Tourism Activities (General)
Golf Courses

Marinas/Recr. Boating (water releases)
Marinas/Recr. Boating (bank or shoreline erosion)
Debris in Water

Industrial Point Source

Municipal Point Source

Natural Sources

Source(s) Unknown
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Pollutants affect the quality of the water in the in a river and can determine the presence
of aquatic life (amphibians are very sensitive to chemical pollution, and a phosphorous
induced algae bloom can use up the available oxygen in the water). The kind of in-
stream and streamside habitat also determines stream quality and the types of organisms
that can live there. The rivers in the headwater sub-watersheds are largely natural but 69
percent of the surveys were at crossings where the river is designated as a drain (table 4).
Dredging of these drains removes streamside vegetation that shades the water and keeps
it cool, increases erosion and sedimentation by increasing water velocity, and removes
the structure that fish and other organisms need to hid and find food in. Not all of the
rivers designated as drains have been channelized; Pine Creek is almost all designated
drain, but the headwaters south of 1-69 have not yet been altered. Table four also shows
that 63-64 percent of the channels are in a natural state and 11-13 percent of them are
recovering from disturbance. Even the more recently channelized crossings categorized
as maintained have started showing signs of recovery by developing some sinuosity in
their new beds.

Table 4
River Status # of Sites % of Sites
Designated Drain 44 69
Table 5
Upstream Downstream
River Morphology %Natural %Recovering %Maintained %Natural %Recovering %Maintained
Channel 64 11 16 63 13 14

Riffles are places in a river where water riffles over barely covered rocks. Riffles help to
oxygenate the water and provide habitat for conservative MIV species such as stoneflies
and clinging mayflies that cannot survive in slow moving, low oxygenated water. Pools
are areas of relatively slow water usually downstream of riffles where fish, like trout, eat
the insects that are dislodged from rocks in the riffle. A well developed riffle/pool
sequence is a sign of a high quality natural stream with no channelization. Only 27
percent of surveyed sites had riffles, and many of those barely met the definition of a
riffle. Pools were more common at 58 percent of crossings, often located below some
obstruction other than a riffle. The majority of crossings possessed neither of these
features but a strait run devoid of riffle/pool habitat variation.

Table 6

River Morphology  # of Sites % of Sites
Riffles 17 27
Pool 37 58

Removal of streamside shrubs and trees opens the canopy of branches and leaves that
shade the stream. Without shading, sunlight increases the stream temperature. Warmed
water can hold less oxygen and cannot support stenotypic fish species such as trout that
can’t live in warm waters suitable for panfish or bass. Table 7 shows that approximately
60 percent of the surveyed crossings have 50 percent or less canopy cover. The lack of
decent canopy cover was the most noticeable deficienciy noted while conducting surveys.



Table 7

Stream Canopy Percent

Upstream Downstream
Percent Number of % of Number of % of
Canopy Sites Sites Sites Sites
<25 31 48 24 38
25-50 8 13 11 17
>50 16 25 19 30

The final step in the crossing survey worksheet is a site ranking score of low, medium or
high that is given by the surveyor as a summation of the collected data and her/his
impression of the river at the crossing. The standard DEQ scoring was reversed for
purposes of the South Branch Watershed Management Plan. This means that a score of
“low” indicates a site with many problems requiring extensive work to meet designated
uses. A score of “high” would indicate a high quality site with no or a few easily solved
problems. Figure 2 gives the scores for the watershed: 17 low scores, 21 medium scores,
35 high scores, and one crossing unscored. The distribution of these scores is important.
The low and medium scores appear in the more developed main branch sections of the
sub-watersheds, along channelized drains (Pine Creek Main Branch), and along the
developing M24 corridor (Mirror Creek, Hunters Creek, and the western part of the South
Branch Headwaters).



























