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Section 1 – Monitoring  
 
 
Scope and Background 
 

The primary focus of this work is to design and establish a robust monitoring system, 

based on benchmarked transects, to allow detection of change in Seeley Creek’s 

morphology and the cause of that change. This work is prompted by concern from 

stakeholders that increases in discharge from the Commerce Township WWTP could 

cause channel instability.  Our work thus far has shown that such change in Seeley Creek 

is unlikely, but this monitoring effort will provide strong evidence to settle this question.  

Resurvey of the transects we have established will clearly show significant changes in 

channel morphology.   This method is the only means of indisputably measuring changes 

in channel shape and behavior. 

 

Geomorphic monitoring of this kind can appear deceptively easy.  While it is not difficult 

to survey channel cross sections, it requires strong scientific and technical skills to do so 

repeatedly over time and separate changes in a stream’s morphology from survey errors 

or natural variability in channel shape.  To make future surveys accurate, error-free, and 

reproducible, all transects were marked with permanent benchmarks at both ends. 

 

We recommend resurvey of the transect system every two years, though this might be 

done more frequently if unusually large floods causing obvious channel change occur. 

 

This report section will address only the methods and results of our monitoring survey as 

a reference for future resurveys.  We have placed all interpretation of our results in 

Section 2. 
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Methods and Results 
 

A map of the project area with locations of the 19 transects surveyed is shown in Figure 

1.  Appendix A gives all field notes in tabular form, along with plots of the transects and 

photos taken at each transect.   

 

All transects cross Seeley Creek perpendicular to flow and are benchmarked at both ends 

with 36” x 5/8” rebar set flush with the ground surface.  Transect locations were 

established by LRRD in October 2007 and benchmark location and elevations were 

surveyed and set by Giffels-Webster Engineers (GWE) shortly thereafter.  All transect 

benchmark (BM) numbers correspond to transect numbers and their locations east or west 

of the channel, e.g. transect 1 runs between BM 1E and BM 1W.  The single exception is 

transect 20, which runs between BMs 20E and 19W.  Transects are numbered 1 through 

20 and there is no transect 19.   With some exceptions (transects 20 and 18), transect 

numbers increase in the downstream direction. 

 

On June 11 and 12, 2008, we surveyed all transects.  We would have preferred to do this 

work during the leaf-off season, but a very wet spring and early summer precluded 

fieldwork because we hoped to do the work during a time of relatively stable hydrology 

(i.e. at least a few days after significant rainfall).   The unusually wet year prevented us 

from achieving either goal.  Seeley Creek was somewhat above normal baseflow when 

we began fieldwork, and had dropped a bit the second day.  At a point near transect 8 we 

measured discharge at the end of the workday on both June 11 and 12.  Figure 3 shows 

the lowflow channel area for these measurements.  Discharge was 8.4 cfs on June 11 and 

5.1 cfs on June 12; and stage dropped 0.3 ft.  Water surface elevations at transects should 

be interpreted accordingly.   

 

Transects were surveyed using a rotating laser level and fiberglass tape.   Horizontal 

distance was measured to the nearest 0.1 ft. and elevation to the nearest 0.01 ft.  Note that 

this precision can only be assumed with respect to the benchmarks at each transect, not 

among transects or with respect to other datum.  At each transect, we checked the 
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difference in elevation of each benchmark pair, and in all cases our results agreed with 

GWE’s to within 0.02 ft. 

 

Survey points were taken within each transect as necessary to define its shape, with 

particular care at places where change might occur. 

 

All surveys run from the left descending bank to the right, so that flow is into the sheet on 

the plotted cross sections.  Since Seeley Creek flows south, most transects run roughly 

east-to-west. 

 

A digital photo, with a figure for scale, was taken looking downstream through each 

transect.  These photos are shown in Appendix A.  File numbers for all transect photos 

are recorded in the database.  Bed and bank material type, as well as dominant vegetation, 

was recorded at all transects. 

 

Figure 2 gives a long profile plot.  Note that bed elevation points were surveyed only at 

transects, so there may be significant highs and lows in the thalweg plot between 

transects that are not shown.  The drop in water surface between transects 15 and 16, for 

example, is controlled by a high point in the bed (most likely a logjam) not shown on the 

long profile plot because we did not survey it.  Section 2 of this report contains further 

interpretation of the long profile. 
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Contents of Digital Database 
 
 
 
--Digital PDF of report 

Seeley_Creek_LRRD_July_2008_monitoring_report.pdf 
 

--Excel file with all data, including transect photos, and transect plots. 
Seeley_Creek_LRRD_July_2008_monitoring_data.xls 
 

--Compressed “zip” file containing all photographs. 
Seeley_Creek_LRRD_July_2008_monitoring_photos.zip 

 
--AutoCad DWG file showing benchmark locations. 

Seeley_Creek_LRRD_July_2008_monitoring_benchmarks.dwg 
Notes:  Coordinates in this file are the originals and also the “as set” 

locations for benchmarks, and should take precedence if conflicts with other files 
occur.  Rough benchmark locations were originally established by LRRD with a 
Trimble GeoXH sub-meter GPS unit.  Coordinates from the LRRD Trimble 
GeoXH files were generally within 2 feet of the GWE survey.  To avoid 
confusion, the Trimble GeoXH files are not given here. 

 
--Plain ASCII text file with locations of all benchmarks given as Michigan State Plane 
coordinates, South Zone, as surveyed by GWE. 

Seeley_Creek_LRRD_July_2008_monitoring_benchmarks.txt 
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Section 2 – Conceptual recommendations for stream and 
wetland restoration 
 

Executive Summary 
Though we have previously concluded that significant channel change as the result of 
baseflow increase is unlikely in Seeley Creek, ongoing concerns by some stakeholders 
over stability led us to suggest channel morphology monitoring.   Our monitoring work, 
consisting of 19 monumented channel transects, will provide incontrovertible evidence of 
channel change.  Our project area runs from a point near 13 Mile Road downstream to a 
point near 12 Mile Road, and includes the floodplain and wetlands immediately adjacent 
to Seeley Creek.  We surveyed transects in June 2008.  This report  and its digital 
attachments contain all information necessary for future resurveys, which we recommend 
be done at least every two years, and more often if we have reason to believe significant 
channel change has occurred. 
 
The long profile plot of our survey data supports our previous conclusions that Seeley 
Creek is stable by showing that, in the 105 years since this drain was created in 1903, it 
has not formed an equilibrium floodplain.   This channel clearly lacks the necessary 
hydraulic energy and sediment supply to rearrange its bed and bank materials to form an 
equilibrium channel. 
 
We have used valuable data provided by the monitoring program to analyze the condition 
of Seeley Creek and provide conceptual recommendations for restoration and 
management.  This work is an extension of our monitoring effort and uses only data from 
that work.  It is thus limited in scope and conceptual in nature.  Of particular importance 
are several gullies in the northern end of the project area.  These gullies dissect and drain 
a wetland and are seriously affecting both water quality and stability in Seeley Creek.  
We recommend the gullies be repaired and structures added to prevent stormwater flow 
from directly entering Seeley Creek, which is the original cause of the gullies. 
 
We found both healthy and degraded wetland areas along Seeley Creek.  We recommend 
restoration of a wetland in the north part of our project area (in which the gullies lie) to 
restore wetland function and protect Seeley Creek.  This will also provide valuable social 
benefits for recreation and wildlife viewing.  We have also made recommendations for a 
degraded wetland near 12 Mile Road.  Finally, we suggest alternative management for  a 
part of  Seeley Creek that includes channel resectioning to enhance stability as well as 
environmental and social values. 

Seeley Creek Monitoring, August 2008, page 5



 
 

Background and scope of work 
 

Little River Research & Design (LRRD) has worked on Seeley Creek since 1992, when 

Commerce Township requested we study the impacts on stability and aquatic habitat of a 

baseflow increase from its wastewater treatment plant (WWTP).  Results of this work are 

summarized most recently in Gough (2004).  Though we have concluded that significant 

channel change as the result of baseflow increase is unlikely, ongoing concerns by some 

stakeholders over stability led us to suggest channel morphology monitoring.   Our 

monitoring work, described in Section 1, will provide strong data to show if and where 

Seeley Creek is changing over time. 

 

Our project area runs from a point near 13 Mile Road downstream to a point near 12 Mile 

Road, and includes the floodplain and wetlands immediately adjacent to Seeley Creek. 

 

For our monitoring work we established and surveyed 19 benchmarked transects.   

Besides their utility for monitoring, these measurements greatly increase our 

understanding of Seeley Creek’s geomorphology and habitat values.  For this reason we 

suggested that Commerce Township extend the scope of our monitoring work, allowing 

us to leverage this information and make conceptual recommendations on management, 

protection, and restoration of Seeley Creek.  The results are presented here.  We have 

identified threats to Seeley Creek’s stability and environmental values, and made 

conceptual recommendations for remediation.  It is important to bear in mind that these 

recommendations are general in scope, based on a moderate extension of our task to 

monitor geomorphic change.  Our assessment of stream and wetland habitat is not 

comprehensive, and further work would be needed to identify specific needs, actions, and 

design alternatives. 

 

For this investigation we consulted numerous publications (see References), including 

Coon 1992 and Gough 2004.  We also spoke with Drs. Tom Coon and Bob Daniels (now 

with the New York State Museum), both well-known experts on redside dace 

(Clinostomus elongatus) who are also familiar with Seeley Drain, as well as Gary Towns, 
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the MDNR Regional Fisheries Biologist.  We consulted with local NRCS soil scientists 

who were familiar with the soils series in the project area.  We also relied on our 

extensive knowledge and past work on Seeley Creek, as well as assistance from the 

Oakland County Drain Commission and Giffels-Webster Engineers, Inc. 

 

 

 

Geomorphology 
 

The long profile 
Figure 2 shows Seeley Creek’s long profile within the project area.  The long profile was 

plotted using only points taken at the 19 cross sections, so there may be variations in bed 

elevation between transects not defined by this plot.  The water surface shown was 

affected by a change in discharge during our survey—when we began fieldwork on June 

11, the creek was still somewhat high from a previous storm.  We took discharge 

measurements near transect 8 both days, discharge (Q) was 8.4 cfs on June 11, and 5.1 

cfs on June 12.  We surveyed transects 1-10 on day one, and 11 – 20 on day two.  Figure 

3 shows the change in water surface elevation and cross-sectional area at the 

measurement point as discharge varied. 

 

Total thalweg drop within the project area is 15.8 ft. over 5,239 ft., yielding an average 

slope of 0.003 ft./ft.  Maximum channel slope, at the upper end of the long profile, is 

0.005.  A section of the creek running between transects 10 and 14 appears to have a very 

low slope.  It appears this reach is grade-controlled by the frequent woody debris jams 

that occur in the lower portion of the project reach and act as low dams. 

 

The long profile plot shows the bankline elevation, defined as the edge of the lowest bank 

in each transect.  The long profile plot shows that our project reach can be divided into 

four segments, marked A-D on the plot in Figure 2.  Bank height is the most obvious 

variable in characterizing these reaches.  Segments B (at transects 6, 7, 8, and 18) and D, 
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at transects 14 through 17, show bank heights of 3 ft. or less.  Segments A and C have 

bank heights of 5 ft. or more.  

 

The bankline plot is highly irregular, and only roughly parallels the thalweg plot.  At 

transects 6, 7, 8, and 18 the banks are only 2 to 3 ft. high.  Just downstream at transect10, 

the bank is nearly 6 ft. high.  This irregularity clearly shows that these surfaces are not 

maintained by this creek in its present climatic regime, and that these bank edges do not 

define an active floodplain.  Otherwise the bankline would be much more regular, and 

would closely parallel the thalweg line over the length of the long profile.  This evidence 

strongly suggests this channel has adjusted very little since it was created as a drainage 

ditch in 1903 (Jim Waneka of the Oakland County Drain Commissioner's Office 

confirmed that Seeley Drain was first dredged in 1903 and has not been redredged since).  

Figure 5 shows one of our soil description sites, near transect 13, where 1.7 ft. of dredge 

spoils cover a buried wetland soil. 

 

Given sufficient hydraulic energy, a constructed channel such as Seeley Creek will tend 

to meander and build an equilibrium floodplain over time, but this channel has shown 

very little tendency to do so, meandering only slightly in the vicinity of transects 6, 7, 8, 

and 18 in the 105 years since its construction.  As LRRD has reported before (Gough 

2004), Seeley Creek is extraordinarily stable because its flow regime lacks the power to 

change its erosion resistant channel, even with the additional low flow augmentation by 

the Commerce WWTP.  Our finding that the valley floor (as defined by the bankline) has 

not adjusted since contruction in 1903, and that the channel has not widened and formed 

a new equilibrium floodplain, further supports our previous conclusions that this channel 

is unable to do so because it lacks sufficient hydraulic energy to build a new channel in 

the materials through which it flows. 
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Channel cross sectional morphology 
Channel cross sections for the 19 transects are given in Appendix A.  All transects are 

plotted at the same scale for ease in visual comparison.  The strong contrast between 

segments A and B can be readily seen by comparing the cross section plots for transects 5 

(segment A) and 6 (in segment B), which are plotted next to one another.   In segment A, 

banks are relatively high and steep, and the channel is narrow, yielding a U-shaped 

channel.  Note that these channels are about the same width (25 ft.), giving the channel at 

transect 5 a lower width:depth ratio. 

 

Generally speaking, a narrow, deep channel with a low width:depth ratio will be less 

stable than a wide, shallow one.  Hydraulic forces during floods are greater in narrow, 

deep channels, and steeper banks are less stable than those with moderate slopes.  

Stabilizing vegetation may not be able to grow on steep banks.  In the management 

recommendations and options section below we discuss management alternatives for 

segment A. 

 

 

 
Seeley Creek wetlands 
 
The wetlands adjacent to Seeley Creek could have positive impacts on water quality and 

watershed health.   Wetlands are particularly important in highly urbanized areas, such as 

where Seeley Creek is located.  Wetland vegetation removes excess nutrients and 

sequesters heavy metals and soils function as sinks for heavy metals and other pollutants 

(Mitsch and Gosselink, 2000, Simpson et al., 1983).  Wetlands also protect streams by 

trapping eroded soil.  

 

The hydrologic functions of wetlands include floodwater retention, groundwater 

recharge, and erosion control.  Plant and animal habitat values provided by wetlands are 

unparalleled (Tiner, 1987).  Wetland ecosystems also maintain biotic diversity and food 

chain support (Clewell and Lea, 1990).  
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Though the wetlands adjacent to Seeley Creek project area could perform the functions 

listed above, not all are functioning at their potential.  Some are severely degraded.  The 

high quality wetlands are centrally located in the project area while the degraded 

wetlands are located at the southern and northern extent of the project area (Figure 1). 

 

High quality wetlands on Seeley Creek 
We found two types of high quality wetlands in the project area: wet meadow and 

forested wetlands.  The wet meadow wetland lies in a landscape depression east of Seeley 

Creek between benchmarks 11 and 12 in segment C.  Our soil and vegetation analysis 

(Figure 4) indicate that this area is perennially saturated and is a highly functional 

wetland providing habitat, sequestering pollutants, and protecting water quality.  The 

diverse vegetation consists of wetland species such as narrow-leaf cattail (Typha 

angustifolia), skunk cabbage (Symplocarpus foetidus), arrowhead (Sagittaria sp.), giant 

reed (Arundo donax), bulrush (Scirpus sp.), and sedge (Carex sp.).   This site also has 

characteristic wetland soil properties including a depleted matrix (F3 wetland indicator) 

and loamy mucky mineral soil (F1 wetland indicator). 

 

A high-quality forested wetland located near transect 13 in segment C is characterized by 

diverse and lush vegetation including American beech (Fagus grandifolia), sugar maple 

(Acer saccharum), eastern cottonwood (Populus deltoides), jewelweed (Impatiens 

capensis), skunk cabbage (Symplocarpus foetidus), mulberry (Morus rubra), and jack-in-

the-pulpit (Arisaema triphyllum).  The dense vegetation overhanging Seeley Creek at this 

site provides an important habitat element for the threatened redside dace (Clinostomus 

elongates) (Coon, 1992).   

 

The soils at this site tell an interesting and important part of Seeley Creek’s history. 

Wetland soils at this site are buried under approximately 1.7 ft. of fill material.  The fill 

material is almost certainly from the dredging that created much of Seeley Creek in 1903.  

Figure 5 shows a black, mucky loam textured soil horizon (the buried wetland soil), 

located beneath a yellowish brown, silty clay soil horizon that is most likely dredge spoils 
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placed on the wetland soil in 1903.  Below the buried horizon shown in Figure 5 we 

found a horizon with a depleted matrix and redox concentrations; additional evidence that 

this is a buried wetland soil. 

 

 

Degraded wetlands 
Two degraded wetland areas lie along the southern and northern portion of the Seeley 

Creek project area.  The southern wetland is adjacent to transects 15, 16, and 17 in 

segment D.  The eastern portion of this wetland, shown in Figure 6, is confined to a 

narrow corridor between Seeley Creek and Hickory Ridge Golf Course.   It is 

characterized by sections of standing water with saturated soil and wetland vegetation as 

well as sparse trees and invasive plants.  This wetland has the potential to function as a 

wet meadow similar to the wetland located between benchmarks 11 and 12.  The western 

portion of this wetland also has saturated soils and invasive plants but it covers a larger 

area and is more densely populated with established trees.  If managed properly, this area 

could function as a forested wetland comparable to the high quality forested wetland. 

 

Benchmarks 20E and 1E through 4E are located within the degraded wetland at the north 

end of the project area, all within segment A.  Figure 7 shows this wetland at transect 1.  

The portion of this wetland located to the east of Seeley Creek is confined to a small area 

defined by the creek and a steep valley wall.  Wetland characteristics are only sparsely 

found in this area.  Wetland vegetation such as narrow-leaf cattail (Typha angustifolia), 

giant reed (Arundo donax, shown in Figure 7), sedge (Carex sp.), horsetail (Equisetum 

sp.) and associated wetland soils are interspersed with upland grasses and dry soils.  This 

area is characterized by numerous gullies originating in the eastern banks of Seeley 

Creek.  Because of the patchy nature of wetland characteristics, this area is probably not 

providing beneficial wetland functions.  The gullies dissecting this area are of particular 

concern because they allow runoff to travel directly to Seeley Creek without being 

processed by the wetland. 
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Management recommendations and options 
 

Our assessment and past work (e.g. Gough 2004) indicates that Seeley Creek is 

morphologically stable.  However, gullies in the upper end of the project area pose a 

serious threat to both channel stability and habitat.  Sections of the creek and adjacent 

wetlands could benefit greatly from habitat restoration projects.  We consider only the 

gully repair as absolutely necessary—the other recommendations are optional, though if 

Seeley Creek degrades over time these measures may become necessary, especially to 

preserve habitat for redside dace.  We do not anticipate habitat degradation, but in this 

highly urbanized area a wide variety of impacts can come into play, not all of which are 

predictable.   

 

Segment A of Seeley Creek, in particular, has considerable ecological and recreational 

value that is now not realized because of unnatural U-shaped channel morphology, 

degraded wetlands, gullies, lack of coarse bed materials, and marginal riparian 

vegetation.  Though a 2005 assessment by Wetland and Coastal Resources, Inc. (WCR, 

2006) concluded that riparian vegetation was satisfactory along this reach, we see 

opportunities for much improved terrestrial and aquatic habitat through restoration.  The 

main aim of the WCR report was assessment of fish; WCR did not actually measure 

habitat elements. Their report noted frequent woody debris, but we question this finding, 

and also note that trees capable of producing debris in the future are lacking in segment 

A.  It is possible we saw less debris because floods, especially during the very wet spring 

of 2008 prior to our fieldwork, flushed woody debris from the reach. 

 

Although we have determined that Seeley Creek is likely to remain stable, that stability 

could be marginal in the face of continued watershed urbanization and other 

unpredictable factors such as changes in climate and watershed hydrology.  Another 

unpredictable factor is sediment starvation in this segment of Seeley Creek.  Though 

erosion and sediment export from our project area appears to be very low (perhaps zero), 

urbanized watersheds can produce very little sediment after build-out is complete. This 

could lead to a small net export of sediment from the project area because eroded 
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material is not replaced by imported sediment from upstream.  This net export or 

“sediment starvation,” would be relatively small in magnitude, but could lead to 

instability over many years.  

 

For this reason, and because Seeley Creek has high unrealized habitat values, we 

recommend improvements to the channel in segment A. 

 

Costing 
Because these recommendation are conceptual, and because costs for this work vary 

widely among regions (and are generally much more expensive in urban areas) we have 

not estimated costs for the work. 
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Restoration recommendations 
 

Wetlands 
We strongly recommend repair of the gullies along segment A of Seeley Creek because 

they threaten the wetlands they cross, along with stability and water quality in Seeley 

Creek.  Without repair, these gullies and their negative impacts will only get worse over 

time.   

 

While not essential to Seeley Creek’s health, wetland functions represent a very 

important ecological and social benefit to Seeley Creek and the surrounding community.  

Social benefits include great potential for recreation, including walking and wildlife 

observation.  We frequently noted both children and adults using the inviting riparian 

areas (which are mostly in backyards) in segment B. Figure 9 shows a typical reach in 

this section; our recommendations for segment A, which now sees little or no recreational 

use, could result in a similarly attractive riparian area there.  We recommend that 

restoration of these values be given strong consideration. 

 

Wetland vegetation  
With the exception of the high quality forested wetland located near transect 13 in 

segment C, the project area wetlands are in need of vegetation management.  Vigorous 

competition comes from upland grasses that vie for nutrients and sunlight.  These grasses 

have inhibited tree reproduction and suppressed growth of herbaceous wetland plants, 

particularly in segments A and D.  Once the competitive grasses are controlled, a planting 

program establishing native trees and herbaceous vegetation should be implemented.  

This action would greatly increase redside dace habitat values.  Water quality in Seeley 

Creek would benefit from increased nutrient and heavy metal uptake by wetland plants, 

particularly in segments A and D, where the wetlands process urban runoff from the 

Regent’s Pointe Subdivision and Copper Creek Golf Course, respectively.  In section A 

this benefit will only occur if the gullies are repaired. 
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These wetlands also need management of the competitive giant reed (Arundo donax) in 

order to protect redside dace habitat.  The USDA PLANTS database lists giant reed as an 

invasive species and noxious weed in 24 of the lower 48 states.  Michigan does not list 

giant reed as an invasive species due to the inability of the plant’s above-ground biomass 

to overwinter there.  During the growing season, however, this plant is an aggressive 

competitor to native wetland plant species (Bell, 1997).  Because Arundo does not have 

the canopy structure characteristic of native vegetation, it cannot provide significant 

shading of the bank-edge (Chadwick and Associates, 1992) which is necessary for 

redside dace habitat (Coon, 1992).   

 

 

Gully repair and management 
We found several gullies entering Seeley Creek in segment A.  Figure 1 shows the 

location of these.  Mapping of all these was outside the scope of our work.  The gullies 

appear to be, at least in part, created by stormwater discharge from the Regents Pointe 

subdivision east of the creek.  The designers of these outfalls likely intended flow to 

infiltrate the valley floor and floodplain and enter Seeley Creek as groundwater, but a 

combination of high stormwater flows and very tight soils appear to have overwhelmed 

infiltration capacity.  At least part of the flow remains on the surface and has found low 

points along the banks of Seeley Creek to enter it.  Deep gullies have formed at these 

locations.  Over time, these gullies have deepened and extended through the wetland.  

They will continue to grow until repaired.  This represents a serious threat to Seeley 

Creek.  Where they enter Seeley Creek, the gullies are causing bank instability and 

erosion.   The gullies also allow stormwater to bypass the surrounding wetlands and 

directly enter the creek without processing or filtration, threatening water quality and fish 

habitat. 
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The primary gully formation process is overland flow finding its way over Seeley 

Creek’s banks.  There are many possible approaches to correcting this problem.   Repair 

of the gullies and construction of berms along Seeley Creek’s banks in segment A would 

allow the wetlands to retain water until it can infiltrate.  This would allow wetland 

functions to treat the water before it enters Seeley Creek, and also better supply the 

wetlands with water. 

 

 

Channel resectioning, bioengineering, and revegetation    

This treatment involves reconstructing the channel cross section to enhance stability, 

riparian and aquatic habitat, and aesthetic values.  Figure 8 shows an example of this 

method, based on the cross section at transect 2.  Here the narrow, U-shaped channel is 

widened somewhat at its bottom, and greatly widened at the top of the cross section to 

provide inchannel shelves or small floodplains.  This work can also be done by 

constructing a shelf on only one side of the channel.  Segment A would greatly benefit 

from this treatment.  Though segment C also has a U-shaped cross section with high 

banks, the mature forest here precludes this work because riparian trees would have to be 

destroyed during the construction.   

 

Resectioning would replace the high, unnatural banks left by the dredging of Seeley 

Creek with lower banks that would tend to be much more stable.  Floodwater energy 

would be more widely distributed in this channel, and hydraulic shear would be much 

less near the vulnerable bank toes.  Woody riparian plants on the floodplain surfaces 

would dissipate hydraulic energy during floods, provide habitat for fish food organisms 

near the stream, and shade to moderate water temperatures.  The roots of these trees 

would stabilize banks and provide a source of woody debris in the channel that is now 

lacking in segment A.   The trees would further provide terrestrial wildlife habitat and 

aesthetic value.  This channel condition is much more visually appealing and inviting to 

people than the ditch-like existing channels. 
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As shown in Figure 8, channel resectioning should include bioengineered revegetation 

within the flood-prone part of the channel and riparian revegetation on valley floor.  

Planted species chosen should be optimized for erosion control and habitat value, both to 

aquatic and terrestrial ecosystems.   Replacement of the competitive grasses and other 

plants now dominant in segment A could greatly improve its habitat value. 

 

Though the U-shaped channel in segment C, shown in Figure 9, could benefit from 

resectioning, regrading the banks there would require destruction of its mature riparian 

forest, which is, of course, an unacceptable option. 

 

Grade control and addition of coarse bed materials to the channel 
Especially in segment A, hydraulic habitat is notably lacking in diversity of depth, 

velocity, and substrate.  Diversity in these variables would include suitable conditions for 

all life stages of the redside dace, other fish, and their prey.  WCR’s 2006 report noted 

that redside dace were most often found in pools, which is the preferred habitat for adult 

fish.  Quiet pools are lacking in segment A because it generally lacks the morphological 

diversity, coarse bed materials, and woody debris needed to create them.  Grade control 

structures, also known as artificial riffles, would provide an excellent remedy to this 

problem. 

 

There are many definitions and uses of grade control structures, but for the purpose at 

hand, we define them as low sills or dams built of large rock that create hydraulic jump at 

low stages and thus expend and control stream energy to reduce channel erosion.  They 

might also be thought of as artificial riffles, and after construction look much like the real 

thing. 
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Seeley Creek is generally lacking coarse (larger than sand) bed materials, though some of 

our transects showed scattered cobbles and gravel.  Stream channels lacking these coarse 

materials cannot form pool-riffle structure, which greatly limits habitat values because 

the diversity in depth, velocity, and substrate formed by pool-riffle morphology greatly 

enhances aquatic habitat values.  Course substrate materials would also provide critical 

spawning habitat for redside dace, as well as preferred habitat for other fish and their 

prey. 

 

Properly designed and sited grade control structures or artificial riffles could greatly 

enhance both the stability and habitat values of Seeley Creek, especially in conjunction 

with channel resectioning.  There are several design approaches to these structures, but 

structures suitable for this application would be low sills, probably less than one foot 

above the present streambed, and sloping to the existing bed up and downstream over a 

distance of about 40 feet to form an artificial riffle. 
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Figure 1.  Seeley Creek Geomorphic Monitoring Area.
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Figure 2 Long profile plot showing monitoring transectsFigure 2.  Long profile plot showing monitoring transects.



Discharge, Seeley Creek, June 11 and 12, 2008
near Glenbrook Drive, transect 8

Figure 3.  Data from discharge measurements showing changes in the wetted cross section.  
These data were collected near transect 8 on June 11 and 12, 2008.  Measurements were not 
taken at exactly the same location, hence the small differences in bed elevation.
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Figure 4.  High quality wet meadow wetland located between transects 11 and 12.  The left 
photo shows the diverse wetland vegetation found at this site.  The soil in the right photo has g g
the wetland characteristics of a depleted matrix and mucky texture. 

Figure 5.  Buried wetland soil near transect 13.  Soil core surface is at left.  The black, mucky 
loam textured horizon at ~2 ft. below the surface is the buried wetland soil.  Scale is in feet 
and tenths.

dredge spoils buried soil
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Figure 6.  View to the east across Seeley Creek at transect 17 showing the degraded wetland 
there.  This photo shows the close proximity to the golf course and the dominance of 
competitive grasses.co pe ve g sses.

Figure 7.  Both images show competitive plants from the north degraded wetlands.  At left, a 
stand of giant reed near transect 3.  The view at right is of transect 1 looking downstream 
showing the grass dominated banks.

Seeley Creek Monitoring, August 2008, page 23



walking path

existing cross section

berm to prevent
overbank flow/gullying grasses replaced with

planted trees
VD

proposed
cross section

bioengineered bank
treatment

El
ev

at
io

n,
 N

G
V

constructed riffle

channel constructed shelfchannel-constructed shelf

Figure 8 Top example of resectioning suggested for segment A of Seeley Creek TheFigure 8.  Top, example of  resectioning  suggested for segment A of Seeley Creek.  The 
bioengineered bank treatment could employ one of many techniques such as encapsulated soil 
or joint-staked  riprap. The constructed floodplain surfaces could include a walking path near 
the stream.  The channel might also be resectioned by building a shelf on only one side to 
reduce construction costs.  Bottom, at transect 18, Seeley Creek has formed a small floodplain 
surface that might be used as a template.  Notice the abundant small trees and shrubs 
overhanging the creek.
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4393 transect 8

Figure 9.  Photos showing Seeley Creek at transect 8 (top) I segment B and transect 10 
(b ) i C Th l l b k 8 ill d b bl

4401 transect 10

(bottom) in segment C.  The lower, less steep banks at transect 8 will tend to be more stable, 
and also offer a much more inviting landscape for recreation.  Our recommendations for 
segment A would, over time, create a channel resembling this one.   We do not recommend 
altering the U-shaped channel within segment C because the mature riparian forest there 
would have to be destroyed to resection the channel.
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Station HD Elev WS
bank 
height Notes

BM1E 882.20
HI 885.90
FP 0.0 882.20
FP 20.0 881.30 grass, equisetum, cattails
FP 38.0 880.62 grass, equisetum, cattails
BEDGE 46 880.1 880.1 grass
BANK 47.1 879.72 grass
BANK 47.7 877.11 small cantilever failure
WS 49.9 875.64 875.64 high velocity; not easy
TOE 49.9 875.33 875.6
CB 51.4 875.18 875.6
CB 53.4 875.22 875.6 silty clay, very hard, some cobbles
CB 54.3 875.11 875.6
CB 55.4 874.38 875.6
CB 56.3 874.53 875.6
CB 56.9 874.78 875.6
CB 58.2 875.04 875.6
CB 60.0 874.94 875.6
TOE 60.9 874.96 875.6
WS 61.2 875.44 875.6
BANK 62.6 875.93
BEDGE 63.7 876.46
SLOPE 66.3 876.66 grass, milkwedd, sumac
SLOPE 76.2 877.94 sumac stand, grape, dogwood
SLOPE 85.2 878.91

BM1W 91.3 880.06 east rim manhole; 3' south of board walk

OUTFALL
dnstr lip of sheet metal; culvert under 
walk bridge

BM2E 880.47
HI 885.05
FP 0.0 880.47 grass
FP 21.0 879.90 grass
FP 40.0 879.68 grass, thistle
FP 50.6 879.38 879.38 thistle, grass
FP 57.0 878.59 grass, thistle
BEDGE 61.3 877.68
WS 62.8 874.56 874.56
TOE 64.8 873.81 874.56
CB 65.8 873.85 874.6 gravel, clay
CB 71.2 874.35 874.6 gravel, clay
WS 74.4 874.63 874.6

BANK 76.2 876.00
hawthorn, grape, elm, cottonwood, 
dogwood

BANK 82.7 878.86
BM2W 95.4 879.88
FP 95.4 879.88
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Station HD Elev WS
bank 
height Notes

BM3E 877.69
HI 883.15
FP 0.0 877.69 grass, elm, grape
FP 4.0 877.65 grass, elm, grape
FP 15.0 876.83 grass, elm, grape
BANK 20.3 876.39 grass, elm, grape
BANK 25.1 874.96 dogwood, grass
BANK 26.9 874.35
WS 29.9 873.02 873.02

CB 30.8 872.37 873
clayey silt with lots of buried woody 
debris

CB 33.5 871.94 873
CB 35.3 871.90 873
WS 38.2 873.07 873

BANK 42.1 873.58
jewelweed, bush honeysuckle, v.c., 
dogwwod, grass, sumac

BEDGE 43.9 876.79 876.79
FP 50.0 876.70
BM3W 58.8 877.11
FP 58.8 877.11

BM4E 876.39
HI 881.77

FP 0.0 876.39
giant reed, ash raspberries, grape, rose, 
grass, v.c., dogwood

FP 9.0 876.17
FP 14.3 875.61

BANK 17.6 874.04
marginal reading due to biggest rose 
bush in county

WS 20.9 871.39 871.39
CB 27.9 869.83 871.4 clayey silt bed with shells; “marl”
CB 30.4 870.16 871.4
WS 31.0 871.36 871.4

BANK 32.4 873.51
v.c., raspberries, rose, elm, walnut, 
dogwood

BANK 36.4 875.58
FP 39 876.12 876.12
FP 47.0 876.28
BM4W 57.5 875.42
FP 57.5 875.42

871

872

873

874

875

876

877

878

879

880

881

0 10 20 30 40 50 60 70 80 90 100 110

El
ev

at
io

n,
 N

G
VD

Horizontal distance, feet (flow into page)

Transect 3    
Seeley Creek monitoring
6‐11‐2008

869

870

871

872

873

874

875

876

877

878

879

0 10 20 30 40 50 60 70 80 90 100 110

El
ev

at
io

n,
 N

G
VD

Horizontal distance, feet (flow into page)

Transect 4    
Seeley Creek monitoring
6‐11‐2008

4349

4367

Seeley Creek Monitoring, August 2008, page 28



Station HD Elev WS
bank 
height Notes

BM5E 876.12
HI 882.03

FP 0.0 876.12
flox, ash, v.c., elm, sparse grass, more 
understory veg.

FP 20.0 876.03
BEDGE 25.0 875.48 high channel banks
BANK 29.0 873.56
WS 33.7 870.01 870
CB 36.0 869.14 870 clayey silt; marl
CB 38.5 869.06 870
CB 41.1 869.24 870
WS 43.2 870.03 870

BANK 47.7 874.80
maple, elm, walnut, v.c., sparse grass, 
beggars tick

BANK 52.1 875.61 875.61
BM5W 60.0 875.90
FP 60.0 875.90

BM6E 871.92
HI 877.49

FP 0.0 871.92
thistle, walnut, grass, dogwood, nettle, 
maple, flox

FP 11.0 872.00 872.00
FP 16.0 871.75
FP 23.3 870.37
WS 24.8 869.24 869.2
CB 28.0 868.23 869.2 clayey silt; marl
CB 29.9 867.92 869.2
CB 32.5 868.21 869.2
WS 34.3 869.21 869.2

FP 37.8 870.98
beggars tick, elm, walnut, jewelweed, 
basswood, v.c.

FP 44.6 871.98
BM6W 64.2 872.60
FP 64.2 872.60
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Station HD Elev WS
bank 
height Notes

BM7E 869.64
HI 875.77

FP 0.0 869.64

hard maple, jack in the pulpit, 
jewelweed, skunk cabbage, sparse 
grass, elm, dogwood

FP 6.0 869.09
FP 11.0 868.65
WS 12.6 867.63 867.6

CB 15.0 866.85 867.6
old log jam with OM overlain, underbed, 
and on bank

CB 18.8 866.94 867.6
transect may very well change with 
decomposition of material

CB 21.7 866.62 867.6 slumps along bank
WS 24.7 867.63 867.6 bank undercut 1 foot

FP 25.6 870.08 870.08
skunk cabbage, maple, stinging nettle, 
walnut, v.c., ash, dogwood

FP 35.5 870.61
BM7W 39.2 870.88
FP 39.2 870.88

BM8E 871.24
HI 876.81

FP 0.0 871.24
skunk cabbage, maple, oak, stinging 
nettle, jewelweed, elm, jack in the pulpit

FP 10.0 871.29
FP 20.0 870.62
FP 28.9 868.86
WS 31.6 867.31 867.3
CB 34.9 866.51 867.3 OM under bed
CB 37.3 866.56 867.3
CB 40.7 866.62 867.3 clayey silt; marl
WS 43.3 867.28 867.3

FP 49.0 870.09 870.09
knotweed, maple, ash, jewelweed, jack 
in the pulpit, poison ivy, elm

FP 55.0 869.96
BM8W 59.6 869.70
FP 59.6 869.70
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Station HD Elev WS
bank 
height Notes

BM9E 873.72
HI 878.19

FP 0.0 873.72

bloodroot, cohosh, maple (dominant), 
sweet cicely, elm, jack in the pulpit, v.c., 
basswood

FP 10.0 872.20
FP 19.0 871.00 dip in landscape
FP 30.0 872.78 mayapples, solomon seal
BANK 36.0 872.06
BANK 40.4 869.87 bank is undercut 1 foot
WS 45.1 866.54 866.5

CB 48.5 865.80 866.5
bed increasing sand/gravel; still dom. 
Clayey silt

CB 51.6 865.89 866.5
WS 55.5 866.55 866.5 soft sand/gravel
BANK 60.5 869.59

FP 64.5 871.15 871.15
oak, maple (dominant), soloman seal, 
mayapple, dogwood

FP 74.9 871.79
BM9W 81.3 872.14
FP 81.3 872.14

BM10E 871.29
HI 877.35

FP 0.0 871.29
beech, cottonwood, maple, sweet cicely, 
bloodroot, solomon seal, cohosh

FP 8.7 870.41
FP 17.5 871.16
FP 23.0 871.40
FP 26.7 870.99 870.99
BANK 30.5 869.38

WS 35.2 866.27 866.3
some soft sand substrate; mostly clayey 
silt 

CB 37.0 865.43 866.3
CB 39.0 865.20 866.3
CB 42.0 865.36 866.3
CB 44.8 865.55 866.3
WS 45.4 866.31 866.3

BANK 46.0 867.29
ironwood, maple (dominant), yard 
landscaped with native plants

BANK 52.4 871.63
FP 57.7 873.14
BM10W 66.0 872.98
FP 66.0 872.98
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Station HD Elev ws
bank 
height Notes

BM11E 870.66
HI 877.22

FP 0.0 870.66
dogwood, basswood, maple, wild cane, cottonwood, 
p.i., v.c., elm

FP 8.8 869.88 869.88
BANK 15.4 868.73
WS 18.1 865.71 865.71
TOE 19.4 864.79 865.71
CB 21.0 864.56 865.71
CB 23.4 864.49 865.71
TOE 25.2 864.50 865.71 gravel substratum
WS 27.1 865.73 865.71 gravel substratum
BANK 28.4 867.03
BANK 32.4 867.79

BANK 39.4 870.46
v.c., maple, skunk cabbage, walnut, dogwood, p.i., 
milkweed

FP 49.4 872.72 north edge of paved path
BM11W 55.2 873.32
FP 55.2 873.32

BM12E 870.95
HI 876.44

FP 0.0 870.95

trillium, skunk cabbage, beech, maple, dogwood, 
cohosh, solomon seal, stinging nettle, bloodroot, 
ferns; very rich and lush flora

FP 9.0 870.66 870.66
BANK 18.0 869.18
BANK 22.2 866.84
SHELF 26.3 866.74
WS 30.0 865.67 865.67
CB 30.0 864.99 865.67 Deep soft silt for all CB substrate
CB 32.7 864.57 865.67
CB 35.5 864.58 865.67
CB 39.1 864.64 865.67
WS 42.9 865.62 865.62
BANK 48.0 867.86

BANK 53.7 870.18

v.c., beech, wild ginger, cohosh, trillium, jewelweed, 
bloodroot, jack in the pulpit, maple (dominate), maple, 
elm, solomon seal, ferns, dogwood; very lush and 
diverse flora

FP 61.5 871.62
FP 72.8 871.42
BM12W 78.3 871.66
FP 78.3 871.66
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Station HD Elev ws
bank 
height Notes

BM13E 868.00
HI 872.91

FP 0.0 868.00

maple, beech, dogwood, cohosh, mulberry, v.c., 
cottonwood, skunk cabbage, jewelweed, grass 
(sparse).

FP 10.0 867.76
FP 19.0 867.60 867.60
FP 21.0 867.35
WS 27.8 865.58 865.58
CB 30.0 864.49 865.58 extremely soft, deep silt bottom over entire bed
CB 34.5 864.49 865.58
CB 39.4 864.43 865.58
CB 44.0 864.67 865.58
WS 45.6 865.54 865.58
BANK 49.3 867.27

FP 53.5 867.93

beech, maple, jewelweed, cohosh, wild ginger, jack in 
the pulpit, solomon seal, v.c.; very lush and diverse 
flora

FP 63.0 868.37
BM13W 65.4 868.37
FP 65.4 868.37

BM14E 866.82 located at seep; this reach appears to be depositional
HI 872.67

FP 0.0 866.82
skunk cabbage, jewelweed, oak, beech, maple, 
hickory, jack in the pulpit, mulberry

FP 4.2 866.02 on east edge of seep
FP 8.3 865.87 center of seep
FP 17.0 865.52 865.52 seep parallels transect ~2 ft dwnstrm 
WS 19.9 865.09 865.09 banks are soft and there is less root stabilization
CB 21.0 863.83 865.09
CB 24.0 863.97 865.09 CB is extremely soft; deep silt throughout
CB 29.6 863.83 865.09
CB 33.7 863.58 865.09
WS 36.8 865.05 865.09

FP 45.3 867.62
skunk cabbage, jewelweed, jack in the pulpit, beech, 
hickory, maple, grass, oak  (red), dogwood, greenbriar

FP 53.8 867.76
BM14W 57.9 867.95
FP 57.9 867.95
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Station HD Elev ws
bank 
height Notes

BM15E 864.98 old stream channel on east side btwn BM14 and BM15
HI 870.87
FP 0.0 864.98
FP 9.0 865.19 tall grass, briars, few trees, dogwood, boxelder
FP 18.0 865.35
FP 21.6 865.50 865.50
WS 22.8 864.95 864.95
CB 25.2 863.48 864.95 very soft silt
CB 28.0 862.97 864.95 very soft silt; lots of OM
CB 31.4 862.48 864.95 very soft silt; lots of OM
CB 34.5 863.52 864.95 very soft silt; lots of OM
WS 36.2 864.94 864.95
BEDGE 37.3 865.42
FP 38.0 865.39
FP 42.0 864.46 side channel
FP 48.8 865.22 grass, some larger trees

FP 56.9
**Threw this value out, obviously the HD value is not 
correct.

BM15W 54.8 865.85
FP 54.8 865.85

BM16E 863.92
HI 869.72

FP 0.0 863.92
grass (dominant), thistle, few trees (willow oak), 
jewelweed

FP 9.0 864.12
FP 13.7 864.22 864.22
BEDGE 15.0 863.72
WS 15.5 862.65 862.65
CB 16.5 861.59 862.65 extremely soft bed throughout channel
CB 18.2 861.37 862.65
CB 20.0 861.67 862.65
WS 22.5 862.64 862.65

FP 25.6 864.18
grass (dominant), v.c., grape, few trees, box elder, 
willow oak

FP 34.0 864.15
FP 44.0 863.80
FP 57.0 863.66

BM16W 59.9 863.59
behind the 16W BM there is a large flooded area 
(standing water)

FP 59.9 863.59
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Station HD Elev ws
bank 
height Notes

BM17E 862.67
HI 868.35

FP 0.0 862.67
grass (dominant), jewelweed; small wetland behind 
BM17E with scirpus, cattails

FP 8.0 862.73
BEDGE 14.5 862.84 862.84
WS 15.8 861.44 861.44
CB 17.1 860.45 861.44 extremely soft silt throughout channel
CB 19.0 860.27 861.44
CB 21.0 860.34 861.44
WS 21.6 861.44 861.44 undercut bank
BEDGE 22.2 862.86
FP 24.8 862.83 grass, few trees
BM17W 28.3 862.70
FP 28.3 862.70

BM18E 873.28
HI 875.67

FP 0.0 873.28

grass, jewelweed, stinging nettle, flox, skunk cabbage, 
basswood, jack in the pulpit, briar, v.c., dogwood, 
maple, cleavers

FP 4.2 871.69
FP 11.0 869.22 869.22 Used average of two bedge values for bank height.
FP 17.1 868.74
FP 20.4 868.41
FP 26.3 868.43
FP 29.3 868.55
BEDGE 31.5 868.33
WS 34.0 866.81 866.81 very soft silt
CB 35.8 865.60 866.81 very soft silt
CB 38.2 865.93 866.81 soft silt with “give” under bed (OM deposition?)
CB 40.1 865.97 866.81 very bouncy
WS 42.6 866.81 866.81
BANK 44.2 867.99
BEDGE 45.4 869.52
HWM 868.12 lb good
FP 53.7 869.97
FP 63.0 869.88 vinca, hostas, walnut, maple, dogwood, jewelweed
BM18W 72.0 869.51
FP 72.0 869.51
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Station HD Elev ws
bank 
height Notes

BM20E 879.24
HI 884.58
FP 0.0 879.24 mint, grass, scirpus, grape, thistle
FP 5.0 879.04
FP 11.2 878.79
BEDGE 13.0 878.27
WS 13.7 877.32 877.32 bank undercut

CB 14.0 876.59 877.32
sand and gravel substrate; firm; woody debris in 
channel

CB 15.6 876.69 877.32 on woody debris
CB 17.9 877.78 877.32
CB 18.8 876.48 877.32
CB 19.6 876.06 877.32
CB 20.9 876.02 877.32
WS 21.5 877.39 877.32
BANK 23.2 878.08 on slump
BEDGE 24.3 879.28 879.28

FP 36.5 879.18
grass, scirpus, iris, cottonwood, elm, very few trees, 
thistle

FP 62.4 878.75
BM19W 86.1 878.52
FP 86.1 878.52
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