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INTRODUCTION
The Clinton County Drain Commissioner (CCCD) requested Fishbeck, Thompson, Carr & Huber, Inc.
(FTC&H) to conduct a geomorphic maintenance assessment for the Stony Creek Drain System (SCDS)
and develop recommendations to improve the function and quality of the system. The assessment
included evaluating the designated portion of Stony Creek Drain (Stony) from Muskrat Lake, Olive
Township to Grange Road, Dallas Township and five high-priority tributaries, Figure 1. The assessment
included evaluation of geomorphic characteristics of the drain channel, including cross sectional area,
width to depth ratio, pattern, profile and other morphological features. A detailed geomorphic assessment
was conducted for the Stony, while a preliminary geomorphic assessment was conducted for the five
tributaries. The five high-priority tributaries, e.g. Spaulding Creek, Holden Creek, Muskrat Creek, Bad
Creek and the Kloeckner and Fuller Drain, (Tributaries) were selected for assessment by the CCDC
based on their known and/or suspected impairments and impact on the Stony. The purpose of this report
is to provide a summary of the geomorphic assessments and offer prioritized recommendations for both
short and long-term maintenance activities within the SCDS.

METHODOLOGY
A geomorphologist from FTC&H conducted an assessment of the Stony and Tributaries by reviewing
2005 Clinton County aerial photography to identify land use, general morphology and watercourse
pattern. Information, including but not limited to, stable channel locations, areas of erosion,
sedimentation, deposition, over-widening, road and culvert crossings, and, where possible, side inlets,
were reviewed. Areas of concern (AOC) identified during the aerial photograph review were documented
and field verified; although the field verification process differed slightly between the Stony and the
Tributaries. A majority of AOCs identified for the Stony were field verified. AOCs not field-verified were
those areas identified as being similar in geomorphic character to adjacent AOCs within the same larger
assessment area. However, AOCs identified for the Tributaries were only field verified if they were located
within one mile of the Tributaries’ confluence with the Stony.

For reporting and assessment purposes, the Stony was partitioned into 16 approximate one-mile
assessment areas (A through P), Figure 1, and are described in Table 1. Within each of the
16 assessment areas, site numbers were assigned to record site-specific AOCs where impairments exist
and require corrective action, Figure 1. A priority ranking of high, medium or low was then assigned to
each AOC within each assessment area (A through P) based on the severity of impairment(s) or the
area’s potential to impact overall stability of the Stony in the future. Preliminary Best Management
Practices (BMPs) were then identified for each AOC identified within the Stony’s 16 assessment areas.
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The Tributaries were not partitioned into smaller assessment areas and site-specific impairments were
not recorded. However, each tributary did receive a priority ranking of high, medium or low based on
severity of impairment and its impact on the overall condition of the Stony. Those Tributaries requiring a
detailed geomorphic assessment to identify cause for impairment were also documented. BMPs were not
identified for the Tributaries. A windshield survey of channel conditions was also conducted at all road
crossings for each of the Tributaries.

Each AOC field verified within the Stony’s 16 assessment areas was photographed (Appendix 1) and site
conditions and impairments were documented. Typical impairments and/or conditions were noted for
each of the five tributaries; photographs were taken and are provided in Appendix 2.
As stated above, AOCs within each of the 16 assessment areas in the Stony and the Tributaries were
prioritized as high, medium or low. Prioritization was based upon potential impact to conveyance
(flooding) and existing or potential damage to infrastructure or private property. A numerical ranking was
then assigned to each AOC for each of the 16 assessment areas to provide a systematic and
cost-effective approach for implementing corrective measures. The assessment areas were then ranked
based upon their level of impairment and each received a numerical implementation priority ranking
(Table 2). The tributaries also received a priority ranking for implementing corrective measures and are
shown in Table 3. Once prioritization was established for the Stony and Tributaries, an overall
prioritization was determined for the entire SCDS. Table 4 provides a big-picture view within the entire
SCDS and the most cost-effective approach for addressing those concerns and achieving stability within
the SCDS. Because of the potential impact a specific tributary may have on the Stony, it may be
necessary to work on the tributary prior to conducting work on some of the assessment areas within the
Stony. By conducting work on the tributary first, there is greater potential to achieve long-term stability on
the Stony and therefore may decrease the number and degree of impairments noted during the original
assessment.

RESULTS – STONY CREEK DRAIN
Overall, the Stony is in good condition in terms of conveyance and stability and flooding does
not seem to be a concern. Many portions of the Stony are very stable and have little or no
impairments. However, erosion, sedimentation, deposition, undercutting, instream structures,
lack of floodplain access, and changes in drain pattern are degrading drain function in
numerous locations throughout the Stony. Many of the impairments are directly related to the
over-widened nature of the channel, soil type, construction activities along roadside ditches,
maintenance activities within the Stony and its tributaries, farming practices and tributary
sediment load. The over-widened nature of the Stony’s channel is likely due to prior excavation
activities that were intended to accommodate flow substantially larger than bankfull conditions
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(1.5 to 2-year storm event). The Stony’s over-widened channel has resulted in sedimentation
within the drain bed which has reduced the channel’s cross section and caused changes in
channel pattern such as excessive meandering. During large storm events, sediment that has
been deposited within the channel is redirecting flow and causing erosion on adjacent banks. As
a result, the channel continues to meander and become wider and shallower over time.

The soils within the Stony watershed are also contributing to channel instability and sediment
load. Soils within the upper profile of the channel corridor of the main branch of the Stony
generally consist of lower permeability and more cohesive soils than do the underlying material
which consists of highly permeable sands and gravels. The main branch extends vertically
through the more resistant and stable material into the loose unconsolidated sands and gravels.
This underlying material has low erosion resistance and is susceptible to slumping and other
erosion processes. The high erosion potential, lack of organic material and low nutrients of
these soils results in poor vegetative cover and extremely unstable channel conditions. These
unstable soils combined with the over widened nature of the channel have created localized and
wide spread instability throughout the Stony.

Instream deposition in the form of braided channels, midchannel bars and rapidly growing point
bars were observed throughout all areas of the Stony and are a major cause of bank erosion
and channel instability. Streambank scour and bank slumping are also prevalent in many areas.
Overall channel morphology is inconsistent throughout the Drain and the channel generally
exceeds the stable width within most assessment areas. Floodplain is not readily accessible
throughout most of the Stony due to agricultural land use. However, where floodplain does exist,
it is not always accessible, in most cases, due to steep banks and an incised nature of the
channel (10 to 12 feet). Though the floodplain is not readily accessible, debris and large
amounts of sediment from large storm events were noted 10 to 20 feet away from the top of the
bank. This debris and sediment within the floodplain is an indication that the Stony is extremely
flashy. For long-term stability of the Stony, it is critical that the floodplain storage not be reduced
and where possible increased to reduce flashiness and improve stability of the channel.

Countless other watercourses, including but not limited to field tiles, private drains, county
drains, creeks and streams, flow to the Stony making one of the largest conveyors of water in
Clinton County. Although not assessed, these watercourses have their own morphology which
ultimately impacts the Stony. Field assessment indicates that where some of these
watercourses discharge to the Stony, erosion was identified in the form of gullies and
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associated head cutting. Though there is some sediment being supplied to the Stony from gully
erosion and aeolian transport, the actual amount of material supplied to the Stony from these
areas is minor relative to the sediment being supplied to the Stony from bank erosion within the
Stony and its tributaries.

Impairments are most prevalent in Areas F, H, I and J while Areas K, M and P have limited
site-specific areas of instability. Provided below is a brief description of each assessment area
and noted impairments. Photographs for typical impairments observed for AOCs within each
assessment area are provided in Appendix 1.

ASSESSMENT AREA DETAILS
AREA A – GRANGE ROAD TO HINMAN ROAD
The most downstream assessment area of the designated portion of the Stony, Area A, is best
characterized as an excessively over-widened channel. Channel width ranges anywhere from
60 to 74 feet (Photo 1). Erosion, undercutting, fallen trees, and sedimentation are prevalent
throughout the area (Photo 2). Vegetative cover is absent along the streambank throughout
much of the area. Previous stabilization measures west of the confluence with Kloeckner and
Fuller Drain have failed and erosion continues due to large amounts of sediment, cobble and
stone being supplied from the Kloeckner and Fuller Drain (Photo 3). A sandy bottom covers a
majority of Area A and point bars are beginning to form (Photo 4). Adequate floodplain
intermittently exists; however, the incised nature of the channel more than likely prohibits flood
flows from frequently reaching the floodplain, except during high-flow events as evidenced by a
debris line 23 feet away from the edge of bank (Photo 5). Eight AOCs were noted as requiring
maintenance activities throughout Area A.

AREA B – HINMAN ROAD TO TALLMAN ROAD
Improper

design

and

installation

of

several

in-stream

structures

within

Area B

(Photos 6, 7 and 8) are adversely impacting flow, resulting in erosion, sedimentation and
widening of the channel (Photo 9). Channel width in this area varies between 60 and 69 feet
wide. Similar to Area A, sporadic areas of floodplain exists, however, flow rarely reaches
floodplain due to the incised nature of the channel. A total of four AOCs were identified as
requiring maintenance activities in Area B.
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AREA C – TALLMAN ROAD TO WRIGHT ROAD
Similar to Area B, several in-stream structures where observed that are redirecting flow toward
the channel bank resulting in erosion and channel widening (Photos 10 and 11). However,
erosion is occurring at a slower rate than in Area B due to sufficient vegetative cover
(Photos 12 and 13). Conversely, if banks become void of vegetation, erosion and channel
widening will occur at a much more rapid rate than is occurring today. The drain bed is sandy
and smooth, lacks stone/cobble, which is indicative of excessive sedimentation. Area C contains
three AOCs that will benefit from minor maintenance activities.

AREA D – WRIGHT ROAD TO BAUER ROAD
Overall, this area of the Stony is in good condition. Channel width ranges from 60 to 67 feet.
The channel is incised and banks are extremely steep and well vegetated; however, areas of
erosion, sedimentation and bank slumping were observed. Excessive sediment input from one
particular farm drain is directly related to erosion and point bar formation (Photos 14 and 15). An
instream structure was observed and noted as causing bank erosion (Photos 16 and 17). Only
two AOCs were identified for this area.

AREA E – BAUER ROAD TO WACOUSTA ROAD (EXTENDED)
Comparable to Area D, Area E is also in good condition even though the channel is incised with
steep banks. The banks are well-vegetated and intermittent areas of erosion, sedimentation and
bank slumping were observed. Channel width in this area ranges from 50 to 53 feet. Excessive
sediment input from Muskrat Creek is directly impacting the most upstream portion of Area E,
resulting in point bar formation and bank erosion (Photos 18 and 19). An instream structure at
the Bauer Road Bridge is redirecting flow into the south bank resulting in bank erosion
(Photo 20). Two AOCs were identified as requiring maintenance work in this area.

AREA F – WACOUSTA ROAD (EXTENDED) TO FOREST HILL ROAD
Severe erosion and sedimentation in the form of large point bars and midchannel bars plagued
this area of the Stony (Photos 21, 22 and 23). Notably, the Stony’s condition was far worse than
observed during the aerial photography review indicating that conditions have drastically
changed over the past four years. Channel width ranges from 50 to 60 feet. Large spoil piles
adjacent the Stony indicate previous dredging activities, likely associated with installation of
farm crossings, which has contributed to an over-widened channel condition. Two instream
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structures (riffles) are redirecting flow and creating havoc on downstream banks (Photo 24).
Seven AOCs were recorded for Area F.

AREA G – FOREST HILL ROAD TO FRANCIS ROAD
Inconsistent channel pattern and improperly designed and installed instream structures (dams),
at Taft and Francis Road bridges, (Photos 25 and 26) are creating numerous problems in this
area (Photos 27 and 28). Channel pattern is significantly altered and inconsistent resulting in
bank erosion and formation of large point bars and many midchannel bars and islands
(Photo 29). Average channel width in Area G is approximately 50 feet. Access to floodplain is
sporadic, at best. A total of five AOCS were noted for this area.

AREA H – FRANCIS ROAD TO LOWELL ROAD
One of the most impaired areas of the Stony, conditions within Area H have drastically changed
since the 2005 aerial photographs were taken. Excessive sediment loading and resulting
meandering channel pattern have caused aggressive erosion and development of very large
point bars and several midchannel bars (Photos 30, 31 and 32). Undercutting and bank erosion
is most severe in the wooded area of Area H for a distance of approximately 2,800 feet. Fallen
trees and log jams will quickly become a concern should corrective measures not be taken
(Photo 33). Problems in Area H can be attributed to sedimentation and the dam upstream of
Francis Road (Photo 34). In addition, the previously installed Ajax bank stabilization structures
have failed and significantly altered channel pattern and conditions. Like most of the Stony,
there is limited access to floodplain. Banks are fairly well vegetated although not able to
withstand the erosive processes. Channel width ranges from 25 to 40 feet. Though six individual
AOCs were identified for Area H, the entire area is truly an AOC.

AREA I – LOWELL ROAD TO GROVE ROAD
Impairments in Area I are consistent with other areas throughout much of the Stony. Too much
sediment in the system is causing erosion, undercutting, point bar formation and an
over-widening of the channel (Photos 35, 36 and 37). Impairments not identified on aerial
photography were observed throughout much of this area. Channel width in this area is
approximately 37 feet. Banks are fairly well vegetated and there is little to no floodplain.
A tributary flowing from the south is headcutting and causing streambank erosion and erosion
along the road bed at Grove Road (Photo 38). There are six AOCs within Area I.
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AREA J – GROVE ROAD TO AIRPORT ROAD (EXTENDED)
Inconsistent meander pattern and sediment overload are causing this area of the Stony to
experience bank slumping and erosion, point bar formation and midchannel bars (Photo 39).
Additionally, a tributary flowing from the north is impacting stability of this area (Photo 40).
Banks are somewhat well vegetated yet experiencing toe scour and erosion (Photo 41).
However the channel is not as incised as other areas of the Stony. Erosion is occurring directly
adjacent to farm fields and will soon impact farming activities (Photo 42). Channel width ranges
from 20 to 40 feet throughout this area. Four AOCs were noted for Area J.

AREA K – AIRPORT ROAD (EXTENDED) TO SPAULDING CREEK CONFLUENCE
Area K is relatively stable with only two areas of instability, both of which are related to meander
pattern created when the channel was originally excavated. In both areas excessive sediment
deposition is causing erosion on the outer bend of the meander and the formation of point bars
and/or midchannel bars. Channel width ranges from 20 to 25 feet. There are two AOCs in this
3,500 feet assessment area.

AREA L – SPAULDING CREEK CONFLUENCE TO TAFT ROAD
This area of the Stony is less impaired and more stable than many of the downstream areas.
However, sporadic areas of erosion, point and midchannel bar formations, over-widening,
undercutting and change in pattern were noted (Photos 43 and 44). Generally banks are well
vegetated and very steep throughout most of the area and are experiencing toe scour
(Photo 45) although intermittent areas of channel stability were observed. Overall, sediment
loading, pattern change and an improperly designed and installed riffle structure (Photo 46) are
causing impairments in the area. A sandy substrate exists and channel width ranges from
18 to 30 feet. A total of five AOCs were documented for Area L.

AREA M – TAFT ROAD TO CENTERLINE ROAD
Markedly stable in comparison to Area L, this area of the Stony is in good condition
(Photos 47 and 48). Flow is generally directed into the middle of the channel and the substrate
consists of cobble and stone which is indicative of stable channel conditions for this area. Areas
of very minor erosion and deposition were observed (Photos 49 and 50). An approximate
channel width between 18 and 25 feet exists throughout this area. Two low-priority AOCs were
recorded for Area M.
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AREA N – CENTERLINE ROAD TO PRICE ROAD
Impairments throughout Area N are directly related to sediment input. Erosion, meandering,
point bar formation, midchannel bars and over-widening were observed (Photos 51, 52 and 53).
Erosion and channel widening are active and clearly noticeable (Photo 54). The channel banks
in the more downstream portion of this area are less incised and steep compared to other
assessment areas of the Stony allowing high water flow to access floodplain. The upstream
portion of this area is morphologically similar to Areas A, B and C with a more incised channel,
little or no access to floodplain, steep banks and toe erosion. Channel width ranges from
20 to 30 feet. Eight AOCs were found in Area N.

AREA O – PRICE ROAD TO JASON ROAD
Excavation in Area O has created a relatively wide channel with limited or no access to the
floodplain and poor flow conditions resulting in sedimentation, erosion, log jams and midchannel
bars (Photos 55 and 56). However, a large portion of the channel in this area is trending toward
stability and functioning well because the channel has filled in sufficiently to form a stable
two-stage channel. Stable portions have a channel width of 12 to 15 feet, while the more
unstable areas are 20 to 25 feet wide. Two instream dams are redirecting flow and causing
streambank erosion (Photo 57). Overall, the entire area would benefit from woody debris
management (Photo 58). There are four AOCs in Area O.

AREA P – JASON ROAD TO MUSKRAT LAKE
Impairments identified for the downstream half (wooded portion) of this Area are associated with
the over-widened condition of the channel. Channel widths in the lower half averaged nearly
30 feet in width while downstream of Jason Road the channel widths averaged approximately
15 feet and are continuing to narrow. Formation of mid-channel bars, bank erosion and falling
trees were identified within this reach (Photos 59, 60 and 61). Upstream of the wooded portion
the drain flows through an extensive emergent marsh system and no impairments were
identified. Only one AOC was identified in Area P.

TRIBUTARY ASSESSMENTS
The Tributaries (Spaulding, Holden, Muskrat and Bad Creeks and the Kloeckner and Fuller
Drain) were visually inspected to confirm potential impairments identified in the aerial
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photograph review. Field assessments were conducted beginning at each tributary’s confluence
with the Stony and continued upstream for a distance of one mile. (Impairments identified during
the aerial photograph review that were outside of the one mile radius were not field verified, as
previously agreed upon with the CCDC. However, these impairments were considered during
the overall prioritization of the tributaries and overall Stony prioritization. The tributaries were
selected for review based on their suspected or known impairments and overall apparent impact
on the Stony. Results of the field inspection and aerial photographic review showed the
Kloeckner and Fuller Drain to be the most impaired tributary while Spaulding Creek was
identified as the most stable. Provided below is a summary of channel conditions observed
during the field assessment for each drain and timeframe for implementing corrective measures.
Table 3 prioritizes the tributaries and identifies which require a detailed geomorphic assessment
and/or corrective BMPs. Photographs of typical impairments observed for each tributary are
provided in Appendix 2.

RESULTS
SPAULDING CREEK
Flowing from the east, Spaulding Creek is a wide, slow-flowing channel with extremely steep
and high banks with no floodplain access. Excellent vegetative cover exists which protects
these steep banks from excessive erosion which commonly occurs in incised channels of this
nature. Intermittent areas of erosion mostly due to animal traffic and mid-stream bars were
noted but do not appear to be adversely impacting channel stability or flow. A sandy channel
bottom with ripple marks, little to no cobble and instream vegetation indicates sediment is being
transported and deposited throughout the system (Photo 1). The most notable area of
impairment is resultant of an improperly aligned tributary flowing from the south into the drain
(Photos 2, 3 and 4). Overall, the drain is stable, in good condition and adequately conveys
water. Inspection of the drain from all road crossings indicates the drain’s stable condition.
Corrective BMPs should be implemented within the next 6 to 12 months.

HOLDEN CREEK
The Holden Creek flows from the east and enters the Stony just north of Price Road. Sporadic
areas of excessive streambank erosion, sedimentation and deposition were noted throughout
the one mile assessment area (Photos 5 through 9). Stabilization measures (installation of
concrete slabs) downstream of Old US 27 have all but failed and are accelerating channel
instability (Photos 7 and 8). Lack of adequate buffers and over-manicured lawns (north of Price
1/26/2010
J:\090723\REPT\STONY GEOMORPH MAINT ASSESSMNT_2010_0126.DOCX

9

Road) are also contributing to erosion and bank stability (Photo 9). Inconsistent channel width
and pattern were also observed. Inspection of the Price Road and Old US 27 road crossing
revealed areas of erosion and instability, which is consistent with conditions noted throughout
the drain. Overall, the drain is fairly stable and adequately conveys water. However, corrective
measures will need to be taken in many areas of the drain within the next six months to prevent
further degradation of the drain and loss of property.

MUSKRAT CREEK
Traversing from the south and entering the Stony in Bengal Township, Muskrat Creek is
experiencing instability in the form of slumped banks, erosion and deposition (Photo 10). Many
of the slumped banks have begun to repair themselves and are well vegetated; however others
are impacting flow, resulting in a meandering channel pattern, erosion and point bars
(Photos 11 and 12). Numerous areas of previous stabilization efforts (south of Centerline Road)
were observed and appear to be working fairly well. The confluence with the Stony is severely
impaired and continues to negatively impact the Stony’s north bank. Evidence of past and
present erosion and sediment supply within the Muskrat can be observed along top of the
concrete slabs and at the mouth of the Muskrat (Photos 13 and 14, respectively). Channel
condition was assessed at all six road crossings. All road crossings, with the exception of
Church Road, exhibit impairments including, but not limited to, moderate to severe bank
erosion, sedimentation, improper culvert alignment and poor stabilization measures. Most
notably is the severe bank erosion south of Pratt Road (Photo 15). Without immediate corrective
action, continued damage and property loss is imminent. Overall, the drain’s condition is
average, fairly stable and effectively conveys water. Like the Holden, steps to correct
impairments will need to be taken within the next six months to prevent further loss of property
and degradation to the drain.

BAD CREEK
Entering Stony from the south, the Bad Creek can be characterized as a somewhat stable
watercourse experiencing intermittent areas of slight to moderate impairment. Banks are well
vegetated and mainly stable. Erosion in the form of slumping banks, instream bars and fallen
trees were the common impairments noted throughout the watercourse (Photo 16). Like the
Muskrat, many of the slumped banks have begun to repair themselves; however other areas of
slumping and sediment deposition are impacting flow resulting in further undercutting, erosion
and mid-stream bars (Photo 17). Thirty feet upstream from the Bad Creek’s confluence with the
1/26/2010
J:\090723\REPT\STONY GEOMORPH MAINT ASSESSMNT_2010_0126.DOCX

10

Stony, flood debris was observed within a small tree four feet above the channel banks,
confirming high flows are able to reach the floodplain (Photo 18). Streambank erosion is
evident, but not nearly as severe as with many of the other tributaries. The channel is beginning
to meander and over-widen in random areas throughout the watercourse (Photo 19). Channel
condition was evaluated at five road crossings. Price Road crossing (Photo 20) exhibits the
most severe level of impairment. Overall, the creek’s condition is average, fairly stable and
effectively conveys water. Within the next 12 months, steps to correct noted impairments should
be taken.

KLOECKNER AND FULLER DRAIN
The Kloeckner and Fuller Drain flows from the south and outlets to the Stony in Dallas Township
near the most downstream portion of the Stony. Throughout the assessment area, the
watercourse is plagued by excessive bank erosion, sedimentation, deposition, point bar
formation, undercutting, over-widening, bank slumps and erratic channel pattern (Photos 21, 22
and 23). Streambank erosion north of Dexter Trail was estimated to be occurring at two and one
half feet (2.5′) per year, and possibly higher. A failing culvert near the drain’s outlet to Stony
shows the degree the channel has migrated over time and the severe impairment which is
occurring within the drain. Severe bank erosion, deposition and stone and cobble deposits were
observed downstream of the culvert at the confluence with the Stony (Photos 24 and 25).
Interestingly, this tributary has the most access to floodplain but is the most impaired of all five
tributaries assessed. The high level of impairment is due in large part to the tight meander
pattern, relatively steep channel profile from south of Dexter trail to the mouth, and large
sediment load. A few small areas of the drain exhibit stable channel conditions (Photo 26). This
stability appears to be related to the natural riffle pool sequence which has formed within the
channel. The drain was inspected at six road crossings and all demonstrated some level of
impairment. Unlike the other tributaries, the water quality south of Taft Road appears somewhat
questionable as water was murky, cloudy, stagnate and green in color. In addition, algae
blooms observed in the water are indicative of excessive nutrients entering the system. Overall,
the drain’s condition and stability are fair and water conveyance is average. Within the next six
months, steps to correct noted impairments should be taken.
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RECOMMENDATIONS
It is our opinion that corrective measures begin immediately to prevent further degradation and
instability to the SCDS and loss of adjacent land. Corrective measures need not only be
implemented within Stony but also within high priority tributaries that are severely impacting the
Stony. Four of the five tributaries require detailed geomorphic assessments which should be
conducted as soon as possible in order to identify impairments and develop a corrective action
plan. These geomorphic assessments can be conducted simultaneously with maintenance
activities on the Stony. This approach will offer the greatest opportunity for improving stability
within the SCDS. It is our opinion that Areas H, J and F, along with the Kloeckner and Fuller
Drain receive corrective action within six months. The corrective measures which are under
taken must work toward channel stability while giving consideration to soil type, flow, floodplain
access, slope and other geomorphic conditions. Furthermore, FTC&H strongly recommends
that corrective measures be implemented in accordance with prioritization outlined in Table 4.
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Table 1

Stony Creek Drain Assessment Area Details

Assessment Area

Description

A

Grange to Hinman

B

Hinman to Tallman

C

Tallman to Wright

D

Wright to Bauer

E

Bauer to Thelen

F

Thelen to Forest Hill

G

Forest Hill to Francis

H

Francis to Lowell

I

Lowell to Grove

J

Grove to Airport (extended)

K

Airport (extended) to Dewitt

L

Taft to confluence w/main branch

M

Taft to Centerline

N

Centerline to Price

O

Price to Jason

P

Jason to Muskrat Lake

1/26/2010

RECOMMENDED MAINTENANCE ACTIVITIES
for
AREAS OF CONCERN WITHIN STONY CREEK DRAIN

Table 2

Assessment
Assessment
Area Ranking
Area
by Level of
Implementation
Impairment Priority Ranking

1

1

Assessment Area

Francis to Lowell (Area H)

Ranking
Within
Assessment
Area of
Area
Concern Priority

Problem Description

Maintenance Activity

Work To Be
Construction Cost
Conducted By
Estimate*

A

M

6

Erosion, rock dam near pump
house

Remove rock dam, channel realignment,
instream structures (vanes, cross vanes and/or
riffles)

Contractor

$4,000

B

H

4

Erosion, sedimentation, overwidening

Install instream structures (vanes, cross vanes
and/or riffles)

Contractor

$35,500

C

H

3

Contractor

$35,500

D

H

2

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$50,500

E

H

1

Erosion, sediment bar, meander Channel realignment, instream structures (vanes,
pattern, deposition,
cross vanes and/or riffles)

Contractor

$55,500

F

M

5

Erosion, sediment bar, meander Install instream structures (vanes, cross vanes
pattern, deposition,
and/or riffles)

Contractor

$3,000

Erosion, sediment bar, meander Channel realignment, instream structures (vanes,
pattern, deposition,
cross vanes and/or riffles)
Erosion, point bars, AJAX;
instream bars

$184,000

Subtotal

2

3

Grove to Airport (extended) (Area J)

A

H

1

B

M

4

C

H

3

D

H

2

Subtotal

1

Erosion, sedimentation, point bar, Channel realignment, instream structures (vanes,
midstream bars
cross vanes and/or riffles)

Contractor

$16,000

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$5,200

Erosion, sedimentation, point bar, Channel realignment, instream structures (vanes,
midstream bars
cross vanes and/or riffles)

Contractor

$10,000

Contractor

$6,000

Erosion, sedimentation,
undercutting, point bar

Erosion, sedimentation,
undercutting, point bar

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

$37,200
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RECOMMENDED MAINTENANCE ACTIVITIES
for
AREAS OF CONCERN WITHIN STONY CREEK DRAIN

Table 2

Assessment
Assessment
Area Ranking
Area
by Level of
Implementation
Impairment Priority Ranking

1

1

3

4

Assessment Area

Francis to Lowell (Area H)
Wacousta (extended) to Forest Hill
(Area F)

Ranking
Within
Assessment
Area of
Area
Concern Priority

Problem Description

Maintenance Activity

Work To Be
Construction Cost
Conducted By
Estimate*

Adjust crossing, Channel realignment, instream
structures (vanes, cross vanes and/or riffles)

Contractor

$7,000

Erosion, over-widening, point bar

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$5,000

Erosion, sediment bar, riffle

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$10,500

Erosion, sedimentation, point bar, Channel realignment, instream structures (vanes,
midstream bar, deposition
cross vanes and/or riffles)

Contractor

$11,000

Remove riffle and install instream structures
(vanes, cross vanes and/or riffles)

Contractor

$10,000

Install instream structures (vanes, cross vanes
and/or riffles)

Contractor

$10,000

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$14,000

A

H

6

Erosion, point bar, riffle

B

H

5

C

H

4

D

H

3

E

M

7

Erosion, point bars, man-made
dam

F

H

2

Erosion

G

H

1

Erosion, point bar

$67,500

Subtotal

4

2

Lowell to Grove (Area I)

A

H

1

Erosion, point bar, midstream bar

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$7,500

B

M

2

Erosion, point bar, sedimentation, Channel realignment, instream structures (vanes,
meander pattern
cross vanes and/or riffles)

Contractor

$4,000

C

L

6

Erosion

Install instream structures (vanes, cross vanes
and/or riffles)

Contractor

$8,000

D

L

5

Erosion

Install instream structures (vanes, cross vanes
and/or riffles)

Contractor

$8,000

E

L

4

Erosion

Install instream structures (vanes, cross vanes
and/or riffles)

Contractor

$8,000

F

M

3

Contractor

$4,000

Subtotal
2

Erosion, sedimentation,
Channel realignment, instream structures (vanes,
undercutting, point bar, tributary
cross vanes and/or riffles)
erosion

$39,500
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RECOMMENDED MAINTENANCE ACTIVITIES
for
AREAS OF CONCERN WITHIN STONY CREEK DRAIN

Table 2

Assessment
Assessment
Area Ranking
Area
by Level of
Implementation
Impairment Priority Ranking

5

7

1

1

Assessment Area

Stony confluence with Spaulding
Drain to Taft (Area L)
Francis to Lowell (Area H)

Ranking
Within
Assessment
Area of
Area
Concern Priority

Problem Description

Maintenance Activity

Work To Be
Construction Cost
Conducted By
Estimate*

Channel realignment, remove rock dam,
instream structures (vanes, cross vanes and/or
riffles)

Contractor

$12,000

Erosion, undercutting, point bar

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$12,000

3

Erosion, point bar

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$8,000

L

5

Minor erosion, steep banks

Tapper and vegetate banks, instream structures

Contractor

$6,000

L

4

Erosion, midstream bar

Remove mid stream bar and install cross vane

Contractor

$4,000

A

H

2

Erosion, point bars, overwidening, rock dam

B

H

1

C

M

D

E

$42,000

Subtotal

6

6

Grange to Hinman (Area A)

A

M

3

Erosion, downcutting,
overwidening

Dredging and vanes

Contractor

$6,000

B

M

4

Erosion, overwidening

Instream structures (vanes or cross vanes)

Contractor

$8,000

C

H

2

Erosion, sedimentation, fall trees,
Instream structures (vanes or cross vanes)
over-widening

Contractor

$8,000

D

H

1

Erosion, sedimentation, overwidening

Instream structures (vanes or cross vanes)

Contractor

$6,000

E

L

8

Erosion, sedimentation, overwidening

Instream structures (vanes or cross vanes)

Contractor

$3,000

F

M

5

Erosion, sedimentation, overwidening

Instream structures (vanes or cross vanes)

Contractor

$8,000

G

M

6

Erosion, sedimentation, overwidening, meander pattern, point Instream structures (vanes or cross vanes)
bar

Contractor

$6,000

H

M

7

Contractor

$12,000

Subtotal
3

Erosion, sedimentation, overwidening

Instream structures (vanes or cross vanes)

$57,000
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RECOMMENDED MAINTENANCE ACTIVITIES
for
AREAS OF CONCERN WITHIN STONY CREEK DRAIN

Table 2

Assessment
Assessment
Area Ranking
Area
by Level of
Implementation
Impairment Priority Ranking

Assessment Area

1

1

Francis to Lowell (Area H)

7

8

Centerline to Price (Area N)

Ranking
Within
Assessment
Area of
Area
Concern Priority

Problem Description

A

M

4

Erosion, sediment bar

B

H

2

C

H

D

Maintenance Activity

Work To Be
Construction Cost
Conducted By
Estimate*

Remove sediment bar

Contractor

$1,000

Erosion, meander pattern

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$12,000

1

Erosion, point bar

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$6,000

H

3

Erosion, point bar

Install instream structure (vane)

Contractor

$2,000

E

L

8

Erosion

Install instream structures

Contractor

$12,000

F

L

7

Erosion

Install instream structures

Contractor

$12,000

G

M

6

Erosion

Install instream structures

Contractor

$4,000

H

M

5

Erosion, meander pattern,
deposition

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$6,000
$55,000

Subtotal

8

5

Forest Hill to Francis (Area G)

A

M

5

Adjust rocks under bridge, Channel realignment,
Erosion, point bar, instream bar,
instream structures (vanes, cross vanes and/or
rock dam under bridge
riffles)

B

M

4

Erosion, rock dam under bridge

C

M

3

D

M

E

M

Subtotal
4

Contractor

$8,000

Adjust rocks under bridge, instream structures
(vanes, cross vanes and/or riffles)

Contractor

$8,000

Erosion, point bar, meander
pattern, instream bar

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$8,000

2

Erosion, point bars

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$3,000

1

Erosion, point bars

Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$7,000
$34,000
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RECOMMENDED MAINTENANCE ACTIVITIES
for
AREAS OF CONCERN WITHIN STONY CREEK DRAIN

Table 2

Assessment
Assessment
Area Ranking
Area
by Level of
Implementation
Impairment Priority Ranking

9

9

Assessment Area

Bauer to Wacousta (extended)
(Area E)

Ranking
Within
Assessment
Area of
Area
Concern Priority
A

H

2

B

H

1

Problem Description
Erosion; riffle under bridge

Maintenance Activity
Install instream structures (vanes, cross vanes
and/or riffles)

Meander pattern, erosion,
Channel realignment, instream structures (vanes,
deposition, over-widening, point
cross vanes and/or riffles)
bars

Work To Be
Construction Cost
Conducted By
Estimate*
Contractor

$4,000

Contractor

$14,000
$18,000

Subtotal

1

1

Francis to Lowell (Area H)

10

10

Wright to Bauer (Area D)

A

H

2

Erosion, over-widening,
slumped/steep banks, riffle
structure

Remove riffle and install instream structures
(vanes, cross vanes and/or riffles)

Contractor

$7,000

B

H

1

Meander pattern, erosion,
sedimentation

Install instream structures (vanes, cross vanes
and/or riffles)

Contractor

$10,000
$17,000

Subtotal

11

13

Tallman to Wright (Area C)

A

M

2

Erosion, sedimentation, overwidening, remove instream
structure

Remove instream structure and install instream
structures (vanes, cross vanes and/or riffles)

Contractor

$4,000

B

M

3

Erosion, sedimentation, overwidening

Install instream structures (vanes, cross vanes
and/or riffles)

Contractor

$4,000

C

H

1

Erosion, improper riffle

Remove riffle and install instream structures
(vanes, cross vanes and/or riffles)

Contractor

$4,000
$12,000

Subtotal
A

H

1

Erosion, sedimentation, overwidening, instream structure

Remove instream structure and install instream
structures (vanes, cross vanes and/ or riffles)

Contractor

$7,000

B

H

2

Erosion, vane or riffle

Remove riffle structure and install instream
structure (vanes, cross vanes and/ or riffles)

Contractor

$1,000

C

H

3

Erosion, over-widening, riffle

Remove riffle structure and install instream
structure (vanes, cross vanes and/ or riffles)

Contractor

$2,000

D

H

4

Sedimentation/erosion

Dredge sediment and install instream structures
(vanes, cross vanes and/or riffles)

Contractor

$2,000

Hinman to Tallman (Area B)
12

12

Subtotal

5

$12,000
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RECOMMENDED MAINTENANCE ACTIVITIES
for
AREAS OF CONCERN WITHIN STONY CREEK DRAIN

Table 2

Assessment
Assessment
Area Ranking
Area
by Level of
Implementation
Impairment Priority Ranking

Assessment Area

13

11

Price to Jason (Area O)

1

1

Francis to Lowell (Area H)

Ranking
Within
Assessment
Area of
Area
Concern Priority

Work To Be
Construction Cost
Conducted By
Estimate*

Problem Description

Maintenance Activity
Channel realignment, instream structures (vanes,
cross vanes and/or riffles)

Contractor

$5,000

Remove dam, instream structure, debris
management

Contractor

$4,000

A

M

1

Erosion, point bar

B

H

2

Erosion downstream of dam

C

L

3

Woody debris in channel

Debris management

Contractor

D

L

4

Woody debris in channel

Debris management

Contractor
$9,000

Subtotal

14

14

Airport (extended) to Stony Creek's
confluence with Spaulding Drain
(Area K)

A

H

1

Erosion, sedimentation, point bar, Channel realignment, instream structures (vanes,
midstream bars
cross vanes and/or riffles)

Contractor

$7,000

B

M

2

Erosion, sedimentation, point bar, Install instream structures (vanes, cross vanes
midstream bars
and/or riffles)

Contractor

$8,000
$15,000

Subtotal

15

15

Jason to Muskrat Lake (Area P)

A

L

1

Erosion, sedimentation, fallen
trees, debris, over-widening

Channel realignment and redirect riffle

Contractor

$500

Subtotal

16

16

Taft to Centerline (Area M)

$500

A

L

Very minor erosion, minor
deposition

Yearly monitoring to determine if conditions
change

B

L

Very minor erosion, minor
deposition

Yearly monitoring to determine if conditions
change
$0

Subtotal

GRAND TOTAL

$599,200

*Cost estimate does not include engineering design and construction management

6

1/26/2010RECOMMENDATIONS SUMMARY.xlsx

H

H

H

H

L

1

2

3

4

5

Spaulding Creek

Holden Creek

Bad Creek

Muskrat Creek

Kloeckner and Fuller Drain

Watercourse

*Priority ranking based on level of impairment observed in the aerial photograph review and field verification

Priority Ranking*

Geomorphic
Assessment
Priority

Table 3

Good

Fair

Fair

Fair

Fair

Overall Stability

TRIBUTARY PRIORITIZATION

X

X

X

X

Detailed Geomorphic
Assessment

6-12 months

3-6 months

3-6 months

3-6 months

3 months

Timeframe to Begin
Corrective Measures
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X

X

X

X

X

Corrective BMPs

Recommended Action

Table 4

Ranking for Implementing Corrective Measures within the
Stony Creek Drain System

Assessment Area Assessment
Ranking by
Area
Level of
Implementation Assessment
Impairment
Priority Ranking
Area

Assessment Area Description

2

1

H

Francis to Lowell

3

2

J

Grove to Airport (extended)

5

3

I

Lowell to Grove

1

4

na

Kloeckner and Fuller Drain

4

5

F

Wacousta (extended) to Forest Hill

6

6

L

Stony confluence with Spaulding Drain to Taft

7

7

na

Muskrat Creek

9

8

na

Bad Creek

8

9

A

Grange to Hinman

10

10

na

Holden Creek

11

11

N

Centerline to Price

12

12

G

Forest Hill to Francis

13

13

E

Bauer to Wacousta (extended)

14

14

D

Wright to Bauer

15

15

C

Tallman to Wright

16

16

B

Hinman to Tallman

17

17

O

Price to Jason

18

18

K

Airport (extended) to Stony's confluence with Spaulding Drain

19

19

P

Jason to Muskrat Lake

20

20

M

Taft to Centerline

21

21

na

Spaulding Creek

Appendix 1

Area A: Grange Road to Hinman Road

Photo 1 – over-widened channel

Photo 3 – confluence with Klockner and Fuller

Photo 2 – erosion, undercutting, fallen trees

Photo 4 – sandy bottom

Photo 5 – debris line

Area B: Hinman Road to Tallman Road

Photo 6 – instream structure; widened channel

Photo 7 – instream structure

Photo 8 – structure diverting flow; erosion

Photo 9 – bank erosion; widening channel

AREA C: Tallman Road to Wright Road

Photo 10 – instream structures; bank erosion

Photo 12 – vegetated banks and erosion

Photo 11 – riffle and resulting erosion

Photo 13 – vegetated banks; minor erosion

AREA D: Wright Road to Bauer Road

Photo 14 – north bank erosion and point bar

Photo 15 – point bar formation

Photo 16 – in-stream structure

Photo 17 – south bank erosion

AREA E: BAUER ROAD TO WACOUSTA ROAD (extended)

Photo 18 – point bar and bank erosion

Photo 20 – south bank erosion at Bauer Road bridge

Photo 19 – bank erosion to top of farm field

AREA F: WACOUSTA ROAD (extended) to FOREST HILL ROAD

Photo 21 – huge point bar and bank erosion

Photo 22 – bank erosion; pattern; point bar

Photo 23 – midchannel bars; point bars

Photo 24 – riffle; erosion; point bar

AREA G: FOREST HILL ROAD TO FRANCIS ROAD

Photo 25 – dam at Taft Road bridge

Photo 26 – dam at Francis Road bridge

Photo 27 – downstream Taft Road bridge

Photo 28 – downstream Francis Road bridge

Photo 29 – erosion; point bars; meandering

AREA H: FRANCIS ROAD TO LOWELL ROAD

Photo 30 – erosion; midchannel bars; pattern

Photo 32 – midchannel bars

Photo 31 – meandering pattern

Photo 33 – undercutting; erosion; point bars

Photo 34 – dam upstream from Francis Road

AREA I: LOWELL ROAD TO GROVE ROAD

Photo 35 – erosion to top of bank

Photo 36 – west from Grove Road; undercutting;
pattern; erosion

Photo 37 – midchannel bars; pattern; erosion

Photo 38 – erosion from drain headcutting
Grove Road

AREA J: GROVE ROAD TO AIRPORT ROAD (extended)

Photo 39 – bank slumping; point bars; erosion

Photo 41 – scour and erosion under vegetation

Photo 40 – tributary; erosion and midchannel bar

Photo 42 – erosion to top of bank into farm field

AREA K: AIRPORT ROAD (extended) TO SPAULDING CREEK CONFLUENCE

As this area was not field verified, site photographs are not available.

AREA L: SPAULDING CREEK CONFLUENCE TO TAFT ROAD

Photo 43 – erosion; toe scour; point bar formation

Photo 44 – erosion; midchannel bar; point bar

Photo 45 – toe scour under vegetation

Photo 46 – riffle

AREA M: TAFT ROAD TO CENTERLINE ROAD

Photo 47 – looking south from Taft Road stable channel

Photo 48 – looking west from Centerline Road –
erosion

Photo 49 – undercutting; minor erosion

Photo 50 – north from Taft Road; minor erosion

AREA N: CENTERLINE ROAD TO PRICE ROAD

Photo 51 – erosion; meandering; point bars

Photo 52 – looking downstream from Price Road

Photo 53 – midchannel bar; erosion at Centerline Road
Bridge

Photo 54 – erosion and channel widening

AREA O: PRICE ROAD TO JASON ROAD

Photo 55 – south from Price Road

Photo 56 – midchannel bar

Photo 57 – dam and bank erosion

Photo 58 – woody debris

AREA P: JASON ROAD TO MUSKRAT LAKE

Photo 59 – sedimentation, point bar, log jam

Photo 61 – fallen trees and woody debris

Photo 60 – fallen trees, log jam

Appendix 2

SPAULDING CREEK

Photo 1 – sandy, vegetative bottom

Photo 3 – bank erosion

Photo 2 – confluence with agriculture drain

Photo 4 – bank erosion and point bar formation

HOLDEN CREEK

Photo 5 – point bars, sedimentation/deposition

Photo 7 – erosion behind failing stabilization

Photo 9 – erosion; lack of buffer; manicured lawn

Photo 6 – bank erosion; point bars; deposition

Photo 8 – failing stabilization; erosion

MUSKRAT CREEK

`

Photo 10 – bank erosion

Photo 12 – deposition

Photo 14 – erosion; deposition at outlet to Stony

Photo 11 – vegetated bank slumps and
meandering channel pattern

Photo 13 – erosion behind concrete slabs

Photo 15 – severe bank erosion – Pratt Road

BAD CREEK

Photo 16 – bank erosion

Photo 17 – mid stream bars

Photo 18 – debris line 10 feet from channel

Photo 19 – overwidening channel

Photo 20 – Price Road crossing

KLOECKNER and FULLER DRAIN

Photo 21 – erosion; midchannel bars; deposition

Photo 22 – severe erosion

Photo 23 – erosion (before culvert)

Photo 24 – erosion; deposition (after culvert)

Photo 25 – stone deposits (after culvert) at outlet

Photo 26 – stable channel condition

