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EXECUTIVE SUMMARY
Carmel Township, working in cooperation with the Eaton County Road Commission, has requested MSG to
undertake a preliminary engineering feasibility study of options to eliminate the periodic road closure of Five Point
Highway, which will provide a long term solution to the current situation. The location to be evaluated is Five Point
Highway between Maurer and Matthews Roads. This study has been commissioned to determine the most feasible
alternative to reduce the long term settlement and occasional flooding of the roadway.
Based on our review, the road is adjacent to wetlands with a relatively flat topography. Soil conditions along the road
area consist of pavement underlain by sand fill which in turn is underlain by layers of peat, marl, sand and soft clays.
Based on our review, it appears that flooding and settlement issues are severe between test borings B06 and B08
(see profile in Appendix B). Review of the boring logs indicates that these areas are underlain by significant deposit
of peat and marl (about 30 feet). These areas received the largest amount of fill, up to 9 feet. It appears that the
combination of a substantial thickness of organic matter (settlement susceptible soils) and fill (load) at these locations
may have resulted in the excessive settlement and associated flooding. In addition, the roadway surface in this area
was the last section to be paved, having been filled occasionally with multiple layers of road gravel prior to being
paved.
It was also found during field investigations that the Brown Drain crosses Five Point Highway in the area of the worst
settlement. Due to this, the existing culvert crossing has settled with the roadway, causing the culvert to be
embedded in the sediment at the bottom of the drain. This has created a syphon condition as the top of the culvert
now appears to be completely submerged in the muck. Due to this, without frequent cleaning, the culvert can
become completely blocked, which is the primary cause of the flooding.
The existing road surface, though it has a history of being raised through filling, currently is approximately 1.5 feet
below the adjacent profile elevation from approximately 400 feet west of the Brown Drain to just east of the Brown
Drain. This section, approximately 400 feet long, will be the primary focus for this feasibility study.
It was determined through field investigations, review of existing data, economic comparisons and engineering
judgement, that the most feasible alternative to alleviate both the flooding and the settlement issues would be the
following:
 Excavate out the existing fill materials in the area of the worst settlement
 Construct a traditional culvert structure crossing the Brown Drain
 Backfill the settlement area with lightweight blast furnace slag
 Construct a new traditional asphalt road surface
Additional details and information is available in the following report.
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1.0

INTRODUCTION

Five Point Highway, between Maurer Road and Matthews Road in Carmel Township, has a history of frequent
closures, particularly during late winter and early spring. The issue stems from the fact that the roadway traverses a
large wetland in this area which is underlain by thick deposits of peat and marl soils. The instability of the underlying
soils has caused the roadway to settle, particularly in the area of the Brown Drain crossing, approximately 3700 feet
east of Maurer Road. The existing culvert and roadbed in this area have sunk by as much as 5 feet (estimated) since
the original installation of the culvert. Due to this, the Drain Commissioner’s Office has to have the culvert cleaned
out multiple times throughout the year in order to maintain flow through the culvert and appears to be a direct cause
of the roadway flooding in the area of the Brown Drain.
The existing road surface, though it has a history of being raised through fillin, currently is approximately 1.5 feet
below the adjacent profile elevation from approximately 400 feet west of the Brown Drain to just east of the Brown
Drain. This section, approximately 400 feet long, will be the primary focus for this feasibility study.
Carmel Township working in cooperation with the Eaton County Road Commission, has requested MSG to provide a
preliminary engineering feasibility study of options to eliminate the periodic road closure of Five Point Highway, with
recommendations which will provide long term solution(s) to the current situation. The location to be evaluated is Five
Point Highway between Maurer and Matthews Roads. This study has been commissioned to determine the most
feasible alternative.
To complete our work we reviewed maps, topography and test borings completed by PSI in 2013. Also, we visited
the site to make observations. During the site visit, conditions were measured and photographed to determine
probable causes for pavement distress and flooding and to determine the approximate extents of the issue.
Estimated construction costs were developed based on historic bidding information from Michigan Department of
Transportation, through consultation with industry experts and cross referencing with recent as bid unit prices.
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2.0

SITE DESCRIPTION
2.1

Site Conditions

Five Point Highway is a county road located on the border between Carmel Township (to the North) and
Walton Township (to the South). Traffic is fairly light with an ADT of approximately 1200 vehicles a day in
2004, down to about 700 vehicles a day in 2010. The subject site is located where the Brown Drain crosses
Five Point Highway, approximately 3700 feet east of Maurer Road. The main area of settlement appears to
be from approximately 400 feet west of the Brown Drain to just east of the drain.
The subject area is located within a large federally regulated wetland which includes a large portion of the
catchment area for the Brown Drain. Any work within the area of the drain crossing will require a joint permit
application to the MDEQ for both Floodplain and Wetlands. The topography in the area of the Brown Drain
crossing is flat and rises approximately 50 feet from the Brown Drain area to Matthews Road to the east.
From the Brown Drain wetland area to the west, the topography rises slightly to the Battle Creek River and
then rises further to Maurer Road. See Figure 2.1 for both general wetland location and site topography.

Figure 2.1 National Wetlands Inventory Map

The Brown Drain upstream of the crossing has a catchment area of 1.12 square miles (per the MDEQ).
Approximately ½ this area is wetlands while the remaining is a mixture of agricultural and large parcel single
family residential property. Downstream of the crossing, the Brown Drain turns to the west, paralleling Five
Point Highway for about 1500 feet where it spills into the Battle Creek River.
The Brown Drain crosses Five Point Highway approximately 1500 feet east of the Battle Creek River. From
Eaton County Road Commission records, the culvert is a 48” diameter round pipe. This could not be
verified through field observation as the culvert was completely submerged in the mud at the bottom of the
drain. A pole was used to push down through the mud and determine that the top of the culvert was
approximately 5’ below the surface of the roadway. A second 48” diameter corrugated metal pipe culvert
crosses Five Point Highway approximately 500 feet west of the Brown Drain (1000 feet east of the Battle
Creek River) and acts as a wetland equalization culvert. This culvert appears to be in good condition and
there is not any obvious evidence of settlement. It was observed through field observation that the water
surface elevation on the north side of the roadway at this second culvert appeared to be lower than the
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water surface at the Brown Drain crossing by as much as 2 to 3 feet. However, they are likely hydraulically
connected further upstream through the wetlands.
2.2

Subsurface Conditions

To develop an understanding of subsurface conditions, we reviewed the test borings completed by PSI. A
total of eleven borings were completed along the project subject area as shown in Appendix A. A profile of
the soils encountered during drilling operations, prepared by PSI, is shown on Appendix B. The borings
extended from existing pavement surface to a maximum depth of 50 feet. Subsurface conditions at the site
were characterized with several distinct soils layer including sand fill, peat and marl, soft clay and sand.
The thickness of the loose to medium compact sand fill ranged from 1.5 feet at the location of boring B-9 to
a maximum of 9 feet at the location of Boring B-7. The thickness of the peat/marl materials ranged from 3
feet at the location of Boring B-1 to about 32.5 at the location of Boring B-6. The peat and marl layers were
underlain by either a layer of very soft to soft clay or very loose to loose sands. These sand and clay layers
are in turn underlain by a layer of medium compact sand.
Groundwater was encountered during drilling at depths ranging from 2 to about 43 ft. Based on our review
of the soil borings and soil types, we estimate that groundwater is a few to several feet below existing
ground surface.
Table 2.1
Boring
Number
B-1

Summary of Soils

Distance from Brown Drain

Thickness of Fill Material

Thickness of Peat/Marl

1100 Feet West

6 Feet (bridge
embankment)

3 Feet

B-2

900 Feet West

2 Feet

4 Feet

B-3

700 Feet West

2 Feet

7.5 Feet

B-4

500 Feet West

1.5 Feet

12 Feet

B-5

300 Feet West

2 Feet

5 Feet

B-6

100 Feet West

6 Feet

32.5 Feet

B-7

Just East

9 Feet

25.5 Feet

B-8

100 Feet East

2 Feet

28 Feet

B-9

300 Feet East

1.5 Feet

18 Feet
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3.0

SITE OBSERVATIONS
3.1

Pavement Conditions

There is a marked drop in the elevation of the roadway of approximately 1.5 feet from 400 feet west of the
Brown Drain to just east of the Brown Drain. The pavement in the area of settlement (400 feet east of and
including the Brown Drain Crossing) showed evidence of distress, with significant rutting and patching.
Also, the earthen shoulders through this area appeared to be mounding up about 3 to 6 inches immediately
adjacent to the roadway, which implies that the roadway is still settling at a significant rate.

Figure 3.1

Pavement Condition in
Area of High Settlement

Figure 3.2

Pavement Condition in
Area of Low Settlement

Though the pavement does show signs of age related distress, the pavement either side of the settlement
area appears to be in good condition, with only the expected cracking and rutting due to the age of the
pavement. The Road Commission also provided information that the area of concern had remained gravel
while the adjacent areas had been paved decades ago. This may also be accounting for the difference in
distress witnessed due to variations in the total pavement thickness. We do not currently have historical
information of when Five Point Highway was last resurfaced or reconstructed.
3.2

Drainage Conditions

The roadway in the area of the Brown Drain has a
history of flooding at various times, particularly
during spring melts or during extremely rainy
seasons. This has caused the Eaton County Road
Commission to close the road on multiple
occasions (see photo on report cover). The
flooding and settlement of the culvert, along with
frequent cleaning of the drain crossing, is causing
damage to the edge of the pavement structure,
particularly in the immediate area of the Brown
Drain Crossing.
Figure 3.3 Edge of Road at Brown Drain
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3.3

Culvert Conditions

The Brown Drain Culvert crossing is completely submerged below the sediment in the bottom of the Brown
Drain. This is the primary cause of the flooding in the area of the Brown Drain. Water elevations on the
north side of the road appeared to be approximately 1.5 feet higher than the south side during a field visit to
the site due to the plugged culvert. Structural condition of the culvert pipe could not be assessed. However,
the structural condition is not the main reason this culvert requires replacement. The culvert needs to be
replaced to return the Brown Drain to full flow throughout the year.
The wetland equalization culvert, approximately
500 feet west of the Brown Drain crossing, is a 48
inch diameter corrugated metal pipe structure that
appears to be in good condition. The age of the
culvert is unknown.
There are significant signs of surface rust, though it
does not appear to be structurally deficient. There
appears to be much less sediment being
transported through this culvert than through the
Brown Drain culvert, likely due to the filtering effect
of the wetland on the waters tributary to this culvert.
Figure 3.4 Wetland Equalization Culvert
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4.0

ENGINEERING EVALUATION
This study looks at mitigating two issues involving the Brown Drain Crossing of Five Point Highway:
1. Frequent Flooding (and associated closure) of Five Point Highway in the area of the Brown Drain.
2. Long term settlement of Five Point Highway in the area of the Brown Drain.
The main cause of the frequent flooding appears to be the fact that the existing culvert crossing has settled
to below the record invert elevation of the Brown Drain, creating a syphon situation. Due to the low flow
velocities of the Brown Drain, the culvert requires frequent cleaning to maintain flows. In addition, the
culvert to the west (approximately 500 feet), though it acts as an overflow for the Brown Drain, is physically
separated from the Brown Drain in the locale of Five Point Highway. Hydraulically, it is connected further
upstream at a higher elevation and therefore does not provide as much relief as it could.
The settlement of the roadway in the area of culvert (and associated settlement of the culvert itself) appears
to be due to the ‘squeezing’ of the peat and marl deposits which, as seen in the area of the Brown Drain,
appear to be thicker than the areas which do not show as much evidence of settlement. Also, the addition
of heavier fill soils, added through many years of maintaining the roadway, appears to have exacerbated the
problem and further increased the settlement.
Due to impacts on the wetlands of creating a new ditch from the Brown Drain to the equalization culvert, it is
unlikely that the MDEQ would permit a direct surface water connection between the Brown Drain, adjacent
to Five Point Highway, to the equalization culvert.

5.0

EVALUATION OF ALTERNATIVES
All alternatives look at mitigating both main issues above and include both replacement of the Brown Drain
culvert, and elevating the existing road profile in the settlement area. It was deemed that re-routing of the
Brown Drain on the north side of the roadway, which would eliminate the flooding issue created by the
existing plugged culvert, would not be permit-able by the MDEQ due to possible damage to the existing
regulated wetland. Also, it would not mitigate the settlement of the roadway so could only be compared
against the culvert replacement options. Also, a new, large diameter culvert would be necessary to bridge
the driveway for the property immediately east of the Battle Creek River on the north side of the road further
reducing any savings that would be realized by not replacing the Brown Drain culvert.
5.1

Bridges
The following alternatives involve bridging the entire area of settled roadway.
5.1.1

Bridge Entire Settlement Area

This alternative consists of bridging the entire area of high settlement with a new traditional bridge.
A new bridge, approximately 400 feet in length would be constructed to bridge the entire area of
high settlement. A new culvert structure would no longer be necessary as the bridge would allow
free flow of the water from the Brown Drain and the adjacent wetland to cross the roadway under
the bridge. In addition, a section of roadway would have to be constructed on either side of the
bridge (approximately 50’) in order to construct the new approaches.
One potential negative impact of this alternative is that the roadway approaching the bridge would
possibly continue to settle, while the pile supported bridge would not which could cause a long term
maintenance issue with periodic resurfacing/reconstruction of the bridge approaches.
Major costs include the following:




400 feet Precast Concrete slab decks on Capped Pile substructure = $2.8 Million cost
50’ each side associated approach work = $200,000.
Total cost for alternative (w/30% Contingency/Mobilization) = $3,900,000
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5.1.2

‘Bailey’ Bridge

A Bailey bridge is essentially a temporary structure that is used by the military and in emergency
situations. In basic terms, it is a prefabricated complete bridge structure with temporary
approaches that can quickly be placed to cross rivers or valleys in emergency situations. The
benefit of a structure of this nature is that it can be quickly put in place in emergency situations.
However, it is truly meant to be a temporary structure. They are significantly more expensive when
compared to permanent structures of the same size when placed on permanent foundations and
also are not designed to be utilized for long term solutions.
A similar alternative would be a prefabricated bridge structure placed using the Accelerated Bridge
Construction (ABC) method. This method also tends to cost more than traditional bridge
construction. However, the benefit of ABC construction is that it creates significantly less
disruption to traffic and reduced closure times. As Five Point Highway is already frequently closed
due to flooding and poor conditions in the area of the Brown Drain, it is not likely that the additional
cost required by the ABC method would be preferred.
5.1.3

Pile Supported Roadway

We have included this option under ‘bridges’ as it essentially would be an on-grade bridge. The
method would be to drive closely spaced pile grid (5’ on center estimated) to stable soils and then
build a reinforced concrete road on the pile foundation. The grid would consist of 5 piles along the
road width (5’ spacing over 20 feet) x 81 piles along the road center (5’ spacing over 400 feet) for a
total of 405 piles. Pile length would have to extend down into stable soil, estimated to 90 feet. The
piles could likely be driven through holes cored in the existing pavement in order to provide a
steady work platform. Then a layer of gravel would be placed and a 10” reinforced structural
concrete slab constructed on top of the gravel. The entire pavement structure would be supported
on the piles. This work would also include replacement of the existing Brown Drain culvert with a
pile supported three sided culvert.
This alternative also has the same potential negative impact that the roadway approaching the
bridge would possibly continue to settle, while the pile supported roadway would not which could
cause a long term maintenance issue with periodic resurfacing/reconstruction of the bridge
approaches.
Major costs include the following:





36,450 feet piles @ $50 / foot = $1,820,000
400 cubic yards of Aggregate Base @ $20 / cubic yard = $8,000
1100 square yards Reinforced Concrete Road @ $60 / square yard = $66,000
New Brown Drain Pile Supported Culvert Crossing = $200,000

Total Estimate Cost (w/30% contingency/mobilization) = $2,700,000.
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5.2

Complete Excavation or Stabilization of Unsuitable Soils
The following alternatives involve complete excavation of the Peat and Marl soils and replacement
with clean stable fill or complete stabilization in place of the Peat and Marl soils.
5.2.1

Complete Excavation and Replacement

This alternative involves complete removal and replacement of the unstable soils within the area of
extreme settlement. This will also involve replacement of the Brown Drain culvert with a new pipe
culvert and reconstruction of the road pavement structure. The scope of this study does not go into
the details of the culvert but the cost estimate includes a standard 48” diameter corrugated metal
pipe culvert at the record elevation of the Brown Drain.
MDOT specifications recommend a maximum depth for this type of mitigation at 12 feet due to the
excessive costs for temporary sheeting to stabilize the excavation, dewatering and potential for
infiltration of surrounding materials into the excavation that could potentially irreparably damage the
surrounding wetlands. The existing peat and marl deposits in the area of the Brown Drain extend
to a depth of close to 40 feet below grade. To excavate out all the bad soils, sheet piling would
have to be driven to a maximum depth of 92 feet below grade (2.3x the depth of excavation) to
isolate and shore up the excavation.
In addition to the cost’s below, the permitting involved will be extensive as a good deal of the work
will be within regulated wetlands. Also, further study will have to be performed including significant
sub-surface ground water modelling to determine if there will be any long term impacts to the
upstream or downstream wetlands due to changes in the groundwater flow that replacing the deep
peat and marl may cause.
It is assumed that due to side stability issues, the fill material would have to be placed wider than
just the roadway embankment to avoid the fill material along the edge of the roadway laterally
pushing into the adjacent peat and marl. For the purposes of this study, it is assumed that the
excavation would need to be twice as wide as the existing roadway embankment, further impacting
the wetland and drain.
Major costs include the following:







57,000 square feet of sheet piling @ $20 / square foot = $1,140,000
27,000 cubic yards of excavation @ $15 / cubic yard = $405,000
27,000 cubic yards disposal of excavated material @ $20 / cubic yard = $540,000
26,000 cubic yards of sand backfill @ $15 / cubic yard = $390,000
1100 square yards Asphalt on aggregate road @ $45 / square yard = $50,000
40 feet Culvert Crossing @ $200 / foot = $8,000

Total Estimate Cost (w/30% contingency/mobilization) = $3,300,000.
In addition, there is a potential that sheet piling will need to remain in place which would
increase the cost of sheet piling by approximately $570,000 ($10 per square foot).
5.2.2

In Place Stabilization of Un-suitable Soils

This alternative involves injecting cementitious material down into the un-suitable soils to stabilize
them in place. Essentially, the equipment would utilize deep mixing augers, paddles or jets that
penetrate into the ground while injecting and mixing Portland cement, lime or some other stabilizing
agent. The pavement surface would likely first have to be removed in order to penetrate into the
ground below. There are various methods but they all accomplish the same ends, improving the
strength and reducing the compressibility of the underlying soils. This alternative would also
include replacing the Brown Drain culvert with a standard 48” diameter corrugated metal pipe
culvert and reconstruction of the road pavement structure.
THE MANNIK & SMITH GROUP, INC.
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Major costs include the following:






1,100 square yards Pavement Removal @ $8 / square yard = $9,000
11,000 cubic yards of soil stabilization @ $100 / cubic yard = $1,100,000
2,000 cubic yards of sand embankment @ $15 / cubic yard = $30,000
1100 square yards Asphalt on aggregate road @ $45 / square yard = $50,000
40 feet Culvert Crossing @ $200 / foot = $8,000

Total Estimate Cost (w/30% contingency/mobilization) = $1,600,000.
There may be issues involved with reducing the hydraulic conductivity of the underlying soils.
Therefore, it is uncertain if this method would be allowed in this situation and further investigation
would need to be pursued with the MDEQ.
5.3

Partial Excavation or Stabilization of Unsuitable Soils
The following alternative involves partial excavation of the Peat and Marl soils and replacement
with clean stable fill or complete stabilization in place of the Peat and Marl soils. Two options are
considered and are discussed below.
5.3.1

Partial Excavation and Replacement of Soil with Geofoam

This alternative involves removal of the immediate underlying soils of the roadway and
replacement with light weight Expanded Polystyrene (EPS) Geofoam within the area of extreme
settlement. This will also involve replacement of the Brown Drain culvert with a new culvert and
reconstruction of the road pavement structure. The scope of this study does not go into the details
of the culvert but the cost estimate includes a new 4’ diameter cmp culvert. A pile supported
structure is not recommended due to the possibility of continued settlement of the adjacent
roadway and the long term maintenance issues that this would cause.
The theory behind this method is to offset the weight of the pavement structure and traffic load on
the underlying soils by replacing some of the underlying soils, which weigh approximately 100
pounds per cubic foot with geofoam, which weighs approximately 2 pounds per cubic foot. The
proposed roadway embankment is essentially ‘floated’ over the peat and marl.
One potential drawback of EPS geofoam is that it can actually float on groundwater. Therefore, in
areas of high or variable groundwater, it is recommended that the blocks be anchored down in
order to avoid having the entire roadway structure float out of the ground. This can either be
accomplished by a sufficient amount of soil on top of the EPS block (approximately 1 foot for every
1 foot of EPS block) or a more active anchoring system (i.e. helical piles and anchoring straps to
hold the EPS down). This alternative assumes that 4 feet of fill and pavement structure will be
constructed on top of the EPS, effectively anchoring the EPS.
First, temporary sheet pile retention will need to be installed in order to de-water the work area and
avoid impacts to the surrounding wetlands. Due to the softness of the underlying soils, it is
assumed that the sheet piling would need to extend down to into the underlying sand layer below
the peat and marl.
We estimate that approximately 8 feet of soils would have to be removed for this option, to install
the following 9 feet deep section:






12” granular base
approximately 4’ of geofoam (2 layers of 2’ blocks)
protective geo-membrane (to protect geofoam from hydrocarbon damage)
install 2.5’ Thick Granular road subbase
install 1.5’ Asphalt on Aggregate road
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Major costs include the following:










2x400’x52’ (avg depth) Temporary Sheet Piling @ $20 / square foot = $830,000
4,000 cubic yards of excavation @ $15 / cubic yard = $60,000
4,000 cubic yards disposal of excavated material @ $20 / cubic yard = $80,000
450 cubic yards of sand backfill @ $15 / cubic yard = $7,000
1,800 cubic yards EPS Block Fill @ $150 / cubic yard = $270,000
1,330 square yard PVC Liner @ $8 / square yard = $11,000
900 cubic yards Granular Subbase @ $12 / cubic yard = $11,000
1,330 square yards Asphalt on aggregate road @ $45 / square yard = $50,000
40 feet Culvert Crossing @ $200 / foot = $8,000

Total Estimate Cost (w/30% contingency/mobilization) = $1,700,000.
5.3.2

Partial Excavation and Replacement of Soil with Lightweight Slag

This alternative involves removal of the immediate underlying soils of the roadway and
replacement with lightweight slag backfill within the area of extreme settlement. This will also
involve replacement of the Brown Drain culvert with a new culvert and reconstruction of the road
pavement structure. The scope of this study does not go into the details of the culvert but the cost
estimate includes a new 4’ diameter cmp culvert. A pile supported structure is not recommended
due to the possibility of continued settlement of the adjacent roadway and the long term
maintenance issues that this would cause.
The theory behind this method is to offset the weight of the pavement structure and traffic load on
the underlying soils by replacing some of the underlying soils, which weigh approximately 100
pounds per cubic foot with lightweight slag, which weighs approximately 75-80 pounds per cubic
foot. This reduces the settlement caused by the excessive weight of the roadway structure. If
enough material is removed and replaced, the effect of the roadway becomes negligible on the
underlying soils.
The slag backfill, though not as light as EPS, has multiple benefits over the EPS backfill. As it is
heavier than water, the risk of buoyancy of the fill material is eliminated. Also, since the slag does
not need to be constructed on a level surface, the excavation does not need to be dewatered to the
extent that the EPS excavation requires.
However, slightly more material needs to be excavated out (estimated to be 10’) in order to remove
enough ‘heavy’ material to offset the weight of the roadway embankment, pavement and traffic
weight. The sheet piling could be utilized in a moving operation, following the excavation and
backfill, reducing the amount of total sheet piling required at any given time. We estimate that 100’
of sheet piling (on both sides) would have to be in place in order to maintain the excavation, though
the unit price of the sheet piling will be slightly higher due to the more labor intensive ‘moving’
operation.
First, temporary sheet pile retention will need to be installed in order to de-water the work area and
avoid impacts to the surrounding wetlands. Due to the softness of the underlying soils, it is
assumed that the sheet piling would need to extend down to into the underlying sand layer below
the peat and marl.
We estimate that approximately 10 feet of soils would have to be removed for this option, to install
the following 11 feet section:



approximately 9.5’ of lightweight slag backfill
install 1.5’ Asphalt on Aggregate road

Major costs include the following:
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2x100’x60’ (avg depth) Temporary Sheet Piling @ $25 / square foot = $300,000
Potential areas of permanent sheet piling = $200,000
6,500 cubic yards of excavation @ $15 / cubic yard = $98,000
6,500 cubic yards disposal of excavated material @ $20 / cubic yard = $130,000
5,800 cubic yards Lightweight Slag Fill @ $50 / cubic yard = $290,000
1,330 square yards Asphalt on aggregate road @ $45 / square yard = $50,000
40 feet Culvert Crossing @ $200 / foot = $8,000

Total Estimate Cost (w/30% contingency/mobilization) = $1,400,000.
This alternative is deemed to be the most favorable due to the following reasons:




Having the lowest overall estimated cost.
Mitigating both the settlement of the roadway and the flooding/occasional closure of
Five Point Highway.
As the construction can be accomplished by traditional methods, it is anticipated that
local contractors familiar with the needs of Eaton County and the surrounding
community may be more likely to participate in the construction. Therefore, it is likely
that a more competitive bidding of the project could further reduce construction costs.

It should be noted that the development of the final design should include the completion of a slope stability
evaluation to assure that the proposed fill is stable and will not cause lateral displacement into the existing
wetlands.
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6.0

POSSIBLE FUNDING SOURCES
MSG has investigated possible non-traditional funding sources for this work and believe the following
options may be applicable to this project. However, further investigation will have to be performed to
determine if this project meets all the requirements of the funding sources. Also, some of the sources are
extremely competitive and securing funding is not guaranteed:






MDOT State Infrastructure Bank
o Loan that would have to be paid back over time. Interest rates and terms are
negotiable.
Rural Task Force Funds STP-Rural / TEDF-D
o Likely not enough funding for the selected option.
o 20% match required.
State Homeland Security Grant
o Very Competitive program administered through the Michigan State Police.
o 2015 Homeland Security Grand Program included $402 Million for the State Homeland
Security Program.
o Project would have to meet requirements for Hazard Mitigation Assistance.
o Would have to show access loss (closure due to flooding) could result in “potential for an
unwanted outcome resulting from an incident, event, or occurrence, as determined by
its likelihood and the associated consequences”
US Department of Agriculture – Community Facilities Direct Loan & Grant Program
o Communities (cities, villages townships and towns) under 20,000 are eligible.
o Priority point system for communities with population less than 5,500 (Carmel Township is
2,900) and low-income communities below 80% of the state non-metro median.
o Grant not available for communities with average incomes above 90% of the state
nonmetropolitan median household income. Loan may still be available.
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APPENDIX A
SOIL BORING MAP
(BY PSI) - 2013

APPENDIX B
SOIL BORING PROFILE
(BY PSI) -2013
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