2019 DIKE INSPECTION REPORT – Village of Estral Beach

7194 Lakeview Boulevard, Newport, MI 48166
(734) 586-8380

Date of Inspections: 23 & 30 March 2019
Attendees: Ed Dyson: Dike Coordinator, Bette Alley: DPW Administrator, Danny
Swindle: Village President
Attachments: Photos
Scope:
This report addresses the condition of the flood control structures and devices that are in
place which the Village relies on for protection from flooding (i.e., clay dikes, berms,
lakeside structures, and pumps). The Village is responsible for maintenance of the clay
dikes, pumps and associated equipment, and lakeside structures on Village property.
Village ordinance 1052A, “Flood Control Device Ordinance”, places the responsibility
for maintaining and repair of the flood control structures (i.e., rock filled cribbings,
concrete walls, steel walls, and rip rap) along Lakeshore Drive on the respective property
owner. Therefore, details of these structures will not be included in this report, except to
mention that these structures are part of the Village’s overall flood mitigation effort.
Because of the importance of the lakeside structures, a visual inspection of the structural
integrity of these flood control devices was performed from the lake, and letters asking
for a response sent to the property owners where is was noted that there is obvious or
potential structural integrity issues. The condition of the rock filled cribbings on Village
owned property will be addressed.
The clay dikes were inspected, starting at the South Pump House (7323 Lakeshore
Drive), along Canal Street and Port Sunlight, along the USFWS Strong Unit, and down
Michael Street back to Lakeshore Drive.
In addition, the condition and/or recommendation for the pump houses and retainer ponds
will also be addressed.
Rock Filled Cribbings:
It is noted that the rock cribbings along Lakeshore Drive are well beyond their design
life. Recent failures of cribbings show that the main failure mode is the rusting of the
support pipes on the bottom and internal to the cribbing. It is expected that every
remaining rock cribbing along the lake shore is compromised, even if the deterioration is
not readily apparent.

Page 1 of 15

2019 DIKE INSPECTION REPORT – Village of Estral Beach
South Turn-Around Easement
Still appears to be in decent shape. The angle steel on the top was repaired in 2016. This
cribbing is not protected from wave action. It can be assumed that the bottom structural
pipe and the internal piping of the cribbing is rusted through. Flood mitigation workshops
held in 2018 and 2019 discussed this issue. The main corrective action would be to add
large rip rap, such as concrete tetrapods, along the base of the existing steel wall to break
up wave action before hitting the breakwall. In addition, stabilization of at least the
bottom of the rock cribbing will be needed before the structural pipes fail completely.
Lakeview Avenue Easement
Still appears to be in decent shape due to the fact that there is land and rock on the
lakeside that helps dissipate wave energy prior to impact with the cribbing. It can be
assumed that the bottom structural pipe and the internal piping is rusted through. This
access is being considered as a lake access point for Village residents. Non-motorized PA
51 money has been approved for the walkway from the road to the breakwall. The intent
is to have plans prepared this spring for presentation to the Village Council, with
fundraisers to begin to fund the project.
Phyllis Street Easement
Still appears to be in decent shape, however, the adjoining section was recently removed
and the bottom structural pipe and the internal piping were rusted through. This cribbing
does have some protection from the waves by the large concrete block between the lake
and the cribbing. This access has been selected as a lake access point for Village
residents. The draft plan and design have been submitted to the Village Council, the
USACE/DEQ permit obtained for the steel sheet pile wall into the lake and the associated
lakeside pad. The wall planned to replace the rock filled cribbing still needs final design,
and recommended engineering approval. Even if just the sheet pile wall and lakeside
concrete deck are installed, it will provide some protection of the existing rock cribbing
from wave action. Final plans are needed for the entire project.
North Turn-Around Easement
Still appears to be in decent shape. This cribbing is protected somewhat by the rocks and
buffer area between the lake and the cribbing. Some vegetation growth needs to be
controlled. It can be assumed that the bottom structural pipe and the internal piping is
rusted through. This area needs a concrete pad and/or large rip rap to provide for
dissipation of wave energy before hitting the rock cribbing. The base of the rock cribbing
also needs to be stabilized due to rusting of the rock cribbing pipe at the bottom.
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Pump Houses and Retaining Ponds:
7323 Lakeshore Drive Pump House
The pump house superstructure was replaced in 2013. There are no further issues with the
pump house or equipment at this time.
The Village acquired the property around the south pump house this year due to failure to
sell for back taxes, and therefore provides the Village more options for repairs to the
pump house, retention pond, and clay dike in this area. It is suggested that a survey of this
property be performed to better identify the boundary lines within which the Village has
to work.
The rail road tie wall on the pump house side of the retention pond is severely
deteriorated and has collapsed. The soil between pump house foundation and the
retention pond is washing into the retention pond, further compromising the stability of
the pump house foundation. The loss of soil on the retention side of the pump house
severely compromises its integrity and needs mitigation actions very soon. The Village
went out for bids in 2014 and received a single bid for $58,000 which was more than the
Village had available. This is a priority action for dewatering of the south (west) end
of the bowl.
The retention pond will need some maintenance, such as dredging, at some time in the
future but is minimally acceptable at this time. It is prudent to perform the dredging work
at the same time as the wall stabilization. Discussion on the retaining pond will expanded
on under the section on dike in this area. Fencing was installed to minimize blockage of
the pump intake pipe by branches and other debris. This concept needs to be redesigned
and made permanent.
Due to the erosion of the canal side toe of the dike, a specification was prepared to install
100 feet to 400 feet of sheet piling wall. The steel wall would have addressed the
identified issues; muskrat intrusion, sloughing, toe of dike stabilization, reduction of
maintenance on this section of dike, and minimization of intrusion into the canal.
Included in this specification is to replace the retainer pond wall. The sole bid received in
2018 was rejected due to cost ($215,600). It has become critical to make some sort of
repair to this section of dike soon. This work is expected to go out for bid again in spring
of 2019.
Upon receipt of State grant money, the steel wall specification was to be rebid this spring
with changes made to reduce the amount of steel, and therefore cost, by one-third. The
bid was to replace the wall, dredge out the retention pond, and to add a diffuser at the
bottom of the pump suction pipe to decrease the capture velocity of the water. However,
Village Council wants to evaluate the condition and possibly recommend a different fix.
The steel wall should still be considered since it addresses all of the five issues identified
with the south dike, and the proposed fix has no design specification at this time nor an
estimated cost.
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7925 Michael Street Pump House
The pump house superstructure was replaced in 2015. There are no further issues with the
pump house at this time.
The retention pond needs maintenance, including dredging, at some time in the near
future. The earthen side of the retention pond by the stairs is sloughing off into the
retention pond. In addition, there is a pipe which appears to be connected to the other side
of the dike and allowing water to enter the retention pond. This pipe will be plugged this
spring when the water level is down so that the situation can be better accessed. Fencing
was installed to minimize blockage of the pump intake pipe by branches and other debris.
This concept needs to be redesigned and made permanent.
Pumps
Both pumps are working fine. There is a small water leak on one north pump that needs
to be addressed. Vacuum gauges have been installed on the suction side of both pumps to
monitor the operation to ensure we are outside of the cavitation region of the pumps. Due
to the importance of the pumps in the flood control strategy, the pumps should be
maintained and inspected on a scheduled frequency. Also, the purchase of a back-up
pump should be investigated, or entry into a contract with Monroe County to obtain use
of theirs as needed. A contact and associated information of where to obtain an
emergency pump on short notice should be identified, documented, and made readily
available to DPW personnel.
At the Village’s request, Professional Pump, Inc. made a site visit to determine if the
pumps were being operated according to the Manufacturer’s design. They were also
asked to make recommendations for pump improvements. The representative stated that
depending on the RPMs, the pumps are capable of lifting 23 feet, and the minimum
suction line submergence required is 2 to 3 feet. They noted that the prime time seemed
longer than expected, therefore the recommended air release valve was installed on each
pump to shorten the priming time. Another recommendation was to install a case heater
on each pump as an added measure of safety from freezing since they are set up to accept
heaters. It was also noted that the south pump was missing the check valve internals and
that replacement would also shorten the priming time. The quotes were reviewed by the
DPW and Council, with approval given to perform a PM on the north pump which has
bearing noise, install an air release valve, and to replace the check valve internals on the
south pump. This work was performed in 2018.
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Clay Dikes:
South Pump House Section
The section of dike along the dead end of the canal, parallel to Lakeshore Drive, has a
steep slope where it enters the water. It also has easy access for burrowing, water
dwelling rodents. The concern is that since the canal side is constantly against the water,
with more than 30 years since installation, the clay dike may be honeycombed with
muskrat dens and trails. During an extended high westerly wind, the canal level drop
exposing the canal side toe of the dike. It was clear that the erosion was excessive, to the
point of undercutting the dike along that section and exposing muskrat entrances. This is
the section of dike that had previously failed. In addition, in recent months, there are
additional sections of the dike that have sloughed, and other damage noted which has
increased the urgency for repair. This is a priority action for flood mitigation of the
bowl.
One option is to install sheet piling along the most vulnerable section of this dike if the
complete construction cannot be funded. A quote was received in 2018 to install a steel
wall, but the estimate was more than the Village had to spend. Estimating ($6/ft2 of steel
sheet)(400’ wall)(average of 12’ lengths)(120% for tie backs), the cost for the steel would
be about $35,000. Assume that the installation cost is about that of the cost of the steel,
the steel wall should be able to be installed for less than $100,000.
The Council approved at the 4/26/19 special meeting to pursue a sloped design into the
canal, with rip rap and steel fencing, along with dredge spoil filled geo-bags and possibly
geo-grid. No exact design was provided nor a cost.
This work is expected to go out for bid in April along with bid repair for the retention
pond wall. It is considered prudent to also include in the bid a quote for installation of a
steel wall since the cost of the other option being pursued is unknown, and by not
including it could result in additional repair delays.
Another option to assist with mitigation, but not directly address the underlying issues, is
to clear the trees, wood, and brush from along the retention pond side and dump the
dredge spoils along the dike to thicken the dike in these areas. The added volume of clay
spoils would strengthen this section of dike, but would also remove some of the existing
retention pond volume. Digging out of another area of the retention pond will be required
to make up for this loss of water retention volume. This option will be further considered
after the corrective measures have been installed to stabilize the dike.
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Canal Street & Port Sunlight Section
As with the rest of the dike system which abuts areas of standing water, it is susceptible
to burrowing water dwelling animals. In addition, the rock rip-rap makes it difficult, if
not impossible to see burrow holes. The Village would like to see the residents that live
along a section of the clay dike regularly inspect the dike behind their house and correct
the issue, or at least notify the Village that there is an issue.
For completeness, it will be mentioned here that the dike cut made many years ago at
7199 Canal Street to install a patio is still an issue, and is still considered a weak point in
that stretch of dike.

North Dike Section
There are no residents that live along this section of dike to ask for assistance in
inspection and repair. The mere length of this dike makes continued maintenance and
repair outside of the Village’s limited budget. Sloughing of sections of the dike have and
will continue to occur due to the lack of a 1:2 or an even better 1:3 slope on the Village
side. To obtain this needed slope would require a massive amount of clay. Between the
cost of clay and the installation cost, this scope of work is not feasible.
The Village paid to have the sloughed section of the north dike, about 300 feet from the
north pump house, repaired and rip rap installed along the side and toe. There is a small
sloughing which is being controlled by DPW with loads of clay from the quarry. Seeding
of the top of the dike in this area also needs to take place this spring. The heavy
equipment used in the repair of the north dike has left ruts where the wheels and tracks of
the equipment traversed the dike. This has no impact on the stability of the dike, but will
allow for pooling of water in this locations. The ruts should be filled with clay and seeded
when time and resources allow.
The Village paid for the USFWS to spray the trees along the dike a couple of years ago.
It appears that the herbicide application was effective, since most of the trees appear to be
dead. The next phase is to remove the dead trees in a manner that meets the requirements
of our USACE maintenance permit. A program was created by the Village whereby
residents could apply for a permit to remove the trees from the dike, thus providing a
service for the Village and obtaining wood in return, however this has only been used
once over the past several years. The Village would like to organize volunteers to cut the
trees and have a community bon fire if acceptable to the USFWS, USACE, and Estral
Beach Volunteer Fire Department (EBVFD).
The Village paid for the dikes to be flail cut which helps keep the growth down on the
dikes, providing more time for DPW to catch up with tree removal from the sides.
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There were several burrows noted on the dike. Filling in the holes is a temporary fix since
the animals continue to burrow. The Village needs to step up their efforts to eradicate the
burrowing animals to increase the integrity of the dikes. In addition to having volunteers
hunt the animals using valid permits, the Village should also reach out to the DNR to
determine what other options are available.
Traps were purchased last year in an attempt to reduce the population of burrowing
animals. The hope is that the efforts will be more effective this year since we will be
starting in the spring instead of the fall.
Michael Street Section
The same issues are found along this short section of dike, in that burrowing animals are
a threat to the integrity. Since it is along a dead canal, the chance of breach in this section
does not appear to be as big of an issue at this time. This does not mean that continued
observation and planning for how to address the deterioration of the dike should not be
diligently pursued.
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Prioritized Recommendations: (In order of importance, with most important being first)
1. Install as much sheet piling, or other repair, along as much of the dead canal as we
can afford, parallel to Lakeshore Drive, to minimize our chance of dike rupture in this
area. Failure of this section of dike would impact everyone in the Village,
whether directly or indirectly. At this time, bid specifications are planned to go out
in April and must be a Council priority to get the repair made.
2. Install a retaining wall at the south pump house side of the retention pond at 7323
Lakeshore Drive. The specification prepared must also include dredging of the
retention pond, and making the temporary screen design made of fence more
permanent.
3. Install a retaining wall at the east (north) side of the north pump house to prevent
further sloughing into the retention pond at 7925 Michael Street. The specification
prepared must also include dredging of the retention pond, and making the temporary
screen design made of fence more permanent.
4. Remove the dead trees from the sides of the dike. Allow residents to use the Village
permit for removing wood from the dike, after signing the release form, to assist with
this project. Coordinate with EBVFD to get a permit to burn the non-usable wood.
This is a much needed spring, summer, fall effort that needs to be coordinated with
the needed permits and the needed volunteer work force. DPW has made progress
with their limited time, equipment, and labor force. It is hoped that the JAWS crew
can be used to help with this effort.
5. Perform scheduled preventative maintenance (PM) on each pump to ensure they will
be ready for operation when called upon. This is expected to cost between $1,000 and
$2,000 per year for the inspection, plus any additional cost for parts and repair. The
quote from Professional pump was $850 per pump for PMs. The PM was performed
on both pumps. The level of intrusive work involved with the pump rebuilds is above
DPW’s skill set, and therefore will require continued working with a pump vendor in
the future.
6. Increase hunting and trapping of burrowing animals and the filling of any holes
located. This is an ongoing effort and will continue to be performed as needed, and as
time allows.
7. Enter into an agreement with Berlin Charter Township or Monroe County Emergency
Management, for use of their pump(s) as needed.
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Sloughing Repair and Rip Rap by North Pump House
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Sloughing Repair and Rip Rap by North Pump House
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Examples of Burrow Entrances
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Undercut Toe of South Dike by South Pump House
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Undercut Toe of South Dike by South Pump House
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Additional Damage to the South Dike
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South Pump House Retaining Wall
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