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P resident ’ s M essage

By Brian Jonckheere
Livingston County Drain Commissioner

They’re All Opportunities:
What do drain code amendments, Dept of Agriculture
funding, Part 301 and 303 rule changes, the MACDC presidency, and Cub Scout pack leadership all have in common?
They’re all processes and positions that I’d never thought I
would have to occupy or oversee, let alone simultaneously. Such was the realization the other night, when I asked
my eight-year-old son whether he wanted to continue with
scouts, and was met with a resounding, “Oh yeah, man…..
waaayyyyy.” While admittedly not knowing exactly what that
statement meant, I could tell from his body language that I
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wouldn’t be getting out of any responsibilities anytime soon.
Later that night, I ruled out formally requesting an extended
301/303 reprieve from MDEQ, or submitting a motion to the
Executive Committee to enact a policy of isolationism, but
not for any attempt to reduce the load of responsibilities.
There is just so much potential in all that is going on,
that the prospects for the future are truly exciting. First of all,
there is such a tremendous amount of talent among Drain &
Water Resources Commissioners in the State that all of our
goings-on give us all kinds of opportunities to demonstrate
the sincere dedication and commitment that Drain Commissioners have to their constituency and to the State. Every
committee testimony, inter-agency meeting, and constituent
interaction is another exchange by which Drain Commissioners can, and routinely do, demonstrate their professional
savvy and dedication to other leaders in the state. That dedication is an embodiment of the passion that Drain Commissioners have for their job and one unlike any other I have
experienced among any governmental position at any level
of government.
I once told a representative of an environmental group
that was, at the time, opposing Drain Code legislation that
the Code could relegate Drain Commissioners to performing our job with the sole use of a shovel and we would still
emerge as the leaders in water resource management and
conservation. Naturally, I hoped she didn’t see that as a dare
but rather as a statement of the commitment held by Drain
Commissioners around the state.
Over the coming months, as we sit through updates at
conference or district meetings on the rule process, or state
funding, and it doesn’t appear to be all that rosy, we need to
remember the opportunities that we are being given. Despite
every hurdle thrown in our path, I have every confidence that,
as a group, Drain Commissioners will continue to demonstrate our age-old ability to deliver success amongst adversity.
So, as we prepare for, plan, discuss, and meet on all of these
issues before us, should we be grateful for all of the “opportunities” that have been thrown at us?... “Oh yeah, man…..
waaayyyyy.”
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Open Channel
Design Standards
Moving Toward the
State-of-the-Science
By Rob Myllyoja, Hubbell, Roth, and Clark, Inc. and Lynne Seymour, Macomb County Public Works Office

County Drains are more than conduits to convey storm
water runoff. They are the backyard brooks, urban streams,
concrete channels, agricultural ditches, and rural waterways
that link our landscapes. These tributaries can provide more
benefits than simple drainage.
Natural streams provide recreational activities, linkages
for green corridors, ecological functions, and numerous indirect benefits. Stream corridors provide a sense of community, attract tourism, and greatly enhance local economies.
Open-flowing County Drains can serve similar purposes and
have a direct effect on the quality of Michigan’s rivers. How
can we assure the integrity of County Drains?
Conventional single-trapezoidal open drains are relatively simple to design and construct but are typically unstable. Flood flows produce extreme hydraulic shear stresses
that damage the drainage channel and create the need for
ongoing maintenance. Extensive bank armoring and dredging operations can be expensive. Minimizing assessments to
drainage districts adds an economic incentive to find more
effective designs.
There is a solution to this complex problem. County
drains with perennial flow should be designed to be self-sustaining. Detailed open channel design standards can reduce
erosion, eliminate the need for dredging, and enhance the
landscape. The key may be to analyze and replicate what
works in stable, natural rivers rather than simplifying channels to meet the limitations of our current models.
Many County Drain Commissioners have Rules or Engineering Design Standards. Historically, the purpose of these
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standards was to provide agricultural drainage and reduce localized flooding. These days, open channels are expected to
increase property values while also providing additional benefits such as adequate water quality, recreation, riparian and
aquatic habitat, or aesthetic benefits. These features are often
needed to achieve the goals of various permits, local Master
Plans, Great Lakes Studies/Plans, Watershed Management
Plans (WMPs), Remedial Action Plans (RAPs), and Lakewide
Management Plans (LaMPs).
Like the recent stormwater management paradigm shift,
open channel design is evolving from single to multi-objective design approaches. Open channel design standards must
be updated to consider the full range of flows that impact
each of these objectives. Just as stormwater detention basin
design has become more complex to improve water quality
and prevent erosion, drainage channel design standards must
be modernized.

Managing Stormwater for EPA Compliance

Public agencies regulated under the Phase II General
Stormwater Permit are required to have a regulatory mechanism to manage stormwater. The Macomb County Public
Works Commissioner Anthony V. Marrocco, with the assistance of Hubbell, Roth, and Clark, Inc. (HRC) and Carlisle/
Wortman Associates, Inc., began developing stormwater standards prior to the issuance of the new state permit in 2008.
“It has been over 40 years since our engineering standards
have been updated, so we knew a more integrated stormwater management approach needed to be adopted,” Commissioner Marrocco said. The new Standards include requirements such as plat submittals, stormwater management,
stormwater credits, and guidance for the design of open and
enclosed county drains. During discussion, numerous goals
emerged:
• Reduce the occurrence of localized flooding
• Cost-effective methods to reduce long-term maintenance of county drains and stormwater management
facilities
• Meet the requirements of the state’s General Stormwater Permit for water quality treatment and channel protection
• Compatibility with the implementation of the six
subwatershed management plans in the county, the
Clinton River Remedial Action Plan, and the various
Lake St. Clair Plans
• Enhance economic development

Hydrology/Hydraulics
•

•
•
•
•

Consider a wide range of flows during the
design process.
Most of the effort is in determining bankfull
discharge, slope, and channel dimensions.
Determine channel shear stress and power,
as well as velocity.
Do not dig the channel deeper.
Do not clear and snag all wood from the
channel.

Fluvial Geomorphology
•

•
•

Do not enlarge the channel; make the floodplain bigger.
Determination of bankfull stage is best done
in the field.
Stability assessments help to address the
causes of instability.

Sediment Transport
•

•
•

Design the channel to route the incoming volume of sand and bedload gravel though the
reach.
Use critical shear stress to determine sediment competence (ability to move the largest
particle).
Provide source controls for fines sediments.

Ecology Matters!
•

•
•
•

The banks must be predominantly vegetated.
Select native plants for channel stability
based on zones of inundation.
Consider: landscape ecology, drainage direction, local site disturbances, and soils.
Avoid impairment listings (TMDLs) by minimizing water quality and habitat impacts.

The Macomb County Public Works Office finalized Procedures and Design Standards for Stormwater Management (the
Standards) in July 2008. “The County previously had flood
protection requirements, standard engineering details, and a
typical open channel cross-section, but no formalized Standards,” Commissioner Marrocco said. “The open drain section represented opportunities and challenges. A key task
was to have drainage standards that achieve all of the above

Second Quarter 2011
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Figure 2. Standard Multi-Staged Channel Cross-Section

Figure 1. Commissioner Anthony Marrocco (Left), Keith Graboske, Chief Engineer, (Center) and Daryl Gapshes, Engineer,
(Right) on the Harrington Drain in Macomb County
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goals while reducing the need for ongoing maintenance such
as dredging and erosion control.” The solution, based on
HRC’s experience in river restoration, was to design open
drains to replicate some of the functions of stable, natural
streams, thereby providing improved conveyance, stability,
and water quality. This is not to imply that all county drain
improvement projects should become stream restoration
projects, but some of the recently developed design tools in
manuals such as NEH 654 (NRCS, 2007) can be used to improve designs and reduce maintenance.
Many Michigan counties are moving in this direction
by constructing two-stage ditches as a way to improve water
quality and reduce maintenance. Commissioner Marrocco
(Figure 1) has used a two-stage design as Macomb County’s
standard drain cross-section since the mid-1990s. However,
guidance was not available for sizing the main “bankfull”
channel or the width of the “floodway” (floodprone area).
Using the right bankfull channel capacity and dimensions,
such as the ratio of bankfull width-to-depth, is critical to designing a self-sustaining channel. Little guidance was found
in other County Drainage Rules for open drain design, other
than a wide range of permissible velocities. The Macomb
County effort appears to be the first in Michigan to develop
such low-maintenance open drain specifications.
Commissioner Marrocco has adopted a multi-staged
channel cross-section as the County’s minimum standard design (Figure 2). A small, low flow (thalweg) channel maintains adequate depth during summer low flows and provides
an 18-20% increase in sediment transport capacity (the ability to move the sediment load) in channels with bed material
sized between fine gravel and small cobble. The active main
channel is sized for the bankfull discharge. The width of
the floodprone area (floodway shelves + channel) is at least
3-5 times the bankfull width for stability and water quality
control. Overall channel capacity must exceed that needed
to convey flows from the ten-year storm. This typical crosssection is an important first step that does not fit all site constraints and conditions; additional guidance is needed.
An inter-disciplinary approach is recommended for open
channel designs to achieve optimal results (NRCS, 2007). In
addition to watershed hydrology and channel hydraulics, the
design team should also consider the science of fluvial geomorphology, sediment transport, and ecology. Most engineering firms and County review teams do not employ this
broad range of diverse experts.
Vol 20, No. 2

Figure 3. Relationship Between 1.5-Yr Return Interval and Drainage Area at USGS Gage
Stations Throughout the Clinton River Watershed

Alluvial channels are complex and many considerations
are necessary if the channel is to be self-maintaining. The
challenge is to provide comprehensive design guidance that
has been made, to quote Albert Einstein, “as simple as possible, but no simpler.” The level of design effort must also
be balanced with the scope of the project, county review
time, and cost constraints. Site-specific flexibility must be
allowed.

No “One Size Fits All” Approach

One standard design cross-section does not apply to all
valley types, channel slopes, or materials. Most of Macomb
County consists of a lacustrine valley, making it a good candidate for the multi-staged channel design. Such moderately
meandering channels with adjacent floodplains (Rosgen C
and E channels) were once naturally occurring throughout
the State. Expanding the Macomb County open channel design standards to other counties will be difficult, however,
without a comprehensive and flexible approach that considers fluvial geomorphology. Alternative channel designs may
be appropriate in steep gradient or laterally confined areas.
Determining the most appropriate channel type is a key design skill. Site-specific considerations include valley types,
soils, topography, vegetation, land use, and site constraints.
Examples of site constraints
1. Adjacent utilities or parking lots can reduce the width
of floodplain benches.
Second Quarter 2011

2. Road culvert inverts set the valley slope and may
cause the channel bed elevation to be lower than desirable.
3. It can be difficult to grow native riparian vegetation
on subsoils exposed during bench excavation or if
the groundwater elevation has been artificially lowered by tile drains or dredging.
4. Channel straightening may increase the gradient to
allow larger and more sediment to be moved than
is produced by the watershed, resulting in channel
instability (see definition.)
5. Channel relocation may reduce the gradient so that
there is not enough energy to move sediment.

Channel stability: “is the ability of a stream
(channel), over time, in the present climate,
to transport the sediment and flows produced by its watershed in such a manner
that the stream maintains its dimension,
pattern and profile without either aggrading (sediment deposition) nor degrading
(bed erosion)” (Rosgen, 1996).
9

Bankfull discharge is related to drainage area in natural river systems. Regional curves of bankfull discharge and
bankfull dimensions (width, depth, area) can often be developed (Leopold, 1967). The hydrology of the Clinton River
watershed has been altered by lake level controls in the headwaters, hydraulic control structures, stormwater detention,
and other factors. For example, an analysis of flood frequency at several USGS gage stations reveals the poor relationship
between any one return interval and drainage area (Figure
3). As a result, setting a specific return interval (from a flood
frequency curve) as a design criterion for bankfull flow may
not be appropriate throughout the County. Such regional
curves of hydraulic geometry will have to be developed at the
subwatershed scale and verified in the field.

Where do we go from here?

The MCPWO will continue to refine their Open Channel Design Standards over time. Technical guidance in the
form of general guidelines, checklists, design examples,
spreadsheet tools, plant lists, construction approaches, and
reference materials are currently being developed. The guidance will be continuously updated as more data and demonstration projects are completed to further reduce long-term
maintenance. Future Pipeline articles may provide updates
on guideline specifics.

10
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At this point, the 1.5-year design criterion is being used
to determine bankfull discharge in Macomb County. The
Northwest Ohio regional curves seem to provide a preliminary estimate of bankfull channel dimensions (width, depth,
and area) in much of Macomb County. Field determination
of bankfull discharge will need to be collected to refine the
bankfull sizing criteria in priority subwatersheds.
The MCPWO is applying for grants and considering opportunities to construct open drain improvement demonstration projects in the County. Monitoring past and future
projects will provide valuable lessons for County reviewers
and will assist in revising the guidelines.
The Standards are available for review at the MCPWO’s
website: http://www.macombcountymi.gov/PublicWorks/
index.htm
Comments or questions about the Standards or the
Open Channel Design Guidance are encouraged by emailing
the authors at rmyllyoja@hrc-engr.com or Lynne.Seymour@
macombcountymi.gov.

Mecklenburg, D., 2004, A Brief Overview of Typical TwoStage Ditch Characteristics, ODNR.
USDA-NRCS, 2007, NEH Part 654 - Stream Restoration
Design
http://www.mi.nrcs.usda.gov/technical/engineering/neh.
html
Rosgen, D.L., 2001, A Stream Channel Stability Assessment Methodology, 7th Federal Interagency Sedimentation Conference, Reno, Nevada.

Conclusions

Michigan has 36,000 miles of rivers and streams (MDNR/
MDEQ). Many of the headwaters are currently managed as
open county drains. This represents a great opportunity as
Michigan moves forward in implementing the latest science
in open channel design that is being developed and refined
around the country. Most state and federal agencies are moving towards self-sustaining channel design approaches because all of the benefits of flood control, water quality, recreation, habitat, and aesthetics can now be achieved along with
reduced long-term maintenance. A paradigm shift is upon
us.
Recent advances in river restoration have allowed interdisciplinary teams to reliably design stable channels. That
knowledge and experience should be used in the design of
open county drains. The science is in. Although more data,
such as field calibration of bankfull discharge characteristics throughout a county is beneficial to refine designs and
further reduce maintenance, counties can start now by following Commissioner Marrocco’s lead to improve drainage
design. Better open channel function is certain if sediment
transport, fluvial geomorphology, hydrology/hydraulics, and
ecology are considered.
HRC would like to thank the Macomb County Public Works
Office for their patience in developing their standards over a threeyear period,Carlisle/Wortman Associates for their partnership in
the standards development, Dan Mecklenburg (ODNR) for providing a tour of several two-stage ditch projects in Northwest Ohio,
and Dave Rosgen (Wildland Hydrology) for reviewing the draft
open channel design guidance.
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Profiles
Karl Hausler

Michigan Department of Agriculture and
Resource Development
by Theresa Lark, Editor

Karl Hausler, Michigan Department of Agriculture and Resource
Development

Drain Commissioners and their Association bid farewell to another long-time colleague and friend this year.
After almost 36 years with the State of Michigan, more than
25 of those with MDARD’s Intercounty Drain Program, Mr.
Karl Hausler is leaving his post as Petition Program Manager.
I caught up with Karl on a sunny Capital City morning,
having finally found a moment “between meetings” that
worked for both of us. “This has been as good a job as I
could have hoped to have,” said Karl, with his characteristic good cheer. “I almost never felt I didn’t want to go in;
always looked forward to it.” How does a position in state
government requiring thousands of meetings, many of
them contentious, with many millions of taxpayers’ dollars
at stake return such a high level of job satisfaction? Karl
explained, “I had good bosses (at MDARD) and formed
great friendships through the MACDC.”

On the Ground

“I’ve worked on really good projects where we’ve protected property,” Hausler said. He offered the Bliss Creek
Intercounty Drain (Kent and Ottawa) as an example. “It
seemed like a rise in humidity would produce system-wide
flooding.” A project completed under Chapter 21 of the
Drain Code relieved area residents and business owners
from widespread frequent flooding.
Small-scale projects also bring a sense of satisfaction.
“You can see progress. We’re not producing plans to sit on
12
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a shelf, we’re improving communities in tangible ways,”
said Hausler.
If variety is the spice of life, Karl’s career has been a
banquet. “One day you’re out kicking clods with farmers and discussing a six-inch tile drain that crosses county
lines. The next you’re in southeast Michigan working on a
sewer project that serves more than 800,000 residents.”

Building Relationships

“Drain Commissioners represent wide-ranging approaches and beliefs, and yet they’re always there to support their colleagues.” Hausler believes that Drain Commissioners are responsive to their constituencies and
fairly represent the culture of their home counties. Noting
that the appetite for advancing environmentalism varies
throughout the state, Hausler is proud of the Department’s
ability to bring a broader perspective, informed by environmental science, geology, and soil science, to assist Drain
Commissioners. “Change is difficult. Part of our contribution is to discuss what has and has not worked on other
projects.”
The Little Salt Creek Intercounty Drain*, for instance,
brought “green” engineering practices to some conservative counties. Natural materials and vegetation were used
for erosion control instead of artificial structures made of
concrete or steel. “To prevent unraveling of the drainage
system, we used rock j-hooks and cross vanes for bank stabilization and grade-control structures. Drain Commissioners who were doubtful of those techniques are now
believers.”
Hausler also appreciates learning from the widely varying views of Drain Commissioners. “I’m willing to listen,
understand, and include those points of view where possible.”
Second Quarter 2011

The Art of Compromise

Though the MDARD representative is empowered to
cast tie-breaking votes in ICD proceedings, Hausler said,
“It’s all compromise, I rarely vote.” MDARD Water Resource Program Manager Michael Gregg, one of Karl’s
“great bosses,” noted, “Karl is one of twelve children; he is
skilled at the art of compromise and knows how to get to
‘yes.’” Karl cites his early training to become a priest as part
of his success. His predisposition to “find solutions for
people, help them through hard times, and improve good
times” found a home in the ICD process.
Compromise has not always been easy. “Sometimes
it’s about ‘relative success,’” he disclosed. Hausler related
his experiences on a Thumb-area project, during which he
endured a year-long investigation by Michigan’s Attorney
General and State Police. Karl was ultimately vindicated of
any wrong-doing. Ongoing litigation impeded progress;
the project was initiated in 1989 and not completed until
2006. In the end, it fell short of some of the goals Hausler
would have liked to have achieved. “Had the trust that we
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Right: Ah, the sixties. These are not the
pants Karl wore when he won the “most
colorful outfit” at MACDC Summer
Conference more than a decade ago.
He’s sworn me to secrecy but promises
that the persons responsible for his
Technicolor showing will remember
the event – you know who you are.

Left: Hausler began his
career as a soil scientist. He
served as President of the
Soil Classifiers Association
of Michigan and led the
effort to identify and select
an appropriate state soil for
Michigan.
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Formed in the sandy deposits left by receding glaciers, Kalkaska
Soil profile includes a fine layer of organic material over layers
of varying colors of sand. Kalkaska Soil is fragile, susceptible
to disturbances, and underscores the need for responsible land
stewardship.
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Found only in Michigan, the Kalkaska Soil Series covers more than 750,000 acres in 29 Upper and Lower Peninsula counties. Public Act
302 of 1990 established it as the State Soil.
built by the time we finished been present at the beginning, we might have gotten there,” Hausler said.
In the “25.6” years of Hausler’s service to the ICD Program, he has participated in over 200 major public hearings
and more than 3,000 ICD Board Meetings. The decisions
rendered through Board negotiations affected infrastructure valued in excess of $150 million. Though some of
those decisions were reviewed, all were upheld. “Senators
or Representatives sometimes request review of a decision.
Upper-level managers in the Department were always very
supportive of our Program.”

A Look at the Past, a View of the Future

Though Hausler retired earlier this year, he returned
to the Department on an extension to mentor his successor, Mr. Brady Harrington. Having previously served as the
Eaton County Drain Commissioner, Harrington is wellsituated to understand the caveat Hausler expressed during
our meeting, “Don’t underrate the complexity of the Drain
Code.”
When Karl packs his last box and permanently departs
from his office, sometime this summer, he will leave empty
shelves behind him – and so much more. Few unimplemented studies will remain to gather dust. Instead, his
legacy is many millions of dollars worth of infrastructure
projects that improve the quality of life in Michigan communities.
For the Department, Karl sees his contribution as “the
way we are held in esteem by Drain Commissioners in general.” In February, MACDC expressed a measure of this esteem by bestowing on Mr. Hausler the Association’s highest honor, Life Membership.
Second Quarter 2011

In retirement, Karl plans to put his skills as a Master
Gardener together with the Low Impact Design principles
that have gained ground in Michigan storm water management techniques, as he builds a new home in Leelanau
County. The house will feature geothermal heating and
other energy-efficient elements. He plans to install raised
beds to grow vegetables, but most of the grounds will be
devoted to native plant species. “We’ll have zero lawn,” he
said. “My gardening became my art in my present home.
Every time I set up a studio, another child came along.
In the new home, I will have a studio where I can pursue
drawing, painting, and photography.” Hausler favors abstract landscapes and is anticipating the next chapter of his
life, as he works to capture “the dance of light across the
landscape.”
He’ll have a perfect vantage point to view another facet
of his legacy, Michigan’s State soil, the Kalkaska Soil Series.
Karl’s first ten years with the Department were as a soil scientist. During his tenure as President of Soil Classifiers
Association of Michigan, Karl led discussions to identify a
soil present in both peninsulas that also possessed what he
calls “pedon** appeal.” “It had to be a frigid soil. Kalkaska requires acid leachate; heavy snow fall is necessary for
the biochemical process that creates its unique striations.”
The Kalkaska Soil Series is found in Michigan’s northwest
Lower Peninsula and along the northern and southern
shores of the Upper Peninsula. Its layers of various colors
of sand were left behind as the glaciers receded. “Kalkaska
soil is fertile in a narrow part of the profile; it’s extremely
fragile. One of the reasons we chose it is that it is symbolic
of the need for stewardship,” Hausler explained.
“It’s been twenty-six years of bliss,” was his glowing
15

Hausler is looking forward to focusing on his art, in pursuit of the “dance of light across the landscape.” Photo by Karl Hausler.

summary of his work with MDARD/ICD Program. We
searched our memories for the names of Drain Commissioners who have served as long. It’s a short list: Arden
Bawkey of Emmet County (42 years), Geoffrey Snyder
of Jackson County (35 years), and Michael DeMatio of
Ogemaw County (29 years.) Don Cooper is knocking on
the door, with 25+ years of service to Montcalm County.
“My wife, Jude, is still working. She tells me she feels
bad because, if she weren’t working, I’d be shouting “yippee” every day. I save that for when I’m alone,” he laughed.
“I’m not running away from work, I’m running toward
what’s next for me. Jude will return to her writing when
she retires. We’re having fun!”
On behalf of the Michigan Association of County Drain
Commissioners, it is an honor and a pleasure to congratulate Mr. Karl Hausler for his many successes, and to offer
these few words as recognition of his service to our state.
We wish for him many happy years doing “what’s next.”
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*A complete description of the Little Salt Creek Intercounty
Drain project appears in Pipeline, First Quarter 2009 issue.
**For those who aren’t soil aficionados, Encyclopædia Britannica informs us that “a pedon is the smallest element of landscape that can be called soil. Its depth limit is the somewhat
arbitrary boundary between soil and “not soil” (e.g., bedrock).
Its lateral dimensions must be large enough to permit a study of
any horizons present—in general, an area from 1 to 10 square
metres (10 to 100 square feet.)” http://www.britannica.com/
EBchecked/topic/552611/soil/214836/Pedons-and-polypedons,
accessed June 14, 2011.
Kalkaska Soil Series Photo Credits
Soil Cross Section - http://www.michigan.gov/mdard/0,1607,7125-2961_2971-11120--,00.html, accessed June 14, 2011
Typical Kalkaska Soil Landscape - ftp://ftp-fc.sc.egov.usda.gov/
NSSC/StateSoil_Profiles/mi_soil.pdf, accessed June 14, 2011
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l egis l ati v e update

Michigan Legislative Update –
Working Together, The Era of
Cooperation and Consolidation
Submitted by Deena Bosworth, Michigan Association of Counties
In what appears to be the first time in more than 50
years, the Legislature, under an agreement with the Governor, completed the fiscal year budget beginning October 1
before June. The two branches of government are working
together rapidly to make significant changes to the way Michigan does business. Revenue sharing for cities, villages and
townships has been changed to promote more cost sharing
and inter-local cooperation. Legislation moving in both the
House and Senate would eliminate many of the barriers to
such cooperation. The Governor issued a special message in
March calling for even more local government reforms and
state departments are being instructed to work with outside
entities to find solutions to their differences.

Budget Recap

Given the impact of the state’s decade long economic recession and corresponding revenue decline, we cannot call
the budget ideal for anyone. We can say that counties and the
Inter-County Drain program improved their standing significantly during the budget discussions.

Inter-County Drain Program

The Inter-County Drain Program, currently provided
for in the Michigan Department of Agriculture and Resource
Development (MDARD) budget with general fund dollars,
was a major topic of discussion this year. The Governor had
proposed to end general fund support for the program and,
instead, pass the costs of the program down to each drainage district, to be funded through an assessment. MACDC
Representatives testified in front of both the House and the
Senate subcommittees in charge of the MDARD budget, stating that such an assessment may have Headlee amendment
implications. They further stated their willingness to work
with the Department to find a suitable solution. Both Chairs
of the subcommittees heard Drain Commissioners’ concerns;
neither Chair included the assessment in their versions of
the budgets. The budget that went to the Governor’s desk
for his signature included general fund support for the program, along with a requirement instructing the Department
to work with drainage district representatives to develop a
mutually-agreeable method of funding costs associated with
the Inter-County Drainage Program. MACDC would like to
thank Senator Mike Green and Representative Phil Potvin for
their support of the Inter-County Drainage Program.

County Funding/Revenue Sharing

The Governor proposed both cuts and changes to the allocation of revenue sharing. Cities, villages and townships
(CVTs) will enjoy an increase in their constitutional revenue
sharing but a cut in their statutory revenue sharing. Additionally, statutory revenue sharing has been changed to an Economic Vitality Incentive program that allocates one third of a
CVT’s eligible revenue sharing for each of three standards set
forth by the Governor and legislature. The first standard they
must meet is to create a citizen’s guide to the CVT’s finances
and a performance dashboard. The second standard requires
a plan for the consolidation of services, with one or more
proposals to increase cooperation either within the jurisdiction or with other jurisdictions. The final standard requires
changes to employee compensation with greater restrictions
18
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on retirement benefits and more cost-sharing of employee
health care costs.
The Michigan Association of Counties was successful in protecting county revenue sharing dollars from becoming incentive-based, as was originally proposed by the House Subcommittee Chair. Statutory Revenue Sharing payments to
counties will be reduced by $35 million. Statutory Revenue
Sharing payments for CVTs will be cut by $78 million, and
the remaining $215 million will be used for the Economic
Vitality Incentive program.
Going forward, each municipality eligible to receive revenue
sharing under the proposed plan will be looking for opportunities to qualify based on their ability to cooperate and consolidate services with other units of government. This presents an opportunity for county officials to reach out to local
units of government to work together on a variety of issues.

Elimination of Lake Board Bill

At the end of May, the House voted on a bill that would
allow for the dissolution of a lake board upon petition of at
least two thirds of the property owners owning land abutting
the lake or upon petition of the property owners assessed,
two thirds of the cost of the most recent assessment, excluding the amount assessed to local units at large. The bill has
been referred to the Senate committee on Outdoor Recreation and Tourism.

On the Horizon –
Collaboration and Consolidation

The administration has made it clear that collaboration
and consolidation are instrumental to moving Michigan forward. Historically, according to the ‘Special Message’ released
by the Governor in March, counties have led the way in local
government consolidation and cooperation. As a more regional entity, counties are in a unique position to assist CVTs
in achieving the desired goal of collaboration and consolidation.
As part of the county, Drain Commissioners have an inherent responsibility and additional opportunities to work
with the different levels of government in many capacities.
Drain Commissioners have the ability to initiate and carry
out tangible projects. This ability represents an opportunity
for local governments to meet their cooperation objectives
and to save time and resources. Drain Commissioners have
a long and somewhat informal tradition of sharing resources across county boundaries. Planning is now underway to
Second Quarter 2011

create a formal pool of equipment and other resources that
could benefit both Drain Commissioners and local governments alike.
Emergency response and other specialized
equipment needs stand out as the most likely use for pool
resources, yet the concept is much broader than that. Drain
Commissioners are looking to go beyond this model by including personnel and other non-equipment resources in
the pool. The proposed pool would be a “two-way street” in
which local government assets would also be included, thus
allowing all participants the potential to use and/or donate
to the pool. The system would reduce redundant personnel,
specialized training, and equipment amongst governmental
units; costs would decline concurrently. More timely utilization of equipment and personnel are additional benefits of
the proposal, and also crucial tenets of prudent governance.
In addition to the financial incentives to cooperation and
consolidation, the Governor has indicated his desire to eliminate some of the barriers faced by local governments seeking to work together. The House of Representatives passed a
four-bill package in March designed to remove mandates on
employee salary, wages and benefits when two or more local
governments or authorities seek to consolidate or share services. Commonly referred to as the Urban Cooperation Act
bills, HB 4309 – HB 4312 have been referred to the Senate
Committee on Reforms, Restructuring and Reinventing.
Clearly, major changes to the way governments operate
are on the horizon. While many of the reforms proposed still
have a long way to go, the Legislature and the Governor have
made one thing clear: cooperation is key to moving Michigan forward.
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St. Clair County
Drain Commissioner
Constructs Innovative
Wastewater
Project Ends Decades
Treatment
of Illicit Discharges
to Lake St. Clair.
System
Aerial Views show the progression of lined and unlined cells at the
Avoca Wastewater Treatment system
By Alice Bailey, P.E., Environmental Consulting and Technology, Inc. and David Flowers, P.E., BCEE, Natural Water Solutions
LLC
Editor’s Note: Village of Avoca Innovative Wastewater Treatment System received MACDC’s Innovation & Excellence Award
in 2011

The Village of Avoca first received notice in the 1970s
to end raw sewage discharges into open County Drain #211.
Numerous subsequent notices failed to end the discharge;
approximately 15,000 gallons per day of raw and/or semitreated sewage of human origin flowed into St. Clair County
waterways and, ultimately, to Lake St. Clair.
Avoca is an unincorporated community in Kenockee
Township of St. Clair County, 15 miles northwest of Port Huron. The small community, approximately 77 homes and
businesses, lacked resources and failed to act.
St. Clair County Drain Commissioner Bob Wiley sought
a solution to improve conditions for the Community, the
Drain under his jurisdiction, and the waters of the State.
Working with consultants, he proposed a drain project that
included an innovative subsurface wetland wastewater treatment system.
Second Quarter 2011
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Chisel-plowing improved infiltration along the wetland cells

Archaic Practices Require Modern Solution

Following field observations and discussions with residents, it was apparent that the presence of sewage in the drain
was a direct result of sewage disposal practices within the Village of Avoca. Such practices consisted of individual settling
devices that discharged to the storm drain system or directly
to the open drain. In some cases, these “devices” were suspected to be simply 55 gallon drums or similar contrivances
buried in the residents’ yards. It was estimated that approximately 15,000 – 20,000 gallons per day (gpd) of sewage was
being discharged from the Village into St. Clair County Drain
#211.
Drain Commissioner Wiley began to investigate the
idea of using an innovative solution in the form of a subsurface wetland wastewater treatment system to eliminate
the discharge of raw sewage from Avoca. Believing that other
communities in the state likely have similar issues that will
become more obvious as NPDES Phase II storm water regulations are implemented, DC Wiley collaborated with the St.
Clair County Environmental Health Director to offer sound
22
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guidance to communities seeking solutions to these problems. While this project focuses on the problems in Avoca,
the system design and evaluation serve as an example of a viable alternate sewage treatment option to small communities
in St. Clair County and throughout the State of Michigan.
Since the pollution problem involved a county drain,
wastewater treatment for the Village of Avoca was proposed
as a drain project pursuant to Section 423 of the Michigan
Drain Code. The Kenockee Township Board of Trustees, the
governing body for Avoca, petitioned the Drain Commissioner for the project; a Board of Determination was convened
and found the drain project necessary. The Drain Commissioner contracted for services from Environmental Consulting & Technology, Inc. (ECT). Funds for project implementation were secured through a Clean Michigan Initiative (CMI)
grant, a United States Department of Agriculture (USDA)
grant and USDA low interest loans.
Though wetland treatment is an accepted wastewater
treatment technology, the subsurface wetland treatment system approach was new for the State of Michigan. The St.
Clair County Drain Office and ECT worked with the State of
Michigan for more than five years to provide sufficient evidence of the system’s effectiveness and gain approval for the
innovative approach. ECT, Natural Water Solutions LLC, and
Applied Science, Inc. collaborated to complete the design
and, in June of 2009, the project was released for bid. Teltow
Contracting, Inc. was selected and construction began in September of 2009.

Blending Innovation with Conventional Methods

The project combines a conventional wastewater collection system together with a subsurface wetland wastewater treatment system. The treatment system consists of two
“trains” of two septic tanks in series that provide preliminary
treatment before discharging to a two-stage wetland treatment and polishing system.
The first stage of the wetland system consists of lined
cells that provide additional treatment. The unlined cells
of the second stage provide polishing and effluent dispersal.
Treated flow seeps through surrounding soils and discharges
into the ground water before entering nearby County Drain
#211.
A series of monitoring wells were installed. Five are
immediately downstream of the unlined wetland cells, five
more are at the downstream end of the augmented soil area
near the drain, and two baseline wells were installed outside
of the treatment limits. Effluent will be monitored at these
locations at the frequency requested by the State to assure
water quality standards are met.
Peak Flow Determination. The Michigan Department of
Environmental Quality Water Division (MDEQ-WD) regulations, together with an understanding of the number and size
of residences and businesses within the Village, were used to
determine a conservative peak design flow of 17,425 gallons
per day. The system can accommodate some growth. About
Second Quarter 2011
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2,500 gpd can be added to the total wastewater flow while
remaining under the 20,000 allowed by the MDEQ for a
groundwater discharge.
The Collection System. A conventional gravity sewer collection system was designed to collect wastewater from the residences and businesses within the Village of Avoca. The collection system consists of an 8-inch schedule-40 PVC main sewer
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line with laterals to each residence and business being served.
Proper bedding techniques were used during installation and
minimum grades conformed to the Ten States Standards. The
8-inch system flows to a single pump station that discharges
to the treatment system. During construction, the St. Clair
County Drain Commissioner worked closely with residents
and business owners in the placement of their laterals.
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The Treatment System. The wastewater treatment system
is the innovative piece of the project, in that the wetlandbased facility using subsurface flow techniques appears to be
the first of its kind in Michigan. Wastewater enters the main
pump station and is transferred via the septic tank flow splitter to four 10,000 gallon septic tanks. Each tank has effluent filters that provide preliminary treatment. Pump stations
are equipped with control panels with audible and visual
alarms.
Lined Wetland Cells. Flow from the septic tanks enters a
distribution chamber where it is directed to lined treatment
cells. The cells were constructed in four parallel series with
two cells in each series. The system was divided into two units
to enhance treatment and improve distribution. A leveling
structure maintains the necessary water elevation for the root
structure of plants within the cell. The leveling structure also
collects treated water and then redistributes to the next cell.
The level structures are insulated and have locking covers.
The lined cells use a 40-mil PVC liner sandwiched between porous engineered fabric for puncture protection. The
clay soils underneath the wetlands were graded and compacted to minimize water movement in the event of a small
leak. One and one half feet of ¾” washed gravel was placed
in the cell, with six inches of organic topsoil on the surface.
Entrance and exit plumbing was surrounded by cobbles and
insulated. The floor of the wetland cell slopes slightly toward
the effluent end and the gravel and topsoil surface is level. All
treatment trains are equipped for recirculation and oxygen
addition. This will encourage increased nitrogen removal.
The wetland plants were placed on 1.5-foot square grids
and the cells were seeded with native wetland vegetation.
Plants were selected from native species for Michigan wetlands and grown by commercial greenhouses for the project.
Unlined Wetland Cells. After the lined cells, flow is dispersed
to ‘distribution valves.’ These distribution valves are actually
an innovative application of standard agricultural irrigation
valves. They cyclically distribute the wastewater to the ten
Second Quarter 2011

Construction of the unlined cells. Layers of sand and gravel are
topped with soil, to facilitate subsurface discharge. A distribution
pipe was installed along the length of the cell to evenly distribute
the water.
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Mesic plants, those that tolerate moderately wet soils, were installed on the unlined cells.
2,000 gpd unlined wetland cells via small diameter force
main.
The unlined wetland cells are long and narrow, 12 feet
in width and 1,500 feet in total length. They are offset from
Drain 211 to allow ditch maintenance. The existing ground
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surface was chisel-plowed to improve infiltration. Native soil
was then used to create a berm around each cell. A minimum
of one foot of engineered sand was placed on top of prepared
ground within the cell. Six inches of pea gravel was placed on
the sand and six inches of topsoil covered the pea gravel. A
perforated distribution pipe was installed along the length of
the cell to evenly distribute the water. The cells were planted
with mesic prairie plug plants and prairie grasses, forbs, sedges and seed.
The unlined wastewater treatment cells are designed to
facilitate subsurface discharge. The unlined cells are adjacent
to Drain 211, allowing for discharge to travel laterally through
the near surface soil layer and seep into Drain. To accomplish
this, the high clay content of the existing underlying soils had
to be augmented. Existing soils were excavated to a depth of
24 inches and an 18-inch layer of sand installed. Native soil
was then placed on top of the sand and sloped toward the
drain. The augmentation zone is intended to improve the
treatment capacity of the soil horizon where the treated water
is discharged.
Vol 20, No. 2

Excavation for lined wetland cells; leveling structure on center berm.
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Unlined cell force main: water is distributed in the unlined cells
using repurposed agricultural irrigation valves.
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Operation, Maintenance and Monitoring

The system began operation in July of 2010. Compared
to traditional wastewater treatment plants, the operation and
maintenance of this system is minimal and cost effective. The
system is also aesthetically pleasing, so much so that the typical passerby would not know that wastewater is being treated
there. General operation and maintenance include:
• Septic Tank pumping once every 2 to 3 years.
•
Inspection and possible cleaning of the filters once
every 6 months.
• Inspection of all pumping system floats should be
conducted once per year.
• Longer term: at some time, the stone from the first
lined wetland will require replacement. This is expected to occur in 20 year intervals. It is anticipated
that only the first lined wetland will require this media change. The contents will then be recycled on
land, new gravel and topsoil would then be placed,
and plant cuttings re-planted.
Vol 20, No. 2
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Top and Center: Wetland pump station and control panel
Bottom: Maturing native vegetation improves the aesthetics of this
novel wastewater treatment system.

•

From time to time the pumps and controls will require repair or replacement.

Drain Code Brings Clean Water to Communities

The Village of Avoca Innovative Wastewater Treatment
Project involved investigation, securing of funds and permits, design and construction of a wastewater collection system with a subsurface wetland treatment system. The system
treats sewage from approximately 77 homes and businesses
in the Village of Avoca, Michigan.
The project eliminated the discharge of sewage from the
homes and businesses within the Village into the waterways
in the area and, ultimately, to Lake St. Clair. A series of septic
tanks, lined wetland cells and unlined wetland cells reduce
nitrogen, suspended solids, and phosphorous. With appropriate maintenance, the system’s design life is “approaching
infinity.”
Project Team: Environmental Consulting & Technology, Inc.;
Natural Water Solutions; Applied Science, Inc.; Teltow Contracting
30

Vol 20, No. 2

M A C D C D istrict N ews
Southeast

The Southeast Michigan District met on June 10 in
Washtenaw County. The meeting was devoted to an education seminar on stormwater modeling basics for drain commissioners. We were fortunate to have representatives from
five of our Associate Member engineering firms who worked
together on a joint presentation that covered topics including
basic hydrology and hydraulics, risk management, application and performance of different programs, what to think
about when putting together an RFP for modeling services,
and more.
With us for the presentation were Brian Cenci of Fitzgerald Henne, Keith McCormack of Hubbell Roth and Clark,
Marat Ulisar of Orchard Hiltz & McCliment, Ron Hansen
and Evan Pratt of Spicer Group, and Mark Pribak of Wade
Trim. The gathered group of drain/water resources commissioners and associate members agreed that the panel presentation would be a great addition to an upcoming MACDC
conference----likely this winter.
The topic of pipeline safety was also discussed. Ingham
County is actively involved with attempting to get owners of
pipelines within that county to provide information that will
allow determination of the location of such lines in relationship to the county drains they cross. This is viewed as both
an environmental and worker safety issue.
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Jim Koski, retiring Saginaw County Public Works Commissioner
and his wife, M.J. Koski.

Northeast

The Northeast District met on May 27th in Saginaw
County. Members requested information about changes to
pesticide application permits. Michael Gregg from the Michigan Department of Agriculture and Resource Development
informed attendees that Michigan will operate under existing guidelines this season. MDARD web page states: “The
department postponed implementation of the new National
Pollutant Discharge Elimination System Pesticide Permits
slated for implementation this year, in response to continued
uncertainty with the federal permit actions. Extended federal
court cases, continued language revisions to the new permit
system, and uncertainty surrounding the fate of the NPDES
pesticide permitting program in general were contributing
factors.”
Members engaged in an extensive discussion on potential changes to permit requirements under NREPA Part 301
(Inland Lakes and Streams) and Part 303 (Wetlands Protection.) A letter to Mr. Todd Losee of the MDEQ Water Resource
Division, along with MACDC comments and recommendations for General and Minor Permit Criteria, was distributed.
New requirements are being proposed as a result of the EPA
audit of Michigan’s permitting programs. MACDC is working through its Part 301/303 Committee, Chaired by Tuscola
County Drain Commissioner Bob Mantey, toward a compromise with the Department that would assure efficiency on
drain projects.
After the meeting adjourned, District Members were
joined by more than a hundred guests to celebrate the accomplished career of retiring Saginaw County Public Works
Commissioner Jim Koski. Mr. Matthew Rappley was appointed to fill the remainder of Mr. Koski’s term. In earlier
remarks, Koski said, “This is the best job in government. This
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Association includes the greatest bunch of people I’ve ever
worked with. It has been a pleasure to be part of your lives
and have you as part of mine.” All this, then the fireworks – a
half-hour pyrotechnical display capped the evening, sending
Mr. Koski into retirement with panache. Enjoy, Jim!
All Districts will meet on Friday, July 15th, the last day of
the MACDC 2011 Summer Conference at Crystal Mountain
Resort in Thompsonville.

Rappley Appointed Saginaw County
Public Works Commissioner

Matthew Rappley was appointed to the office of Saginaw
County Public Works Commissioner. Rappley served the
Public Works Office as Deputy/Engineer for fifteen years. “I
worked very closely with (predecessor) Jim Koski; it’s been a
great life experience,” said Rappley. Matt doesn’t expect much
to be different for constituents. He’ll be moving forward on
several projects that are in the works, including a rural development plan that involves sanitary sewer and drinking water. Improvements to a County Drain in Saginaw’s Thomas
Township will aide in transforming a farm field into a renewable energy industrial park.
There is almost no Township Section in Saginaw County
that doesn’t have a drain, according to Rappley. The Saginaw
Public Works Office began a routine maintenance program
several years ago to keep its 1,700 miles of open drains
functioning properly. “We’re a small office but we have a
great team,” Matt said. Rappley will move quickly to fill the
open Deputy/Engineer position and get his team back to full
strength.
Public Works Commissioner Rappley resides in Freeland
with his wife, a son and a daughter. “My wife is happy the
appointment process is over,” Matt confided. Regarding the
transition from employee to serving in an elected position,
Matt says he’s looking forward to the political campaigning.
“I enjoy it and it’s part of the job,” he said. The Association sends its congratulations and best wishes to our newest
member.
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M A C D C E v ent C a l endar
July 13-15, 2011

October 4-7, 2011

MACDC Annual Summer Conference

Annual Conference

Crystal Mountain, Thompsonville

Michigan Municipal League

July 28-31, 2011

Amway Grand Plaza, Grand Rapids

Annual Summer Conference

February 15-17, 2012

Michigan Infrastructure & Transportation Association

MACDC Annual Winter Conference

Crystal Mountain, Thompsonville

Grand Traverse Resort, Acme

July 31 – August 5, 2011

August 15-17, 2012

Michigan Public Service Institute

MACDC Annual Summer Conference

Comfort Inn, Mount Pleasant

Crystal Mountain, Thompsonville

August 3-5, 2011

February 13-15, 2013

Summer Legislative Conference

MACDC Annual Winter Conference

Michigan Townships Association

Grand Traverse Resort, Acme

Crystal Mountain, Thompsonville

July 17-19, 2013

September 18-20, 2011

MACDC Annual Summer Conference

Annual Conference

Crystal Mountain, Thompsonville

Michigan Association of Counties
Grand Traverse Resort, Acme

Editor’s Note: to place your event on this calendar, contact us at 517.484.9761
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A ssociate M em b er N ews
Lozen Law Firm
Welcomes Nelson

Nelson

Attorney Douglas N. Nelson has
joined the Lozen, Kovar & Lozen, P.C.
law firm in an “of counsel” capacity. Mr.
Nelson’s practice will continue to focus
on probate, estate planning, real estate
and business law.

C2AE Adds Infrastructure Director, Business
Development Manager
C2AE, a full-service architectural, engineering, and planning design firm, is pleased to announce the recent hire of
James J. Minster, PE. Minster joined the firm as its Director of Southern Municipal Infrastructure team, bringing with
him over 18 years of experience and progressive responsibility in consulting engineering, primarily in municipal engineering & construction projects, and client management. As
Director, Jim will oversee more than 20 highly experienced
staff members that focus on infrastructure design, site planning, and water & wastewater projects. Minster received his
Bachelor of Science in Civil Engineering from Michigan Technological University, with a focus on Construction and Structural Engineering.
C2AE also announced the recent
hire of Tobi Lyon, CAE, CFRE. Ms.
Lyon joins the firm as a Business Development Manager, bringing with her an
impressive background and experience
in healthcare philanthropy, association
management, finance, and sales. She is
a graduate of Mount Mercy College in
Lyon
Cedar Rapids, IA, Lyon previously held
the position of Development Director for Sparrow Foundation.

Hubbard Law Firm
Welcomes Langer
The Hubbard Law Firm, P.C. is
pleased to welcome Troy Langer to its
Municipal and Drain practice areas.
In addition to his legal expertise, Mr.
Langer brings with him over 15 years
municipal experience outside the legal
Langer
field. He received both his B.A. and
M.A. from Minnesota State University at Mankato, and his
J.D. from Michigan State University College of Law.
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Wade Trim Employee News
Wade Trim appoints David DiPietro, PE, and Ralph Picano to the
Board of Directors. DiPietro serves as
the firm’s corporate lead for land development projects and is a Senior
Vice President. DiPietro has 24 years
of experience managing infrastructure
improvement projects. His expertise
DiPietro
includes site design, storm and sanitary
sewers, water main, transportation design, and construction
phase services.
Picano is the firm’s Secretary/Treasurer. Picano began his career in public
accounting and joined Wade Trim in
2000. He has served in the consulting
engineering industry in a financial role
for more than 20 years.
Picano
Ed Hogan, PE, PMP, joined Wade
Trim’s Water Resources Group as a Senior Project Manager in the firm’s Detroit office. Hogan brings more than
33 years of program and project management experience in the public and
private sectors. He specializes in feasibility studies, engineering design and
Hogan
construction, facility operations, business processes improvements, regulatory compliance programs and risk reduction strategies. He previously worked for
the Detroit Water and Sewerage Department, where he established the Office of Program Management Assistance. He
holds MS and BS degrees in Civil Engineering from Wayne
State University.
James Sabo and Lindsay Boardman joined Wade Trim’s Planning and
Environmental Design Group in the
firm’s Detroit, MI, headquarters. Sabo
brings 17 years of experience in planning and zoning administration including site plan review, historic preservation review, sign review, capital project
Sabo
management, project bidding, budget
administration, tax increment financing, and economic development. He previously served as the City of Allen Park’s
DDA Director and as a senior planner for the City of Birmingham. He holds a Master of Public Administration degree with
an emphasis on Urban Planning from Eastern Michigan University.
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Boardman has experience in Community Development Block Grant administration, Capital Improvement
Plans, Industrial Facility Tax Abatements, Consolidated Action Plans,
Annual Action Plans, Analyses of Impediments, Zoning and Ordinance
compliance, Industrial and CommerBoardman
cial Corridor GIS mapping and Farmers’ Markets. She graduated in 2010 from the University of
Michigan with a BA in Urban and Regional Studies with specialization in Environment, Design and Space.

Wyman Joins Fahey Schultz
Burzych Rhodes PLC
Matthew C. Wyman has joined the
law firm of Fahey Schultz Burzych Rhodes PLC in Okemos, Michigan. Matt
joins the firm’s growing practice in the
representation of franchised businesses
and businesses involved in the hospitalWyman
ity industry. His practice focuses on the
prosecution of trademark and copyright registrations, general
franchise and corporate law, and general business litigation.
He is admitted to practice in all Michigan and Illinois state
and federal courts. Matt practiced law in Chicago for three
years, where he focused on litigation and had the opportunity to handle numerous hearings and jury trials. Matt credits
his early trial and courtroom experience as one of the best
“boot camps” that a young attorney can experience. Matt is a
2007 graduate of the DePaul University College of Law and a
2003 graduate of the University of Michigan.

930 Wagner Road • Essexville, MI 48732
Phone: 989.893.8681
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A d v ertisers – T hank you !
AIS Construction Equipment, Lansing.......................... 29

Malcolm Pirnie, Inc. Division of Arcadis......................... 7

Anderson, Eckstein & Westrick, Inc................................ 37

Mannik & Smith Group, Inc........................................... 21

Applied Science, Inc........................................................ 22

MiCamp c/o Metropolitan Planning Commission....... 19

BMJ Engineers & Surveyors, Inc...................................... 18

Miller, Canfield, Paddock & Stone................................. 17

Clark Hill PLC................................................................... 5

Northern Concrete Pipe.................................................IFC

Co-Pipe Products Inc.....................................................IFC

NTH Consultants, Ltd..................................................... 10

CSI Geoturf, Inc............................................................. IBC

Oppliger, David E., PLLC.................................................11

Driesenga & Associates, Inc. .......................................... 25

Owen Tree Services, Inc.................................................IFC

East Jordan Iron Works................................................. IBC

PLM Lake and Land Management.................................. 13

Environmental Consulting & Technology Inc............... 27

Prein & Newhof............................................................... 12

Fahey Schultz Burzych Rhodes PLC............................. IBC

Spalding DeDecker Associates, Inc. .............................. 14

Fishbeck, Thompson, Carr & Huber, Inc....................... 24

Spartan Specialties LTD....................................................11

Fitzgerald Henne & Associates....................................... 31

Spicer Group, Inc........................................................... BC

The Hubbard Law Firm................................................... 37

St. Regis Culvert, Inc....................................................... 28

Hubbell, Roth and Clark, Inc........................................... 6

Stauder, Barch & Associates.............................................. 4

Jensen Bridge & Supply Co............................................... 8

Tetra Tech . .....................................................................IFC

JFNew............................................................................... 26

Wade-Trim....................................................................... 23

Lee Wood Contracting, Inc............................................. 37

Wilcox Professional Services, LLC.................................. 37

LSG Engineers & Surveyors............................................. 22
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