








Harry Sheehan, Washt-
enaw County environ-
mental manager, leads
attendees on a tour of
the park.
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rain, while also allowing vegetation to take root between
the blocks. The same material was used for two small weirs,
forming the upstream and downstream limits of the fore-
bay.

Because an accurate quantity of contaminated sediment
could not be determined without extensive field work, the
project bid form included a price-per-in-situ-cubic-yard of
sediment removed and disposed. New laser scan technol-
ogy was employed to simplify measuring and paying for sedi-
ment removal and disposal. Laser scans were used to con-
struct high-resolution topographic maps of the dewatered
impoundment before and after sediment removal. The vol-
ume of sediment removed was determined through integra-
tion of the elevation difference between these two maps, thus
eliminating the need for the owner’s representative to track
the weight or volume of trucks leaving the site.

The contractor graded the entire project site to sculpt
a more natural form. To accomplish this, the contractor
used a digital map of the required elevations together with
high-accuracy GPS equipment mounted on the blade of the
bulldozer. This technology provided a continuous readout
of location and elevation that was invaluable in effectively
grading the site.

Re-Establishing a Wetland

An added challenge to the design process was a regula-
tory requirement to replace wetlands that had developed in
the flood control facility that would be impacted by the ret-
rofit. This would require establishing a separate mitigation
wetland within the reconstructed site.

To address this, the CDM team created a “perched” miti-
gation wetland within a larger wetlands preserve. Although
some storage was lost, the lower extended detention basin
still provides 15 million gallons of storage and treatment ca-




Constructed much like a giant rain garden, the extended deten-
tion wetland is planted with native, deep-rooted herbs and grasses
that attenuate stormwater flows, allowing sediment, and other pol-
lutants to settle out; nutrients such as phosphorous are absorbed
through plant roots.

pacity. Constructed much like a giant rain garden, the ex-
tended detention wetland is planted with native, deep-rooted
herbs and grasses that temporarily impede and clean storm
water.

“No one had created a wetlands project with such a large
fluctuation in water levels, but the sheer volume of runoff
compared to the available land required pushing the limits
of plant tolerance,” said Ed Kluitenberg, CDM Michigan Inc.
project manager. “Establishing vegetation in that setting was
challenging as, during very large storms, water levels can rise
six feet in just a few hours. There can also be several feet of
depth variation during medium-sized storms, so there are a
limited number of plants that can be established and survive
in that environment.”

Sheehan agrees that the wetlands were challenging, par-
ticularly the mitigation wetland. “The mitigation wetland
used space that we wanted as storage and water quality treat-
ment,” he said. “However, the end product was very success-
ful. Tt has a fantastic hydration from surrounding wetland
overflow, provides terrific habitat and is striking in its diver-
sity. This is the best mitigation wetland I've seen.”

Extensive Public Outreach

A key project component was extensive public outreach.
In collaboration with the City of Ann Arbor, Pittsfield Town-
ship and the Michigan Department of Environmental Qual-
ity (MDEQ), CDM Michigan Inc. led community workshops
during the design and construction phases, held focus meet-
ings with impact groups (such as leaders of the disc golf com-
munity), reported progress at meetings with stakeholders,
and organized site tours during construction. Additionally,
status reports were provided via a project web site, email up-
dates and news articles.

And what about feedback? “Every so often, someone
would post comments about a news item on our web page.
All were positive. What was really significant is that we never
got any negative feedback about the project,” Sheehan said.

Initial feedback came mainly from the disc golf commu-
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nity and other park users, but that has now evolved. “This
park was in need of help (before this project),” Bobrin said.
“Now, I get a lot of positive feedback from people who are
stumbling upon this park and finding a gem.”

Pond Performance

Preliminary estimates projected that the pond and wet-
lands would remove approximately 25 percent of the 4,000
pounds of phosphorus that annually flows into Malletts
Creek and, ultimately, the Huron River. According to Shee-
han, the facility is performing as it was designed.

“As soon as the facility was put in, the creek responded
with a slower drain time after a storm,” he said. “The flashi-
ness and frequency in flow changes were dampened imme-
diately. Avian habitat has dramatically improved, and we
have gotten good feedback from the community. Although
the vegetation has been a challenge to establish (because of
water levels during a storm), things are stable.”

Sampling of phosphorus and suspended solids levels in
Malletts Creek upstream and downstream of the site is un-
der way. Results are expected soon to demonstrate the pond
performance. “After two years, our maintenance crews are
now setting up to remove sediment from the forebay, which
is exactly when we assumed forebay maintenance would be
needed.”

A Community Asset

In addition to the pond and wetland reconstruction, ex-
panded pedestrian access and increased visibility of the wa-
ter features enhanced the public education component. A
looped pedestrian pathway and bridge meander over and
around the pond, providing an unobstructed view of the wa-
ter and the wetlands. Several times a year, after a storm and
when water levels are high, water cascades over the articu-
lated concrete mattress, resembling a waterfall.

Educational/interpretive signage along the pathway will
describe the project’s storm water management and water
quality functions. One sign has been installed; others will
be incorporated by the end of next year. This will further
enhance educational outings for school children. Ann Arbor
Public Schools brings 1,500 students annually to the site as
part of its hydrology curriculum.

Recreational improvements included landscaping to pre-
vent excess sogginess from one disc-golf hole, and moving
several others. Playground equipment that had been tucked
away into a corner was removed and reconstructed with new,
more visible structures. A new basketball court was also in-
stalled at the south end of the site.

“Previously, our biggest group of destination users was
disc-golfers,” said Bobrin. “The park is located in a neighbor-
hood surrounded by multi- and single-family housing. Now,
it's a more inviting place for families to go. People can learn
about water quality protection and the animals living there.
It's a hidden location that many folks are now seeing for the
first time.”
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About Mary Beth Doyle

Doyle was a leading environ-
mental advocate before her tragic
death in 2004. ‘She was a promi-
nent voice at the |oco|, state -and
national levels for environmental
health protections, leading success-
ful campaigns to help communities
defend themselves against toxic
threats. In Ann Arbor, she cham-
pioned measures to save green
space and parks. Brown Park was
renamed Mary Beth Doyle Park in
2008 to honor the environmental
advocate.

Expanded pedestrian access has made the park more inviting to
the local community.

Making a Namesake Proud

In 2008, at a well-attended public ceremony at the park,
the WCWRC honored Mary Beth Doyle’s commitment to the
environment by renaming the park after her. The ceremony
was also a celebration of the new park’s success in blend-
ing recreation and the environment. Speakers included the
City of Ann Arbor Mayor John Hieftje, Pittsfield Township
Supervisor Jim Walter and MDEQ representative Amy Butler.
Mike Garfield of the Ecology Center led the Mary Beth Doyle
Tribute and Tree Planting. Attendees toured the park and
received commemorative golf discs.

“We brought together the Ecology Center, government
officials, neighbors, friends and family of Mary Beth,” said
Bobrin. “It was an honor for us to dedicate the park in her
name.” Sheehan agrees. “The overall sentiment of the day
was indeed Mary Beth Doyle,” Sheehan said. “Everyone who
attended saw that the beauty of the park associated well with
the beauty that she had left behind.”

Project Team

CDM Michigan Inc.
Pollack Design Associates
Insite Design Studio Inc.
Alexander Resources LLC
Dan'’s Excavating Inc.
WH Cannon Company
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To Trench or Not to Trench...

by Thomas Doran, P.E., Vice President/Principal; Jesse Van De-
Creek, P.E., Associate; and Daniel Mitchell, P.E., Associate, Hub-
bell, Roth & Clark, Inc.

Aging infrastructure and expanding infrastructure in an
era of intense public scrutiny are some of the most serious
issues facing communities. Pipe rehabilitation and improve-
ment techniques can save communities millions of dollars.
Historically, underground utility piping had to be installed
by open cut excavation. This technique is disruptive to the
environment and to vehicular and pedestrian traffic. Con-
struction zones or detour routes affect commerce and are
costly from fiscal, social and environmental perspectives.
While there is no zero-impact pipe installation method, tech-
niques are being developed to minimize disruption at afford-
able costs.

An increasing number of projects lend themselves to
“trenchless technologies” like:

e Horizontal Directional Drilling
Pipe Bursting
Microtunneling
In-situ lining

Horizontal directional drilling uses a computer guided
boring head to open a “lubricated” underground conduit
into which a pipe can be pulled. Pipe bursting uses the old
pipe itself as a conduit, opening it with a bursting head and
expander to admit the new pipe, often of larger diameter than
the old pipe. Microtunneling involves pushing a pipe into
a conduit opened by a remotely controlled boring machine
employing a cutting head at the face. In-situ lining is a pipe
rehabilitation technique accomplished by inserting a flexible
liner within the existing conduit and curing it, thereby seal-
ing areas of deterioration, restoring structural integrity, and
preventing leakage or infiltration. Each of these technologies
can...

e make the work almost invisible to those above-

ground

minimize traffic disruption and detour routes
reduce the installation and rehabilitation time-line
protect environmental features (such as large trees)
and landscaping

¢ be more economical than traditional open cut exca-

vation in congested environments

e prevent the need to excavate in areas with suspected

environmental problems

Horizontal directional drilling is best suited for pipes
that do not have strict line and grade requirements and mini-
mal service leads. It is not well-suited for drilling through
hardpan or cobble, or where multiple set-ups are needed due
to the need to change direction.

Pipe bursting may be used in areas with poor access and
where the existing pipe is at the desired line and grade. It is
not as well suited for applications where the existing pipe
has experienced significant line or grade distortions or where
many leads must be connected.

Microtunneling is generally used for larger diameter
pipes (greater than 36”) where excavation is impractical, and
the soil conditions are permissive.

In-situ lining is often a cost-effective way to rehabilitate
a pipe, if the conditions are well documented and the pipe is
not too deteriorated or distorted. High groundwater, howev-
er, may impede effective curing. A combination of pre-grout-
ing, point repairs and lining can be the most cost-effective
way to rehabilitate a pipe when in-situ lining is employed.

New developments are broadening the application of

Vol 19, No. 1



trenchless technologies. Diagnostic trenchless technologies
using video cameras have rapidly advanced, giving us bet-
ter information about the condition of subsurface systems.
Trenchless technology was once limited to HDPE pipe. Now,
other materials can be used, like ductile iron and PVC, de-
pending on the application and the owner’s desired out-
comes. Segmental re-lining can now be used for locations
that need repair rather than re-lining an entire run of pipe.

These techniques aren’t cure-alls. Rather, they offer an

opportunity to explore better ways to deliver high-visibility
projects in cost conscious times. As these technologies are
changing rapidly, it's important to make sound decisions to
determine when and where to apply them. Considerations
include:

*  What are the specific needs of the project: repair/re-
habilitation, increased capacity, extension of service,
or a combination?

e What are the surface conditions along the project
route: does the owner want to maintain them as is,
or improve surface conditions?

e  What is the length and route of the project?

e What are the degrees of risk and potential cost sav-
ings on this project?

e s the project located in an urbanized or congested
area, or does it traverse undeveloped property?

e Are there known or suspected underground condi-
tions, such as abandoned gas storage tanks, rock,
poor soil conditions, and/or high groundwater ta-
ble?

e What are the best materials of construction to meet
the owner’s desired outcomes?

The best solution is not always immediately apparent.
Real-life projects often identify the advantages of considering
trenchless technologies, and selecting the approach that best
meets the project objectives:

First Quarter 2010

Older utilities

For the Western Townships Utilities Authority (WTUA)
located in southeast Michigan, approximately 3,000 feet of
sanitary sewer needed to be rehabilitated. The sewer, origi-
nally constructed in 1939, is located along the bottom of a
ravine at depths exceeding 20 feet. Cost for removal and re-
placement by traditional open cut excavation was anticipated
to exceed $600,000 due to depth, access limitations and a
high groundwater table. Pipe inspection, by closed circuit
televising, revealed open joints, cracked pipe and high levels
of groundwater infiltration. It was determined that in-situ
lining was the best solution to restore the structural and wa-
tertight integrity of the nearly 64-year old interceptor. While
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in-situ lining was found to be a cost effective correction, it
was also determined that leakage at the joints and cracked
pipe (with associated pressure and groundwater temperature
impacts) would inhibit effective curing of the new liner. In
this case, the leaky joints and cracks were pressure grouted
before in-situ lining took place. The interceptor was restored
to better than new condition by in-situ lining at a cost un-
der $200,000. Cost savings were approximately $400,000,
in comparison with removal and replacement by traditional
open cut construction.

Adjacent utilities and sensitive areas

The Lakewood Lift Station and Sanitary Forcemain proj-
ect in the City of Ann Arbor appeared to be a good candidate
for pipe bursting: the existing pipe to be replaced was on
the same line and at the same elevation. Looking more care-
fully, it was learned that the soils at that elevation were loose
and other utilities, including an existing 16" diameter water
main in doubtful condition, were in close proximity to the
pipe-bursting candidate. Deeper installation using horizon-
tal directional drilling, at a comparable construction cost,
was chosen to mitigate the risks of damaging other utilities.
Further, the force main had to cross the primary entrance to
a local cemetery. Excavation in front of this entrance was a
big concern, as was known subsurface contamination in the
area. Interference with roadways and an 1-94 bridge crossing
also presented challenges. The use of horizontal directional
drilling prevented these issues from affecting project progress
and cost. Only four bore pits were required for this 3,700-
foot installation. The City realized an estimated cost savings
of over $400,000 to install the force main by horizontal di-
rectional drilling vs. traditional open cut construction.

Cost savings

The McMunn Street Water Main Project in the City of
South Lyon, involved a 1,200 foot run of deteriorated water
main crossed under the Yerkes Drain. The pipe also crossed
a linear park that is part of the Rails-to-Trails Network. Hori-
zontal directional drilling, requiring only three bore pits,
was selected to prevent open cut disruption, while minimiz-
ing cost and inconvenience to the City. The environmen-
tal benefits of avoiding open cutting across the county drain
and linear park were significant. Cost savings were validated
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by setting up the contract documents to competitively bid
trenchless technologies vs. traditional open cut construction.
A cost savings of over $70,000 was realized to install the new
water main by horizontal directional drilling vs. traditional
open cut construction.

All of the Above

In the City of Grosse Pointe Farms, a suburban commu-
nity north of Detroit, approximately 9,000 feet of undersized
and deteriorated water main lay adjacent to mature land-
mark tree-lined streets, located within crowded utility right-
of-ways. Pipe bursting was determined to be the most cost-
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and community-friendly technique to replace the antiquated
pipes. Pipe bursting greatly reduced the amount of open cut
excavation needed to install the new water main and avoided
root damage to landmark trees that often occurs with open
cut water main replacement. Pipe bursting also resulted in
less traffic disruption, and subsequent restoration of road-
way, driveways and sidewalks was minimized. The cost sav-
ings were validated by setting up the contract documents to
competitively bid this trenchless technology vs. traditional
open cut construction. A cost savings of over $100,000 was
realized to install the new water main by pipe bursting vs.
traditional open cut construction.

The economic pressures and public scrutiny we are expe-
riencing demand that we maximize the value our communi-
ties receive from infrastructure projects. This process-driven
approach to comparing trenchless and traditional technolo-
gies, when carefully executed, delivers solutions that are de-
fensible and understandable to a diverse audience, helping
us to get the best value for our dollar while achieving the
infrastructure goals of our communities.

HRC is a 94-year old engineering, environmental, and infra-
structure firm. The December 2007 issue of Trenchless Technology

identified HRC as one of the top engineering design firms respon-
sible for building and rehabilitating America’s infrastructure.

Engineering Consultants

Infrastructure

Land Development
Surveying
Landscape Architecture

SDA is an employee-owned and community-
centered civil engineering and surveying firm
offering high quality, value-added services
that are flexible to meet your needs.

Experienced.

Connected.

Unique,

The Benchmark of Excellence.

(800) 598-1600
www.sda-eng.com

First Quarter 2010

31



Figure 1: Stream Order Numbering System (Source:
Federal Interagency Stream Corridor Restoration Work
Group, 1998)

Figure 2. Cheeney Creek watershed with first-order channels de-
lineated in blue. Source: Lenore Tedesco, Robert Bart, Center for
Earth and Environmental Science, Department of Earth Sciences,
arur
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Cheeney Creek, Hamilton County GIS, 2000.
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Two-Stage Ditches
and Water Quality

Solutions for

Agricultural NPS

by Scott Dierks, PE, JFNew

Drainage Infrastructure as the new “first-order” channels

One way to think of drainage infrastructure is as the lat-
est thing in “first-order” streams. First-order streams are de-
fined as the first natural, channelized feature to move water
(Figure 1); headwater streams without upstream tributaries.
These systems typically initiate water’s return back through
higher order channels to ponds, lakes and oceans.

Human activity has created “hard-scape”, pipes and
swales that function hydrologically like first-order channels
(Figure 2). They may not look like channels, but they carry
runoff and sediment and everything else that rides along
with or dissolves in water, the same way rills, streams and
rivers do. Drainage system design has tended toward one
performance standard: speedy transport of water off-site.
Our constructed landscapes are often at odds with the natu-
ral tendency of vegetated areas to capture, hold and re-use
water before allowing a drop to escape by a wasteful process
like runoff.

Some Benefits and “Costs” of Agriculture

Forest clearing and field drainage systems have made vast
areas of Michigan suitable for farming and habitation. The
Michigan Land Resource Project estimates that Michigan ag-
ricultural production and processing contribute $37 billion
annually to the state’s economy, making agriculture the sec-
ond largest state industry.

Agriculture is also the greatest contributor of non-point
source (NPS) pollution in the U.S., responsible for 70 percent
of the degradation in the nation’s impaired waters (Cunning-
ham, 2003). Pollutants typically associated with agricultural
land use include nutrients (phosphorus and nitrogen), sedi-
ment, salts, and pesticides (USEPA, 2003.) They are gener-
ated by soil disturbance, alteration of natural vegetation cov-
er and drainage patterns, commercial fertilizer and animal
waste application, pesticide application, and irrigation.

Agriculture has sustained federal support for a host of
significant conservation programs since the Great Depression
and the Dust Bowl. The Soil Conservation Service (SCS, now
the Natural Resources Conservation Service (NRCS)) was
initiated partly in response to the Dust Bowl. A significant
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portion of these programs are aimed at mitigating off-site
water quality impacts with most of the focus on preventing
the migration of sediment. Current programs for control-
ling agricultural NPS pollution include federal cost-sharing
for implementing Best Management Practices and compen-
sation to farmers for idling land.

The National Center for Water Quality (NCWQ) Re-
search at Heidelberg University has conducted daily water
quality sampling of the major western Lake Erie tributar-
ies for more than twenty years. Predominantly agricultur-
al watersheds like the River Raisin and the Maumee River,
concentrations and loads of Total Phosphorus (TP) and the
biologically available fraction of phosphorus - Dissolved Re-
active Phosphorus (DRP), showed significant declines until
the mid-1990s. Since then, total phosphorus loads have
held steady or continued to decline, while DRP concentra-
tions and loads have increased and are beginning to exceed
1970s levels. The NCWQ has theorized that surface-applied
fertilizers and manures, along with no-till and other forms of
conservation agricultural practices, are increasing concentra-
tions of phosphorus at or near the soil surface. When surface
concentrations exceed crop needs, field losses of the nutri-
ent phosphorus go up, both from runoff and from drain tile
flows.

These dissolved nutrients and, most importantly, DRP
are part of a chain of events leading to the increasing frequen-
cy and extent of western Lake Erie near-shore algae blooms.
Hypoxia and anoxia events in the lake’s central basin are also
attributed to these conditions. Recently observed Microcys-
tis blooms and Cladophora growth rival those of the 1970s
(Figure 3). The Lake Erie Ohio Task Force has highlighted
the apparent relationship between zebra mussels, increasing
DRP loads, and the rise of Microcystis and Cladophora. Ze-
bra mussels, with their amazing capacity to clarify the water
column, have changed the near-shore algae and primary pro-
duction balance from pelagic (open water) to benthic (near
the lake bottom). The zebra mussels are reducing the prima-
ry production potential of offshore waters in the lake by trap-
ping phosphorus in the near shore areas and helping to fuel
massive near-shore algae blooms. (For more information,
see: http://www.epa.state.oh.us/dsw/lakeerie/ptaskforce/in-
dex.html).

The most dramatic example of the shortcomings of the
current approaches to agricultural nutrient control is the
growing dead zone in the Gulf of Mexico (Figure 4). Over
the last five years, the dead zone (< 2 mg/L dissolved oxygen)
has averaged over 17,000 square kilometers and is primarily
due to excess nitrogen from row crop farming (read: corn).
This dead zone threatens to extinguish the very productive
ecosystem at the mouth of the Mississippi River, as well as
commercially important sport fishing and shellfishing in that
area.

The intensification of row crop production and increased
use of N fertilizers have been identified as the primary cause
of NO3 contamination of surface waters over the past several
decades. Continuous corn production has repeatedly been
identified as providing the greatest amount of Nitrate (NO3)
to streams through subsurface drainage (Kanwar et al., 1993;
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Figure 3: LANDSAT image of phytoplankton bloom in western
Lake Erie, August 18, 2003 (image from LANDSAT 7 server
courtesy of OhioView)

Figure 4: The Mississippi-Atchafalaya River Basin and Gulf of
Mexico Hypoxic Zone (shown in red)

Sanderson et al.,, 2001). Baker (1975) found the average
NO3 concentrations in subsurface drainage water from corn-
soybean and corn-oat rotations to be 21 mg/L. By way of
reference, the USEPA drinking water standard for nitrate is 10
mg/L. In systems where much of the water runoff is carried
away by under-drains, flows travel beneath and often out of
the reach of riparian buffers and grass strips.

Two-Stage Ditch Design

Although there are many mechanisms and methods that
are and can be aimed at improving the environmental im-
pacts of agriculture, the most pertinent environmental tool
for Pipeline readers are drains. Drains represent the intersec-
tion of agriculture, water quality and the Drain Commission-
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Figure 5: Two-stage ditch section (in red) overlaid on an existing ditch (black hatch). Source: NRCS, 2007.

er's office. When we think of drains as first-order streams and
understand their key role in nutrient cycling, we can design
them with both efficient hydrologic and (conservative) nutri-
ent cycling as mutually achievable goals.

The bottom line for removing nutrients in the water col-
umn, particularly dissolved nutrients, is to maximize the op-
portunity for them to contact sediment or detritus. As an
example, the USGS looked at nitrogen delivery rates from the
Mississippi River watershed to the Gulf of Mexico and found
a strong inverse relationship between channel depth and ni-
trogen loss rate (Alexander, et.al., 2000). More contact and
exchange with bottom sediments improve the likelihood that
nitrate will convert to nitrogen gas. Smaller channels, those
more likely to be low order channels, increase the probability
that water contacts earth and nutrients can be removed.

Phosphorus loss in streams is governed by settling, for-
mation of precipitants, physical adsorption and incorpora-
tion into organic matter. However, phosphorus uptake by
vegetation is mostly balanced by release during decomposi-
tion of detritus. In systems with a net accretion of organic
sediment, vegetation can contribute to sustainable phospho-
rus losses (Reddy, et.al., 1999). Again, trapping phosphorus
relies on contact with surface areas so that it can attach, settle
out, adsorb to various inorganic or organic substrates, or be
utilized by plants.

The typical drainage ditch with a trapezoidal shape is
chosen for hydraulic efficiency over a wide range of flow
events. The two-stage ditch design (Figure 5) more closely
mimics natural stream channel function and maximizes
potential contact area with the streambed and floodplain.
Healthy streams naturally flood; two-stage ditches can be de-
signed with a range of flood frequencies.

Flooding is the key to naturally mitigating the impacts of
high flows. Typically, as water moves out over a floodplain,
velocities and erosive forces decrease and sediment and other
constituents settle out or are otherwise trapped. In a two-stage
ditch, the floodplain is set within the banks of the ditch. This
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is a design for nutrient conservation, because it maximizes
water column contact with sediment and detritus over a large
range of flows. Properly designed two-stage ditches accom-
modate large flows and should rarely, if ever, flood surround-
ing land. They do, however, require more room than chan-
nels designed for the single purpose of hydraulic efficiency.

An interesting aspect of two-stage ditches is that they
tend to form naturally, regardless of the initial channel
shape. Even trapezoidal ditches tend to evolve, after much
soil erosion, to a two-stage shape. In Figure 5, the proposed
floodplain shelf is set at about the same elevation as natu-
rally occurring shelves. Traditional trapezoidal ditches don’t
plan for the build-up of sediment shelves within the chan-
nel, leading to the need for drain “cleaning,” or the process
of removing the material. Design capacity is usually at or
around some peak event flow standard, such as the 100-year
event; drains are cleared of natural filling to recover sufficient
volume to convey the peak storm event.

Two-Stage Channels Reduce Drain Maintenance

The two-stage ditch takes more land, but allows for sedi-
ment accretion. Dragging and cleaning is less cumbersome
and much less frequently needed in two-stage ditches. Nutri-
ent cycling is encouraged, as it is in a first order stream. Re-
search shows that a two-stage channel removes nitrate roughly
1.5 to 9 times faster and phosphorus as much as two to four
times faster than a trapezoidal ditch. Work in Ohio (Ward,
et.al., 2008) has shown that the low flow channels of two-
stage ditches can support more species of macroinvertebrates
and fish. These inset channels tend to be “self-flushing” and
have coarser bed materials that support a higher variety of
wildlife.

Inarecentside-by-side comparison by Roley, et.al. (2008),
approximately 620m of an unaltered agricultural ditch and a
two-stage ditch, nitrate removal rates were 1.87 kg N/day and
9.36 kg N/day, respectively. Ward, et.al. (2008) compared
water quality improvements in five two-stage ditches (four in
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Ohio, one in Hillsdale County, Michigan) against a standard
trapezoidal ditch. For the trapezoidal ditch, average TSS, TP
and NO3 removals were -230%, -130% and -86%, respec-
tively. That is, concentrations of these constituents actually
increased between the upstream and downstream sampling
points on the trapezoidal ditch. For the two-stage ditches,
average removals for TSS ranged between 3% and 27%; TP
average removals ranged between 10% to 40%, and NO3 av-
erage removals were between 1% and 45%.

The Conservation Link

What appears to be the major impediment to more
widespread use of two stage-ditches is that the farmer is, yet
again, being asked to take land out of production to create
them. Farmers considering this drainage strategy may be the
same self-selected group already idling land for riparian buf-
fers and grass strips. From a farmer’s perspective, a two-stage
ditch is just one more request to reduce land available for
crop production.

It would seem simple enough to add this Best Manage-
ment Practice to the toolkit of conservation practices funded
through programs like CREP and EQUIP. Oddly, while the
this BMP is detailed in the NRCS Technical Manual, it is not
yet recognized by the national offices of the Farm Service
Agency (FSA) as a practice that can be written into conserva-
tion contracts.

Stranger yet are some of the reasons the FSA has had a
hard time “accepting” this practice. It turns out that most
conservation practices are valued regionally by soil types
defined by NRCS (SCS) soil maps. More productive soil
is valued at a higher price. Since soil is removed to create
two-stage channels, the national office of the FSA deems the
value of the conservation land “incalculable”. At the state
level, in Indiana, Ohio and Michigan, FSA conservationists
favor recognition for two-stage channels in the pantheon of
funded practices. To find out more or to advocate for two-
stage ditches as a reimbursable conservation practice, contact
NRCS, FSA, and state and federal representatives.

Two-stage ditches have significant potential for local, re-
gional and national water quality improvement. Although
many Michigan Drain Commissioners have installed or are
now installing two-stage ditches, conservation principles sug-
gest they should be adopted as a standard practice in the state
and throughout corn-belt. As manager of many of the new-
est “first-order” channels that drain to four of the five Great
Lakes, this practice seems incumbent upon Drain Commis-
sioners who want to be recognized as stewards of land and
water.
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LEGAL BRIEFS

Wetland Advisory Council Goes to Work as
Michigan Temporarily Retains Wetland Program
Council Chaired by MACDC President Joseph Rivet

by Michelle M. Brya and Eric W. Misterovich, The Hubbard Law
Firm, P.C.

In 1972, the United States Congress enacted the Water
Pollution Control Act, commonly known as the Clean Wa-
ter Act (CWA). Under the CWA, regulation of the nation'’s
waters, including wetlands, was granted to the United States
Environmental Protection Agency and the United States
Army Corps of Engineers. Five years later, Congress amended
the CWA to allow states to manage wetlands in an effort to
streamline the regulatory process.

In 1984, Michigan was authorized to administer its own
wetland program. Although many states regulate wetlands,
Michigan is one of two states granted power to issue permits
that include federal authorization for wetland alteration.
For all other states, the U.S. Army Corps of Engineers (US-
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COE) issues permits required for work in wetlands, lakes and
streams.

Due to funding issues within the State of Michigan, there
has been extensive discussion and debate over whether the
state government should retain jurisdiction over Michigan’s
wetlands. For County Drain Commissioners, the jurisdic-
tional question is significant because Drain Commissioners
are often required to obtain permits for drain work affecting
wetlands, including permits obtained under Part 303 of the
Natural Resources and Environmental Protection Act (NRE-
PA).

The question of wetland jurisdiction was temporarily re-
solved with the passage of Senate Bill 785, now Public Act
120 of 2009. This Act allows the State of Michigan to retain
its wetland program until April 13, 2013. The bill also estab-
lishes a Wetland Advisory Council, preserves 2,500 acres of
wetlands for cranberry production, and adopts standards to
delineate wetlands.

The Wetland Advisory Council was created to evaluate
Michigan’s program and to provide recommendations for
improvement to the Governor, Legislature and the newly
formed Department of Natural Resources and Environment
(DNRE). Council members include:

The DNRE Director;

A USCOE representative;

A US-EPA representative;

A USDA-NRCS representative;

The MDA Director; and

One individual representing each of the following: the
Michigan Association of County Drain Commissioners
(MACDC), public utilities, conservation organizations,
farm organizations, conservation districts, wetland
professionals, local units of government, watershed or-
ganizations, citizen organizations, academia, realtors,
home builders, businesses, manufacturers, and the
public at large.

Individual members have been appointed by the Gov-
ernor, Senate Majority Leader, Speaker of the House, and
by statute (MCL 324.30329). Council members will serve a
three-year term, and do not receive compensation for their
service.

Joseph Rivet, MACDC President, was elected Council
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Chair. The Council is charged with submitting a written re-
port evaluating and making recommendations to improve
the efficiency of Michigan’s wetland program, specifically
with respect to the application review process, by October 1,
2010.

By August 15, 2012, the Council must detail its evaluation
and recommendations to improve coordination and reduce
duplication of effort with the USCOE, as well as potential
long-term changes for the program. This 2012 report must
include recommendations regarding ways to achieve more
consistent and accurate determinations of wetland functions
and values, the appropriate role of local governments and
conservation districts, a certification process for wetland pro-
fessionals, and the appropriate means and level of wetland
program funding.

The Council is faced with many important tasks and se-
curing a reliable revenue stream is at the top of the list. The
program costs approximately $4 million a year and, due to
budget cuts, will no longer receive an appropriation of $2.1
million from the State’s general fund. Money from the En-
vironmental Protection Fund will support the wetland pro-
gram for the next three years.

While questions remain concerning how to most effi-
ciently protect Michigan’s wetlands, the Council’s findings
and recommendations will significantly impact the future of
Michigan’s wetlands program, with MACDC's representative
leading the way.

If you have any questions regarding Public Act 120 of
2009 or the Wetlands Advisory Council, please contact Mi-
chelle Brya at the Hubbard Law Firm, P.C., at 517-886-7123.
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MACDC EVENT CALENDAR

April 22, 2010 July 25-30, 2010
MACDC Northwest District Meeting APWA-Michigan Chapter -
Oceana County, location tba Michigan Public Service Institute
Comfort Inn Conference Center, Mount Pleasant

April 23, 2010
MACDC Southwest District Meeting AllgllSt 15-17 ’ 2010
Cass County, location tba Annual Conference
Michigan Association of Counties
Amway Grand Hotel, Grand Rapids

May 21, 2010
MACDC Southeast District Meeting
Washtenaw County, location tba February 16-18 ’ 2011
MACDC Annual Winter Conference
Grand Traverse Resort, Acme

May 16-21, 2010

Annual Conference

Association of State Floodplain Managers March 28-30, 2011
Renaissance Hotel & Conference Center, Legislative Conference
Oklahoma City, OK Michigan Association of Counties

Lansing Center/Radisson Hotel, Lansing

May 26-28, 2010
APWA-Michigan Chapter Annual Conference ]llly 13-15 y 2011
Shanty Creek, Bellaire MACDC Annual Summer Conference
Crystal Mountain, Thompsonville

July 14-16, 2010
MACDC Annual Summer Conference September 18-20, 2011

Boyne Mountain, Boyne Falls Annual Conference
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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ASSOCIATE MEMBER NEWS

Hach Company and Water For People Give the Gift

of Safe Water to Bolivia

A strong proponent of global water quality, Hach Com-
pany, made a $15,000 donation of water testing supplies to
Water For People, a non-profit international humanitarian
organization, to assist their Bolivia Water Quality project in
November. This was a pilot project to determine how to best
support countries needing basic water quality monitoring.
Based on the success in Bolivia, in December, Hach donated
an additional $26,000 in water testing supplies to Water For
People for similar projects in Rwanda and Malawi that will
occur in 2010.

As part of Water For People’s World Water Corps pro-
gram, a team of ten water quality expert volunteers joined
local Bolivia partners to collect and analyze water quality
samples in November. Prior to the trip, Hach provided prod-
ucts and Hach Technical Training Center training. Onsite in
Bolivia, the team trained local partners, tested the physical
chemistry of the water, and also monitored for E. coli and
fecal coliforms, both indicators of pathogenic contamina-
tion. The Hach products will remain in Bolivia to continu-
ally monitor water quality on a sustained basis.
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C2AE Announces Retirement of Chairman and CEO,
Raymond Tadgerson

Current Chairman and CEO, Raymond Tadgerson is re-
tiring after 39+ years with the firm. He will remain in a lim-
ited capacity as Director of Marketing and Business Develop-
ment.

Tadgerson began his career with the firm, then Capital
Consultants, Inc. (the firm changed its name to C2AE in
2007), in 1970 as a draftsman while a student and began
full-time in 1973 after graduating from Michigan State Uni-
versity with a Bachelor’s degree in Civil Engineering. In 1978
he obtained his Master’s degree in Civil/Sanitary Engineer-
ing with a minor in Management. He worked closely with
several Michigan communities, serving as Project Engineer,
Project Manager and as Manager of Operations. In 1989 he
was promoted to President and Chairman/CEO/President in
1990.

Under Tadgerson's leadership, the firm has grown steadi-
ly over the past 20 years by adding new services, opening ad-
ditional offices, and merging with Grand Rapids based ar-
chitecture firm DesignWorks A/E in 2005. Throughout his
40-year career, Ray has received numerous awards and recog-
nition for his community involvement and technical achieve-
ments.

Brinks Joins Wade Trim's Trans-

portation Group

Christopher Brinks, PE, joined
Wade Trim’s Taylor office as Senior
Project Manager in the Transportation
Group where he will be responsible
for managing construction engineering
projects for large transportation facili-
ties throughout Michigan.

Brinks has 25 years of construction engineering expe-
rience on road, bridge and airport projects. As the former
Wayne County Department of Public Services Construction
Engineer, he has managed a staff of project engineers, proj-
ect managers and surveyors; reviewed and negotiated project
changes and extras; provided pre-design project scoping; de-
signed and reviewed construction plans and specifications,
and provided cost accounting and project coordination with
local governments as well as the Michigan Department of
Transportation. He holds as BS in Civil Engineering from
the University of Michigan and is a registered engineer in the
state of Michigan.

Brinks
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Fleis & VandenBrink Engineering Named 2010

ACEC/Michigan Firm of the Year

The American Council of Engineering Companies of
Michigan (ACEC/M) recently presented its highest honor,
the 2010 “Firm of the Year” Award, to Fleis & VandenBrink
Engineering, headquartered in Grand Rapids, Michigan.
The award was presented during the Annual Engineering &
Surveying Excellence Banquet held February 20 at the Grand
Rapids Public Museum. This is the only award program in-
stituted to recognize ACEC/M member firms for leadership
in professional organizations and community involvement.
Recognition is based on the firm’s contributions to the suc-
cess of ACEC/M, its efforts to advance the engineering profes-
sion, and the firm's efforts to improve the quality of life for
Michigan communities.

Anderson, Eckstein and Westrick Recognized as a
“Top Fifty” Trenchless Design Firm

Anderson, Eckstein and Westrick (AEW)), a civil engineer-
ing, architectural and survey firm located in Shelby Town-
ship, is proud to be one of the “Top Fifty Trenchless Design
Firms of 2009” as ranked annually by Trenchless Technol-
ogy magazine. Factors considered in the selection process for
this recognition include the number and variety of trench-
less projects performed as well as total billing. This is AEW's
ninth consecutive year as a top fifty firm.

Attorney Matthew C. Lozen Joins
The Law Offices of Timothy ]J.

Lozen, P.C.

The Law Offices of Timothy J.
Lozen, P.C. is proud to announce that
attorney Matthew C. Lozen has joined
the firm as an associate. Mr. Lozen
Lozen graduated from Wayne State University

Law School in May of 2009, earning his
Juris Doctor Degree. He also holds a Bachelor of Arts Degree
in History with a concentration in public policy and service
from Albion College in 2006.

Mr. Lozen has worked as a law clerk for Hon. John A.
Gadola in the 7th Judicial Circuit Court Family Division. He
has also worked as an intern for Hon. Daniel J. Kelly in the
31st Judicial Circuit Court and at the St. Clair County Pros-
ecutors Office. During his undergraduate work at Albion, Mr.
Lozen studied at Boston University’s London, England Cam-
pus while working at the criminal defense firm T.V. Edwards
Solicitors.
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