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U.S. Route 54 Highway Design Services (David Ellermann, PE)

Missouri Department of Transportation — District 5

While with another consulting firm, David Ellermann acted as project manager and lead
designer. Since the early 1980’s, the Missouri Department of Transportation had been
developing a program of improvements to Route 54 at the Lake of the Ozarks to relieve
traffic congestion.

I atil Commercial development has
] / 11 expanded rapidly along Route
b 4 54 throughout the Lake of the

Ozarks region. As a result of the
existing development, traffic
volumes exceed the capacity of
the existing roadway during
periods of each day, particularly
during the summer months of
the year when seasonal and
weekend travelers arrive in the
lake area.

As part of a larger overall
project, this section of the Route
54 improvements consisted of
one mile of four-lane
expressway, including an innovative One-Way Couple/Split Diamond Interchange.
Context-sensitive solutions called for modification of the original design in order to
reduce the footprint of the facility and decrease the impacts to the environment and right
of way. The original four-lane divided section was modified by decreasing the median
width and adding Jersey barriers. Guardrail was added and the “barn-roofed” side
slopes were removed in favor of a constant slope, also reducing the length required for
cross-road culverts.

Existing Route 54 (Future Osage Beach Parkway North).

Project components included: .
preliminary plans, right of way £ IRGAIY W R Y
plans, bridge survey reports (3), ' 7} {1
MSE retaining walls, enclosed
drainage systems, large cross-
road culverts, complex
construction phasing, and
extensive signing.

Due to changes within the
overall project, the schedule for
this section was successfully
accelerated by six (6) months.

Contact MoDOT Project Manager
Kenny Voss at 1-888-ASK-
MoDOT (275-6636).

Construction of the Osage Beach Parkway North
overpass over the new Rte 54 Expressway.

Transportation
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Little Salt Creek Watershed Masterplan

City of Lincoln, Nebraska

The City of Lincoln and the Lower Platte South Natural
Resources District are in the process of developing a
Comprehensive Watershed Management Plan for the
City of Lincoln and its future growth areas. The Little
Salt Creek Watershed Master Plan is the fifth master
planning effort to date and includes the potential
impacts to sensitive and unique natural resources,
including the saline wetlands, rare saline plant species
and the Salt Creek Tiger Beetle, a federally listed
endangered species. The Watershed is 45.8 Acres
located north of the City of Lincoln. It is approximately
14.25 miles long, 5.5

miles wide and contains [ WATERSHED
over 88 miles of streams. ! NEwsS

Intuition & Logic is

leading the team to develop a comprehensive watershed
inventory in GIS, HEC-HMS and HEC-RAS watershed
modeling, floodplain and floodway delineation, DFIRM
mapping, water quality sampling/analysis,
bioassessment sampling/analysis, geomorphology, soil
boring and assessment/analysis, hydraulic survey of over
90 bridges and culverts, public involvement campaign
with public meetings, newsletters and web components,
capital improvements project development with projected
costs and priority, watershed guideline and ordinance
development, and production of the multi volume
Masterplan document. Intuition & Logic is leading the
multi-

April 2008 Newsletter

discipline, multi-firm team comprised
of The Heartland Center for
Leadership Development, PBS&J,
E&A, The University of Nebraska,
and Terracon. Professional services
are projected to run through May
2009.

Design Fee $750K, Construction
Cost $5.5 M. Contact Ben Higgins,
PE, City of Lincoln, (402) 441-7589.
Key personnel include Mark Meyer,
PE and Matt Harper, EIT.

Watershed Planning



Watershed Planning

INTUITI@N

LOGIC
\N

Stevens Creek Watershed Plan
Lincoln, Nebraska

The City of Lincoln and the Lower Platte South Natural Resource District selected the team of
Camp Dresser McKee, Inc, Intuition & Logic, Heartland Center, Kirkham Michael and E&A to
develop a comprehensive watershed masterplanning for the this 55 square mile watershed
located immediately east of the City of Lincoln. The intent of the masterplan is to protect the
incoming development from flooding and erosion hazards while also protecting the natural
resources. The commissioned master plan includes a geomorphic analysis, hydrologic and
hydraulic model, flood mapping, capital improvement projects and extensive public participation,
among others.

i ety Intuitio_n & L.ogic provided geomorphic data c_oI_Iection and

0 analysis, diagnosed dominant process driving stream
erosion and developed, priced and prioritized capital
improvement projects to address stream instability.
Stevens Creek flows for 53 miles through largely
agricultural land facing imminent development. The
challenge was to collect this substantial amount of
4 geomorphic data in a cost effective manner.
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“*L We use field-rugged hand held computers with the latest
advances in GIS, GPS, and remote sensing to collect the
data. This provided easy data gathering and storage, significantly condensed data reduction
time, eliminated data reduction errors, and provided fast and reliable analysis at a manageable
cost. Using the City's GIS layers of aerial photographs, topography and soil types, we
performed the classical drainage network, plan form and profile analyses of the stream. We
correlated anomalies in meander geometry or profile slope with soil properties. All field data is
collected directly onto a series of GIS layers enabling real time analysis and presentation.

We generated erosion hazards maps analogous to
flood maps. From the geomorphic analysis of
stream shape and material strength, we can
determine resistance of the stream to channel
adjustment associated with changes in land use.
By comparing the future-condition hydraulic
stresses against the channel strength, we can
infer the likely locations, extent and mechanism of
channel migration. This provides a defensible
basis for planning decisions such as riparian buffer
zones, required stormwater controls and stream
protection strategies.

Contact: Ben Higgins, P.E., City of Lincoln, NE 402-441-7847.
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Springfield, Missouri

The Springfield Watershed Analysis included the
geomorphic reconnaissance of five major
watersheds, accounting for approximately 1/3 of
the large open channels in the City of Springfield.
Intuition & Logic collected geomorphic field data
to evaluate the physical stability of more than
70,000 feet of stream channel along the Ward,
Galloway, South, Ravenwood and Thompson
Branches. Data was collected using GIS layers
compatible with the City’s existing GIS planning
system for use in future watershed management
operations.

Based on the results of our analysis, 26
interventions were developed to address
systemic and localized problems identified along
each reach. Interventions and watershed
management strategies were designed to
improve the health of the streams and to protect
threatened property or infrastructure without
excessive interventions. Cost estimates and
priority ranking were assigned to each
intervention, allowing the City to plan and budget
for the implementation of each of the watershed
improvements.

Contact: Todd Wagner, P.E., City of Springfield,
MO 417-864-1901.

Watershed Planning
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Canyon Creek Analysis

City of Lenexa, KS

The Canyon Creek Analysis was commissioned to
investigate the possible effects of the 432-acre
Canyon Creek Development on an undeveloped
portion of the Cedar Creek Watershed. The
existing development plan divided the area into
eleven sub-watersheds, seven of which contained
planned stormwater detention, four of which did
not. The analysis included a geomorphic analysis
encompassing 5,500 feet of Cedar Creek and
2,500 feet of two major tributaries in the City of ®
Lenexa and a hydrologic analysis of pre- and e —
post-development outflows for the system. By identifying potential problems and
predicting stream responses, we developed appropriate management strategies to
minimize damage to the Cedar Creek Watershed during and after development.
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Based on our analysis, we discovered that by
eliminating the interception and infiltration capability of
the forest, the base flow of the stream would be
reduced or eliminated, while stress during storm flows
would increase. Coupled with the loss of mechanical
stability afforded by mature tree roots, increased
channel erosion would likely ensue. In addition to the
increased sediment load caused by accelerated
erosion, eliminating the filtering and treatment
functions of infiltration would further impair water
quality. The removal of riparian forest and the
construction of hard points associated with the sanitary
line deforestation and stream crossing are an
unfortunate combination which placed virtually every
variable associated with stream process and stability
into play simultaneously. Driving forces for channel
change are sharply increased and the resisting forces
maintaining channel stability are sharply decreased. Twenty-one recommendations
were developed, including detention pond outfall rates and channel structures to help
minimize the potential adverse effects of the planned development.

Contact: Tom Jacobs, P.E., City of Lenexa, KS at (913) 477-7644.
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Stormwater Management & Water Quality Design Manual

City of Columbia, Missouri

The City of Columbia Missouri hired Intuition & Logic to write the new Stormwater
Management & Water Quality Design Manual. Past stormwater practices created
problems in the form of receiving stream degradation, poor stormwater runoff
water quality and storm pipe outfall erosion, among others. The existing manual
was last updated in 1992, and the City had been discussing revisions since the
NPDES Phase Il requirements.

The mission of the City of Columbia Stormwater
Management and Water Quality Manual is to
protect the quality of life by producing the least
amount of stormwater runoff as possible and by
protecting the natural resources necessary for
watershed health and integrity. There are four
water resource protection goals: Flood
Protection, Ground Water Recharge, Pollutant
Removal, and Stream Channel Stability
(including water quality, habitat, function and
aesthetics).

The new Columbia design manual is based on the Kansas City Metropolitan
Chapter of the American Public Works Association (APWA) Section 5600 Storm
Drainage System and Facilities and the Mid-America Regional Council/APWA
Manual of Best Management Practices For Stormwater Quality (Q2), modified for
local conditions. The Columbia Stormwater Management & Water Quality Design
Manual is divided into seven Chapters as follows: 1) General 2) Hydrology 3)
Hydraulics 4) Inlets, Structures and Pipe Systems 5) Open Channels 6)
Stormwater Detention and Retention 7) Plan Requirements.

Stormwater Design

Standards
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Regional Stormwater Design Standards

City of Springfield, MO

The City of Springfield is a rapidly growing city on the Missouri Ozark Plateau.
The City wishes to capitalize on this growth while maintaining the high quality of
life and natural beauty that makes the area so attractive. The City commissioned
an overhaul of their stormwater standards to optimize the protection of property,
infrastructure and natural resources.

Teaming  with  Wright  Water
Engineers, Inc. from Denver,
Colorado, &L is collaborating with
the City, Greene County and the
region’s stormwater steering
committee to bring this goal to
reality. 1&L is responsible for all
open channel standards which
includes engineered channels,
previously engineered and natural
channels. This project poses many
challenges for the community and
successful implementation extends
beyond writing technical standards. Stream design standards based in fluwal
geomorphology differs from previous design criteria; so communicating the intent
of the new criteria to local engineers is critical. The prevalence of karstic terrain
in the region poses additional challenges to open channel design.
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Dardenne Greenway at Rabbit Run Park

The Great Rivers Greenway District, St. Peters, Missouri

The Great Rivers Greenway District (GRG) is
developing a network of greenways, trails and
parks throughout the Saint Louis Region which
includes the Dardenne Greenway at Rabbit
Run Park, a trail network located along
Dardenne Creek, in St. Peters, Missouri.

Intuition & Logic was the project civil engineer
teamed with SWT Design, project architect.
Intuition & Logic provided final design and
construction documents for 1.6 miles of asphalt and concrete trail along
Dardenne Creek connecting Woodland Sport Park with Rabbit Run Park. The
project included: the design of a 190 foot
span pedestrian bridge with a 10,000
pound loading limit for light vehicles, 2,150
square feet of modular block retaining wall,
140 lineal feet of reinforced concrete box
culvert ranging in
size from 3'X3’ to
10°X10’, channel
restoration at the
bridge and scour protection at the culvert outfalls using
native riparian corridor plants, 404 Permitting
(including wetland delineation and mitigation), ==
construction services (including respondingto =
RFI's, shop drawing review and preparing s
change orders), HEC-RAS modeling and
FEMA No-Rise Certifications, Utility submittals
and coordination, preparation of Easements
and more. Construction completed in 2009.

Design Completed 2008. Contact Todd
Antoine with Great Rivers Greenway District at
(314) 436-7009 ext 103. Key personnel
include Mark Meyer, PE and Matt Harper, EIT.

Parks and Trails
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Dardenne Greenway at Barathaven Park

The Great Rivers Greenway District, St. Louis, Missouri

The Dardenne Greenway at Barathaven Park is a riverside park and trail network
located along Dardenne Creek, in Dardenne Prairie, Missouri. Intuition & Logic was the
project civil engineer, responsible for the design of 3.2 miles of trail that included 2
pedestrian bridges, multiple drainage culverts, roadway design for access roadway to
trailhead, trailhead parking lot design, and the spillway design for Barathaven Lake, the
centerpiece of the trailhead park. Conservation site design features include a pervious
paver block parking lot, stormwater bioretention basins and swales, and restoration of
native riparian vegetation. Intuition & Logic provided the engineering designs in
partnership with Arcturis, the project architects.

The park and trails are part of the larger Great Rivers Greenway trail network and the
Dardenne Greenway at Barathaven Park is one of the major hubs for the
developing St. Charles trail system. The trails also provide access for neighboring
residents of Barathaven, an 80-acre mixed-use development near Dardenne and Old
Dardenne Creeks that includes a school, residential, commercial, and retail properties.

Design Completed 2006. Contact Todd Antoine with Great Rivers Greenway at (314)
436-7009. Key personnel include Mark Meyer, PE and Matt Harper, EIT.
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Faron Parcel Greenway Planning and Design

Great Rivers Greenway District, St. Louis, Missouri

The Faron Parcel is an 88-Acre parcel
located in Dardenne Prairie, Missouri
and a key component of the planned
Dardenne Greenway. The entire parcel
is in the FEMA 100yr floodplain,
bounded on the north by approximately

¥ 4,570 feet of Dardenne Creek, on the

south and east by 6,370 feet of Old
Dardenne Creek and by 935 feet of
Henning Road on the west.

Intuition & Logic provided trail master
planning services including HEC-RAS
floodplain modeling of proposed trail and
park amenities, FEMA No-Rise
Certification for the development, site
stormwater design, wetland restoration
design, wet-mesic to mesic bottomland
forest restoration design, and the wet-
mesic bottomland prairie design.

Intuition & Logic also provided technical guidance to GRG regarding the HEC-
RAS flood modeling for the proposed new Henning Road Bridge and its

potential effect on the Faron Parcel.

Planning and permitting completed 2008. Contact Todd Antoine, Great Rivers
Greenway District, (314) 436-7009 ext 103. Key personnel include Tim Dean, PE

and Mark Meyer, PE.

Parks and Trails
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City of St. Charles Parks and Recreation Department, Missouri

As part of a wetland mitigation project, a g

new section of park land was developed
in the floodway of the Missouri River.
David Ellermann, while with another
firm, acted as Task Manager for the
design of an aggregate trail system,
grading design, wetland planting plan,
and other associated plans and
specifications for a 4-acre wetland and
1.8 miles of ADA accessible multi-use
trails.

The trail system was designed to
connect different parking areas of the
park and convey users to the Katy Tralil
and viewing sights like river overlooks,
wetland educational areas, and an
outdoor classroom. Three fiberglass
pedestrian bridges were used on the
trail. This allowed the bridges to be
carried into and assembled in the
wooded areas with minimal disturbance
to the existing natural environment.
Construction completed spring 2008.

Contact Jim Phillips, City of St. Charles
949-3383.

£ The project included wells to take

advantage of the proximity of the river
and the water table to provide hydration

— to the wetland when the river rises, but

not out of its banks. The wells could
also be used in drought conditions to
pump water into the wetlands. A gate
structure was built to allow flood water
into the wetland and capture and hold it

% when the river receded.

Parks and Recreation Department (636)
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Lakeside 370 Park Design
City of St. Peters, Missouri

Lakeside 370 Park will be 300 acres with a 140-acre recreational lake, a 3-mile
trail around the lake and 7 to 10 total miles of trails. Amenities planned for the
park include fishing, non-motorized boating, a canoe channel through a wetland
area, family and corporate pavilions, a boathouse, a recreational beach, primitive
campgrounds, dog parks, an archery range and a RV park.

Intuition & Logic is the project civil engineer teamed with SWT Design, project
architect. Intuition & Logic is providing final design and construction documents
for grading, utilities, roadways, trails, parking, agricultural levee repairs, site
hydrology and drainage, breakwaters, retaining walls, etc.
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This project is being performed under an accelerated timeline. The project team
has six months to complete the first phase from conceptual design to final plans
and bid documents. The first phase will include all civil and structural
components necessary to open 80+/- pads in the RV Park, the general
store/boathouse, comfort stations, picnic shelters, primitive camping, boat
launch, and all associated roadways and parking.

Contact Jeff Hutsler, St. Peters, (636) 397-6903 ext 223. Key personnel include:
Mark Meyer, PE, David Ellermann, PE, Tim Dean, PE, and Amy O’Brien.

Parks and Trails
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City of Creve Coeur Parks Needs Assessment

City of Creve Coeur, Missouri

Intuition & Logic was retained by the City of Creve Coeur to develop a parks
needs assessment for the City park system. An inventory of parks and park
facilities was created and compared with current standards recommended by the
National Recreation and Parks Association (NRPA) and the Missouri State
Comprehensive Outdoor Recreation Plan (SCORP).

Along with comparing the standards for
facility types and quantity, certain
facilities, such as baseball and soccer
fields, were checked for dimensional
adequacy to see if they met the NRPA
standards. Based on these comparisons
& and a series of public involvement
forums and guestionnaires,
recommendations were made for the
improvement and expansion of the City
park system.






