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for the Mill Creek Flood Control and Recreation Project 

Background 

On September 18, 1990, Castleland RC&D agreed to provide plannings assistance to 
the City of Moab t~ evaluate recreational improvements along Mill Creek. Such 
improvements would enhance public access and use of the creek, and create a green 
belt through the heart of Moab. The RC&D Landscape Architect was asked to 
consider recreational uses which would be compatible with adjoining residential 
and commercial uses and proposed flood control measures. Pedestrian foot paths, 
bike trails, small picnic areas, park and recreation areas adjoining the creek, and a 
"Main Street Hub Plaza" near main street were to be considered along with other 
viable recreation uses. 

Flood Control 

In 1991, the City recognized that a flood control project along Mill Creek could have 
great impact on existing natural resources and _·ecreation development options. The 
City waited for the release of the Corps of Engins~rs flood control study before 
preparing a draft recreation plan. 

Flood~ng :1as long been considered a problem along Mill Creek. The City of Moab 
and Corps of Engineers considered flood control options along Mill Creek in 1982 
bt!.t were not interested in proceeding with a project at that time. Then, in 1991 the 
City of Moab asked the Corps of Engineers to update the outdated 1982 flood control 
stl<dy and identify projects which would be cost effective today. 

The City of Moab acquired aerial photos and on2 foot contour topographic maps to 
enable the Corps to more accurately assess chamtel capacity, flooding depths and 
flood damages. The Ccrps spent much of 1991 securring study funds and 
negotiating with a private consultant to complete hyrirology and hydraulic portions 
of the study. In 1992, the Corps initiated the flood control study and hired a private 
consultant to begin the research. 

During November 1992, the Corps of Engineers r:~leased the draft Section 205 
Reconnaissance Report For Flood Control, Mill Ci'eek at Moab, Utah. This study 
process evaluated the full range of flood protecti0n measures considered in 1982 and 
identified two alternatives, the 11 year and 16 yea:: flood control projects as being 
cost effective in 1992. Refer to the Corps documeJ •t or the 1"=50' plans entitled 11 
Year Flood Control Project and 16 Year Flood Control Project prepared by Castleland 
RC&D to show the locations of the proposed struclures for these two cost effective 
flood control alternatives. · 



Public Involvement 

A series of public meeting were sponsored by the City of Moab to involve the public 
in the flood control and recreation planning process. Public meetings during 1990 
focused on flood control and potential recreational opportunities along Mill Creek. 
During 1991, the City took additional steps to involve the public. They sponsored a 
two-day Public Open House to encourage involvement by landowners along Mill 
Creek as well as the general public. Two videos, produced by Castleland RC&D 
helped participants understand flooding problems, explained ways in which the City 
could protect landowners from flooding, and suggested ways in which projects could 
be modified to accommodate recreational uses. Thirty participants attended the 
Open House and helped identify key issues of concern. During the summer of 1992 
the Mill Creek Citizens Advisory Committee was appointed by the City of Moab to 
represent landowners and other interests along Mill Creek and to help the City 
explore and identify the best flood control and recreational alternatives. The 
Citizens Advisory Committee continues to represent various interests along Mill 
Creek as the City refines flood control and recreation plans for Mill Creek. 

Draft Mill Creek Recreation Plans 

Two plans were co-developed by the City of Moab Planning Department, Citizens 
Advisory Committee, and the Castleland RC&D Landscape Architect during 1992. 
One plan, the 16 Year Flood Control Project With Recreation Amenities, illustrates 
ways in which the Corps' 16 Year Flood Control Project can be modified to improve 
recreational opportunities and aesthetics, preserve stream side vegetation and 
wildlife habitat, and better integrate flood control and recreational projects with 
existing and proposed commercial developments. 

A second plan, the Mill Creek Trail System, proposes a trail system which stretches 
from the Colorado River to the Power House Dam. Over 6 miles long, the trail will 
provide easy access from neighborhood sidewalks, roads, and trail head parking 
areas to parks, preserves, wetlands, schools, and businesses along its route. 

The City Council, Planning Commission, and Citizens Advisory Committee, 
irvited landowners along Mill Creek, and other residents of Moab to view and 
discuss these two draft plans on December 15, 1992. At the December meeting the 
Corps of Engineers presented two cost effective flood control projects which could be 
constructed along Mill Creek between Main Street and 300 South, the 11 and the 16 
Year Flood Control Projects. 



16 Year Flood Control Project With Recreation Amenities Plan 

This plan suggests modifications to the Corps' 16 Year Flood Control Project, 
including recreation amenities and other environmental enhancements (see 16 
Year Flood Control Project with Recreation Amenities). These guidelines will serve 
as a base from which the Mill Creek Citizens Advisory Committee, the City Council, 
and the engineering and landscape architect consultants can explore construction 
details between 100 West and 300 South. 

Before any flood control structures or recreational facilities are designed a detailed 
inventory of existing trees between Main Street and 300 South should be completed. 
A detailed survey of the trees in this area would help engineers and landscape 
architects determine the best alignment for the floodwalls and levees to minimize 
impacts to existing vegetation. 

If a flood control levee is constructed between 200 South and 300 South it should be 
spaced at least 20 feet away from the top of bank (see Figure 1). 

Figure 1 

This will preserve more stream side habitat and serve as a visual buffer between the 
proposed trails and the levee. This woody vegetation consisting of Russian Olive, 
Tamerisk, and Willow will also help stabilize the stream bank and reduce bank 
erosion and stream siltation. 



The Corps recommendation for a flood control levee which has an average height 
of 7 feet includes an outward slope of 2:1 and a stream side slope of 3:1. The base 
width of this levee will be up to 47 feet at the base. The levee height and width 
should be varied to more closely resemble natural landform and reduce visual 
impacts (see Figure 2). 

Figure 2 

If the levee is built wider and higher than needed, shallow rooted shrubs and trees 
could be planted on the over areas. The Corps of Engineers recommends 
maintaining a three foot separation between any roots and the structural portion of 
the flood control levee. 

The closer the levee is to Mill Creek the more rip rap will be needed to protect the 
levee from water erosion. The Corps estimated that the entire stream side slope of 
the levee may need to be protected with an 18 inch thick blanket of rip rap. If a levee 
is constructed, the levee should be spaced far enough from the creek so that only a 
small amount of rip rap if any is needed. This would help reduce levee 
construction costs and reduce visual impacts. 



Since mature cottonwoods will be lost with the construction of the flood control 
levee a flood wall should be considered as an alternative in place of the levee 
between 200 and 300 South. A floodwall could be spaced far enough away from the 
bank so that deep footings are not required. If a flood wall is placed closer than 50 
feet to the creek bank the footings would need to be placed at least 3 feet lower than 
the bottom of the creek channel to resist scouring and undercutting of the wall. If 
the flood wall is spaced 5D-100 feet from the bank, the footings can be placed much 
closer to the surface and greatly reduce the cost of construction. A floodwall could 
be curved around and between the existing mature cottonwood trees and save the 
stream side trees as well (see Figure 3). 

Figure 3 



This flood wall could be poured in place concrete with texture and/ or color added to 
reduce visual impacts. Strips or boards could be inserted into the concrete forms to 
introduce a vertical pattern (see Figure 4), horizontal pattern (see Figure 5) or the 
surface faced with brick or stone (see Figure 6). This would give the floodwall the 
appearance of a privacy fence rather than a flood control structure. Floodwall 
surfaces facing private property could be textured to accomodate individual 
preferences and architectural style. 

Figure 4 
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Figure 5 

Figure 6 



Another alternative is to construct the floodwall out of uncolored concrete, then, 
plant vines to will cover the wall and visually soften the wall. If a flood wall is 
utilized in place of the levee, earthen berms should to be used to provide a long 
gently sloping approach (less than 5%) for the trails connecting with 100 East and 200 
South. Regardless of wall texture or color, trees or vines should be planted to shade 
the west face of the wall and help reduce solar heat buildup. 

A private driveway will need to be constructed directly east of the 300 South bridge 
to provide access to the nearby house. If a levee is used a gate should be constructed 
to keep people off the top of the levee between 300 and 200 South but allow 
maintenance access. If a floodwall is constructed between 300 and 200 South, a berm 
will need to be constructed near the 300 South bridge to provide driveway acce~s (see 
Figure 7). 
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Figure 7 



In the area bordering the Greenwell Motel, the flood wall should be spaced about 8-
10 feet further away from the creek. This will allow room for a walkway and 
provide better access from sidewalks along Main Street to the Mill Creek trail 
system. A walkway should be located between the floodwall and the creek. The 
floodwall will not only provide flood protection but will act as a privacy fence for 
Greenwell Motel property (see Figure 8). The Corps estimates that the average 
height of the floodwall in this section is 7 feet above the top of bank. 

Figure 8 

The floodwall on the south side of the creek should be located to save as many trees 
as possible. Since both the north and south flood walls are so close to the creek, they 
will probably need footings which extend at least 3 feet below the bottom of the 
channel to resist scouring and undercuttings of the flood walls. These walls will be 
very difficult to construct from the creek side and will likely impact much of the 
existing vegetation. These walls should be structured so that tree wells can be 
formed and trees and shrubs planted on the creek side face of the walls. Also, trees 
should be planted along the outside face of the wall to replace trees and shrubs 
which ware removed during the construction process. Trees can be integrated into 
the proposed Greenwell parking lot to benefit motel patrons and walkway users 
alike. 



The bridge at 300 South is the only bridge on Mill Creek which does not have 
enough head room to accommodate an underpass trail. As part of the Corps' 16 
Year Flood Control Project the 300 South bridge could be replaced with a clear span 
structure capable of handling 16 year floods. If a new bridge is installed, it should be 
designed to provide adequate head room for pedestrian and bicycle use. Along the 
creek side of the underpass trail a short retaining wall should be constructed to keep 
the trail dry during times when Mill Creek is conducting small flows. 

All other trails shown in the plan will accommodate both pedestrian and bicycle 
use. These trails would be 8-10 feet wide to accommodate bicycles and pedestrians 
and be constructed of asphalt or concrete with grades less than 5% to allow full 
accessibility for the disabled. With this plan, bicycles and pedestrians could access 
the trail from 100 West, 100 South, 200 South, and 300 South. Trail heads with 
parking areas will be located near 100 and 300 South to allow local residents or 
visitors to park and gain access to the trail system. The trail system offers a way for 
students to travel to the high school and avoid the high traffic Main Street area. 
This trail system will also reduce the number of bicycles on the streets and give 
visitors alternatives to the street side bicycle routes. If bicycle traffic becomes too 
high on these trails, the trail could be designated for walking and hiking only, or a 
separate bicycle trail could be created. 

In order to install this flood control and recreation project, private land will need to 
be acquired by the City. The amount of land needed will be determined once 
detailed designs have been completed. 

In the plan, dotted lines are used to designate the relative location of property 
ownership boundaries. The parts shaded in yellow indicate the areas which will 
serve as public open space and recreation lands and allow the city to gain access trails 
and flood control structures for maintenance and law enforcement purposes. These 
areas are presently City owned right of ways, land owned by the Grand County 
School District or lands which need to be acquired. 

As mentioned earlier, two areas have been reserved for trail head and parking areas, 
one near 100 South and one near 300 South. In the segment of 100 East accessible 
from 300 South, the street width would be reduced and parking added. Access to 
residential driveways would be retained or improved. In the segment of 100 East 
accessible from 100 South, the street would be reduced in width and parking added. 
Access to commercial driveways would be retained or improved to the Rustic Inn 
and GTE properties. 

There are opportunities for the City to trade lands with residential and commercial 
property owners to provide adequate room for flood control structures and 
recreation facilities. The City is already discussing this possibility with several 
landowners. 



Near the Main Street bridge a gradual ramp and underpass will route pedestrians 
under the bridge. A short retaining wall will be constructed along the underpass 
~alkway to keep the walkway dry during times which Mill Creek is conducting low 
flows. A Mill Creek walkway will be signed for pedestrian use only one block west 
and one block east of Main Street (see Figure 9). This reduces congestion in the 
downtown area by routing bicycles on streets and bicycle lanes to other access points 
along Mill Creek . 

Figure 9 

The walkways should be 6-8 feet wide using a concrete or asphalt to provide full 
accessibility for the disabled. Visitors strolling on sidewalks along either side of 
Main Street will find easy access via a gradual ramp to the east or via stairs or a 
ramp to the west. The ramps should not exceed 5% grade to provide full 
accessibility access. Other walkway sections would be be reserved for high Sshool 
activities associated with the par course and amphitheater. 



In the segment of 200 South accessible from 200 East, the street right of way would be 
reduced in width and land traded to allow room for a flood control levee or 
floodwall. A 20 foot wide road will provide access to the existing residential garages. 
The City would retain a 30-35 foot right of way to allow room for a trail from 200 
South at 200 East and retain access to an underground irrigation line. 

In the segment of 200 South accessible from Main Street, the city would trade land 
with the Virginan Motel. The Virginian Motel would gain additional room for off 
street parking in front of the motel and the City would gain land for a short trail at 
the southwest intersection of 200 South and 100 East. Also in this area, the width of 
the right of way will be reduced to add land to the front of two residential properties 
impacted by a proposed flood wall. 

Between the Greenwell Motel and Mill Creek, the city will construct a floodwall to 
give greater flood protection to the motel complex in exchange for land for a 
floodwall, walkway, and trees. 

At the southwest intersection of 100 South and Main Street, the City will give up a 
portion of the street right of way to give the owner more room for parking along 100 
South. In exchange, the City will gain land for a trail, ramp, and stairway. 

The Grand County School District is interested in accommodating trails and 
building recreational facilities. Along two walkways, exercise stations will be 
constructed for a par course. An amphitheater will accommodate classrooms 
activities and be useful for small performance art events. It will be oriented to 
provide views of the Mill Creek corridor and a berm constructed to visually separate 
it from traffic along 300 South. 

Indicated on the plan as green shaded circles, trees will be established to provide 
valuable shade to park and trail users, provide a green canopy and background, and 
help define a sequence of public spaces. 

Most areas along the proposed trail should be planted with perennials, shrubs, and 
trees which lend color and variety to the landscape and only require water during 
the establishment years. Using an assortment of plants which do not need 
supplemental watering will help lower long term maintenance costs. 

In the portion of Cross Trails Park designated for picnic and playground activities, 
shade will be especially important and irrigated lawn will provide a high quality 
ground cover for children and adult play activities. Playgrounds which provide 
challenges for all ages and abilities, picnic tables with grills, and volleyball sand 
courts will provide opportunities in the vicinity of the two trail head and parking 
areas. 

The city of Moab has received grants to begin construction of a portion of the Mill 
Creek Trail system. The City will focus its energy on the proposed Cross Trails Park. 



A bridge and trails at the intersection of 100 East and 200 South will provide public 
access to existing public lands and create valuable pedestrian and bicycle links within 
the community. While some of the trails will need to be temporary and rerouted 
once the flood control structures are constructed, most of these trail can be 
permanently located. A 75-100 foot long prefabricated bridge will be used to span 
Mill Creek and positioned above the 16 year flood height. Break away fasteners and 
a safety cable will allow the bridge to swing to the side if a flood larger than a 16 year 
flood occurs. This Cross Trails Park will serve initially as a demonstration site but 
eventually be at the heart of the Mill Creek Trail System. 

Mill Creek Trail System Plan 

A comprehensive Trail System Plan is needed to guide preservation and 
development along Mill Creek. This proposed trail system stretches from the Power 
House Dam to the Colorado with numerous entry points from neighborhood 
sidewalks, streets, and trail head/parking a1eas (see Mill Creek Trail System plan). It 
is designed to fill local hiking and biking needs, provide crutial floodway 
maintenance access, preserve valuable stream side wildlife habitat, and provide an 
attractive recreational outlet for visitor. 

The Mill Creek Trail System provides pedestrian and bicycle access to parks, 
wetlands, preserves, schools, and businesses within a creek corridor setting. The 
Mill Creek Trail System supports the existing network of designated bicycle routes 
along City streets. Trails routed under bridges, or underpasses are used to minimize 
conflicts with vehicular traffic. 

The trail system features three different types of trails. A walkway is designed to 
accommodate pedestrians only and will be ,:onstructed of concrete or asphalt 6-8 feet 
wide. The hike/bike trail is designed for pedestrian and bicycle use and will be 
constructed of compacted granular material, concrete, or asphalt 8-10 feet wide. The 
nature trail is designed for pedestrians only and will be constructed of dirt, 
compacted granular material, or asphalt 1-3 feet wide . 

. For those driving, the hike/bike trail can be accessed by driving to one of six 
trailhead/parking areas located at the Power House Dam, Rotary, two at the Cross 
Trails Park, and two at the Scott M. Matheson Wetlands Preserve. 

Over twenty entry points will be signed to provide easy access to pedestrians and 
bicycles. As many of these entry points and trails as possible would be designed to be 
fully accessible to the disabled. Not all trails need to be fully accessible, but should 
will be designed to accommodate as many of the disabled as possible. 

In order to preserve valuable stream side wildlife habitat, trails should be located at 
least 25 feet away from the stream. The City will try to acquire 30-50 foot wide strips 
to allow enough room for a trail, wildlife habitat buffer, and a visual buffer between 
the trail and private landowners. To add visual interest along the trail, occasional 



views of the creek should be created by trimming branches or selectively thinning 
trees or shrubs. The number and density of openings should be determined in the 
field by a wildlife biologist and landscape architect. 

Some of the land for this trail system is already owned by the City and the Grand 
County School District. Perhaps in some locations the City can trade right of ways or 
other parcels to gain ownership of land adjacent to Mill Creek. 

Three areas along Mill Creek are well suited for nature study and trails. While the 
primary purpose of the Scott M. Matheson Wetlands Preserve is to maintain high 
quality habitat for migratory fowl, interpretive trails can be designed to give users 
an appreciation for the habitat and wildlife found at the preserve. For example, a 
blind can be constructed near the heron roost to educate the public about this bird. 

It is hoped that the City can acquire the Nature Park parcel which was once given to 
the Sportsmans Club. One of the stipulations by the former owner was that the land 
remain as a Nature Park. Here a nature trail could be designed to interpret the 
wetlands and be accessible from 200 South or by crossing a bridge fmm the north 
side of Mill Creek. 

The proposed Cross Trails Park will provide picnic and playground use areas, and 
provide access to walkways, and hike /bike trails. It also incorporates flood control 
levees and flood walls. 

Red Devil Park is a potential public use area for students and the community at 
large owned by the Grand County School District. At the southeast corner of 300 
South and 100 East the district is interested in installing a par course and 
amphitheater. A portion of land recently acqui:ed east of the high school is heavily 
wooded and especially important as wildlife habitat. A nature trail, designated for 
pedestrian use only, may be well suited to an area reserved as wildlife habitat. A 
hike/bike trail could be routed around the most heavily wooded part of the site and 
provide access to future facilities planned for this site. 

The Rotary Park is well suited as a trail head area. If an underpass or overpass was 
constructed from Red Rock School to the Rotary Park, children could gain access to 
the Mill Creek Trail System and hike or bicycle to school from various parts of the 
community. A bridge will be required to connect Rotary Park with the trail on the 
south side of Mill Creek. 

Some of the routes shown on this plan are already being used by local citizens for 
hiking, biking, and running. Private landowners are potentially liable if users are 
injured on private land even if they were trespassing. By acquiring land in fee or 
easement, the City would accept liability for recreation use thus relieve the 
landowner of potential liability. Land could be transfered to the City as easements or 
fee title. Easements would allow the private landowner to retain land ownership 
but still require payment of taxes unless the city or county could eliminate taxes on 



donated easements. Selling the land to the City would eliminate property taxes, and 
give the City more control over the use of this land for public access and 
maintenance. Landowners should be encouraged to give land to the City or a 
nonprofit organization as a tax deduction. 

Under this plan hike/bike trails will be constructed at least 8 feet wide and double as 
maint~nance access routes. The city can use trail routes to inspect the Mill Creek 
channel and bridges, and trim trees, remove dead wood and debris, and make 
repairs to existing stream stabilization structures. Narrow maintenance access roads 
should be constructed to allow vehicular access from the trail to the creek bed. 
These maintenance access roads will only be constructed where access is limited and 
routine maintenance is needed. 

A Mill Creek Floodway Management Plan should developed by the City. This 
document could include provide a budget and schedule for routine maintenance 
programs along Mill Creek. Until the trai: ... ystem is complete, the City will need to 
work with private landowners to gain acce;;s to various sections of Mill Creek for 
maintenance purposes. 

Summary 

Through cooperative efforts of the Moab City Council, Mill Creek Advisory 
Committee, Corps of Engineers, and Castleland RC&D, draft plans for the 16 Year 
Flood Control Project With Recreation Arr.enities and the Mill Creek Trail System 
have been completed. Valuable input from Moab citizens helped shape this plan. 
Additional input from the public, adjacent landowners, and the Mill Creek Citizens 
Advisory Committee is needed to further r~?.fine these concepts as detail~d design 
stages individual projects are developed. 

The City of Moab will implement various pha::;es of the Mill Creek Flood Control 
and Recreation Project as time and money 11low. For example, during 1993 the City 
will concentrate its efforts on a bridge, trails, and parking in the Cross Trails Park 
using grant funding. The City will continue to seek partnerships with private and 
public landowners willing to cooperate on segments of the overall Parkway system. 

Once in place, the Mill Creek Parkway or Greenbelt will serve the community in a 
multitude of ways. It will provide greate;r flood protection to landowners along Mill 
Creek and allow for a crucial floodway maintenance program. Vegetation along 
Mill Creek will be preserved to help stabilize the creek banks and preserve 
important wildlife habitat. Recreational walkways and hike/bike trails will 
improve community access and enjoyme:..1t of trees, wildlife, parks, and preserves 
within the scenic Mill Creek corridor. 
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Miscellaneous 
Preliminary Engineering 

Construction Cost Estimates 
11/16/93 

Note: Costs do not include mobilization. Unit prices used assume more than one project 
shown below is involved. If done individually, prices will likely be higher. 

Descr iption Quantity Unit Cost Extended Cost 

High School Section 

Remove curb and guner 20 L.F. 10.00 s 200.00 

6K thick driveway 66 S.F. 350 231.00 

5" x 10' wide concrete path 6500 S.F. 2.75 17,875.00 

6" base course. 11' wide 1100 S.F. 030 330.00 

Bollard 1 EA. 300.00 300.00 

Backfill along path 12 C.Y. 15.00 180.00 

Traffic control 1 L.S. 200.00 200.00 

Asohalt patch 3 S.Y. 25.00 75.00 

Construction surveying 1 L.S. 400.00 400.00 

Final cleanup 1 L.S. 100.00 100.00 

Subtotal 519.891.00 

Engineering, Design. Specifications s 2,109.00 

Project Total $22.000.00 

H.S. to 400 East Section (outside or trees) 

t-5K x 10' concrete path. compact subgrade 14,500 S.F. 2.75 539,875.00 

Bollard 1 EA. 300.00 300.00 

Backfill alon~ path 29C.Y. 15.00 435.00 

15" PVC culvert 40 L.F. 25.00 1.000.00 

Traffic control 1 L.S. 200.00 200.00 

Final cleanup 1 L.S. 100.00 100.00 

Construction surveyin~ 1 L.S. 900.00 900.00 

Seed and mulch 1 L.S. 1500.00 1.500.00 

Force account (misc. items) 1 L.S. 500.00 500.00 

Subtotal 544.810.00 

Engineering, Desi2TI. Specifications 3.190.00 

Project Total $48,000.00 
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