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EXECUTIVE SUMMARY

1.  Introduction.

The purpose of this Preliminary Routing/Corridor Study and Design of the Upper
Southeast Salt Creek Trunk Sewer is to evaluate and select an alignment for the
extension of the Salt Creek sewer system to serve future growth in south Lincoln.
The study includes a review of previous route concepts performed by Olsson
Associates in 1999, and a screening process to select one route corridor.
Detailed investigation of this route included the analysis of upstream service area
requirements, and options for pipe alignment through the Wilderness Park
corridor.  This report includes discussion on geotechnical investigations,
historical and environmental assessments, physical design constraints, estimated
project costs, and selection criteria for six alternative alignment options.

2.   Public Involvement Process.

A major component of this study was the solicitation of active input from the
general public and various stakeholder groups.  The environmentally sensitive
nature and unique ecological considerations of Wilderness Park offer a rare
opportunity and challenge to develop a project that addresses and balances the
City’s need for additional infrastructure with the valuable assets of the park.  At
several stages during the development and evaluation of alternative routes for the
proposed trunk sewer, the project team held public meetings to “spread the
word” about the nature of this project.  These public information meetings, and
the public input process were directed by the Heartland Center for Leadership
Development, to provide a structured and open process for public participation.
Information regarding project timelines, alternative routes, habitat
characteristics, potential park impacts and park restoration, and construction
techniques were discussed in detail.  Those present at the meetings were offered
the opportunity to voice their concerns and comments, and provide additional
input on specific details of the corridor study and evaluation of alternatives.

Continued public involvement in this project, as it moves forward from the
Preliminary Study to final design and construction, will be an integral part of the
success of the project.

3.    Service Area Alternatives.

In order to meet the wastewater collection needs for future growth in south
Lincoln, the study reviewed three possible service area scenarios.  The
Comprehensive Plan Tier I service area includes projected growth for a 25-year
period, for a total of 4,137 acres.  The Tier II service area includes projected
growth for a 50-year period, for a total of 7,311 acres.  The Total Ridgeline
service area includes all land within the natural drainage basin boundaries of
Urban Planning Zones S-2, S-3, and S-5 (including 868 acres within the Town of
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Roca’s planning jurisdiction), for a total of 8,179 acres.  Due to the long-term
planning nature of trunk sewer design, the Tier I option was eliminated.  The
existing 48-inch trunk sewer has the capacity to serve a total of 7,802 additional
acres, assuming full-pipe conditions at design flow.

4.    BNSF Railroad Crossing at Rokeby Road.

At the Rokeby Road location, the selected sewer alignment must cross from the
west to the east side of the BNSF railroad.  On the west side, Wilderness Park
has an abrupt transition from reclaimed agricultural fields (“Old Fields”) to
mature woodlands.  The Old Fields area (north of Rokeby Road) is currently
dominated by non-native grasses and plants, while the woodland area (south of
Rokeby Road) is an established area of large oak, hackberry, and hickory trees.
On the east side of the railroad, Wilderness Ridge golf course property (currently
a detention pond) is north of Rokeby Road, and private agricultural land is south
of Rokeby Road.

At Rokeby Road, there is a large change in ground elevation on the east side of
the railroad, and an exposed outcropping of sandstone is evident along the
railroad, and in the golf course property.  Three pipe alignment alternatives are
presented to determine the best route in terms of constructibility, cost, and
protection of the park.

5.    Alignment Selection Criteria and Cost Estimates.

The three alignment alternatives at Rokeby Road were compared and ranked
against each other based on a number of engineering and ecological factors.
Based on the ranking criteria, the alignment north of Rokeby Road is slightly
favored over the diagonal crossing or the south alignment.  Further geotechnical
investigation in the area is necessary to determine the limits of the sandstone
formation, and its affect on each of the alignments.

Estimates of project cost were prepared for a total of six alternatives, including
each of the two service area options and three alignment options.  The cost
estimates range from $ 3,547,000 to $ 4,458,000.  The two lowest cost
alternatives were Option 1A and Option 1C, which were for the 48-inch pipe,
with either the north or south crossing at Rokeby Road.  These two cost
estimates were $3,576,000 and $3,547,000, considered to be equivalent at the
preliminary design phase.

6.    Conclusions and Recommended Alternative.

Alignment 1A, which serves the Tier II service area and crosses the BNSF
railroad on the north side of Rokeby Road, is the one of the lowest cost options,
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and provides for the least disruption of Wilderness Park, while including all of
the required elements for long-term operation and maintenance by the Lincoln
Wastewater System.  The 48-inch pipe alternative is recommended over the 54-
inch pipe, due to the cost savings and the 48-inch option can serve all of the Tier
II area, and potentially serve the Total Ridgeline area with an acceptable amount
of surcharge in the pipeline under peak flow conditions.  The north crossing of
Rokeby Road is the recommended alternative at this location, due to reduced
impacts on the woodlands area of Wilderness Park, and the reduced cost versus a
long diagonal bore under the BNSF railroad.

Alignment Option 1A should be pursued for final design of the Upper Southeast
Salt Creek trunk sewer.  Continuing the public participation process, as the
details of final design are determined and construction activity is underway, is
strongly recommended to insure that the concerns and expectations of the diverse
group of stakeholders are addressed at each phase of the Upper Southeast Salt
Creek trunk sewer project.
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1.0  INTRODUCTION

1.1   PROJECT DESCRIPTION

The Preliminary Routing/Corridor Study and Design of the Upper Southeast Salt Creek
Trunk Sewer was initiated to evaluate and select an alignment for the extension of the
Salt Creek sewer system to serve future growth in south Lincoln.  From the 2003 update
of the Lincoln Wastewater Facilities Plan and the Lincoln/Lancaster County
Comprehensive Plan, the area to be served by this trunk sewer extension is approximately
bounded by Yankee Hill road on the north, and Wittstruck Road on the south, as well as
Salt Creek on the west and 70th Street on the east.  This area consists of the Urban
Planning Zones/drainage basins known as S-2, S-3, and S-5.  The existing Salt Creek
trunk sewer terminates about ¼ mile south of Yankee Hill Road, along the Burlington
Northern Santa Fe (BNSF) railroad tracks just east of South 14th Street. The anticipated
route for this project will begin at this location and proceed south/southeast along the
railroad corridor to a point approximately ½ mile south of Rokeby Road, where the main
drainage channel for the S-2 and S-3 Urban Planning Zones flows into Salt Creek.  This
will provide an outfall for sewer service in the S-2 and S-3 basins, as well as further
extensions upstream to serve the S-5 basin.

The Salt Valley trunk sewer system conveys wastewater flows from south, southeast, and
southwest Lincoln to the Theresa Street WWTP near North 27th St. and Cornhusker
Highway.  The main trunk sewer generally parallels Salt Creek through the City of
Lincoln.  In addition to the upper Salt Creek basins, this trunk sewer system also picks up
flow from several other drainage basins throughout the city, including: Beal Slough,
Haines Branch, Middle Creek, and West O basins.  The Salt Valley trunk sewer system is
in the process of being upgraded with a parallel trunk sewer to increase system capacity.
The final phase of this project (Phase V) will replace or parallel the existing 24-inch
trunk sewer between Pioneers Boulevard and Old Cheney Road.  This will provide the
needed downstream capacity for the existing 48-inch trunk sewer that is the starting point
of the Upper Southeast Salt Creek trunk sewer.  Phase V is scheduled for construction in
the proposed 2004-2010 CIP during the 2005-2006 and 2006-2007 fiscal years.

A major component of this study was the solicitation of active input from the general
public and various stakeholder groups.  The environmentally sensitive nature and unique
ecological considerations of Wilderness Park offer a rare opportunity and challenge to
develop a project that addresses and balances the City’s need for additional infrastructure
with the valuable assets of the park.  During the development and evaluation of
alternative routes for the proposed trunk sewer, the project team held public meetings to
“spread the word” about the nature of this project.  These public information meetings
were conducted provide a structured and open process for public participation.
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1.2   SITE DESCRIPTION

The project location will generally follow along the BNSF corridor, which is bordered on
the east by the Wilderness Ridge golf course and residential development north of
Rokeby Road, and agricultural land south of Rokeby Road.  The BNSF corridor is
bordered on the west by Wilderness Park, with the area north of Rokeby Road consisting
of “Old Fields” of reclaimed agricultural land, and the area south of Rokeby Road
consisting of mature woodlands.

The proposed alignment through Wilderness Park will begin with a bore under the BNSF
railroad tracks at the termination point of the existing trunk sewer.  The alignment will
then turn south/southeast along the BNSF right-of-way, offset from the right-of-way line
approximately 15 feet. Upon reaching the north border of Wilderness Park, the alignment
will gradually deflect to 100 feet and then 200 feet west of the BNSF right-of-way, in
order to avoid disturbing a buffer strip of trees along the right-of-way line.  The
alignment will then gradually shift back towards the BNSF right-of-way as the sewer
approaches the location of Rokeby Road.  The alignment will then bore under the BNSF
railroad tracks to the east, and then proceed along the east side of the BNSF right-of-way,
offset at approximately 20 feet.  The alignment will cross under the existing drainage
channel south of Rokeby Road, and terminate at a point on the south side of the drainage
channel.  The total length of the proposed alignment is approximately 7,330 feet
depending on the location and direction of the south crossing of the BNSF tracks.
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1.3   PREVIOUS INVESTIGATIONS

In 1999, Olsson Associates evaluated several conceptual alternative routes for the trunk
sewer.  EA reviewed these routes and updated the cost estimates to allow the City to
determine if the funding in the Capital Improvements Plan is appropriate.  Figure 2
illustrates the different alignments.

EA made some modifications and changed the costs to reflect these changes.  Table 1.1
below summarizes the different alignments and associated costs.  The depth of the force
main was decreased by 10-feet on the upstream end of the Brown Alignment to decrease
depth of cut through Dakota Sandstone.  The siphon under the Union Pacific Railroad on
the Green Alignment was taken out.  This railroad has been taken out of service and
cover could now be added over the pipe at that location instead of using a siphon.

At the kick-off meeting for this project on 29 January 2004, it was decided that the Dark
Blue Alignment was the best choice.  At this time, it was also decided to move the
upstream termination point from 27th Street and Rokeby Road to just south of the
drainage ditch south of Rokeby Road, parallel to the Burlington Northern-Santa Fe
Railroad.  The following table reflects the above modifications.

Table 1.1 – Update of Olsson Associates’ 1999 Conceptual Cost Estimates
Conceptual
Alignment

Description OA's 1999
Cost

Estimate

OA's Cost
Inflated to

2004 Prices

EA's 2004
Cost

Estimate

Brown
Golf Course/Lift Station         

30-inch Force Main - Open Cut
42-inch Gravity Sewer - Open Cut

$12,600,000 $14,300,000 $11,900,000

Light Blue Golf Course/Gravity Sewer
48-inch Gravity Sewer - Open Cut $11,950,000 $13,500,000 $11,200,000

Orange

Railroad Alignment
48-inch Gravity Sewer - Open Cut
48-inch Gravity Sewer - Tunnel in

RR ROW

$10,850,000 $12,300,000 $12,400,000

Purple

Tunnel Through Park        
48-inch Gravity Sewer - Open Cut
48-inch Gravity Sewer - Tunnel in

Park

$7,600,000 $8,600,000 $8,700,000

Dark Blue Open Cut Through Park
48-inch Gravity Sewer - Open Cut $2,300,000 $2,600,000 $3,400,000

Green Open Cut along 14th Street
66-inch Gravity Sewer - Open Cut $7,300,000 $8,300,000 $6,500,000

As can be seen from the above table, the Dark Blue Alignment, open cut through
Wilderness Park, is the most economical alignment.  Tis route does not cut through
Dakota Sandstone (except possibly at the Rokeby Road BNSF crossing), it has less depth
of cut, and it does not incur the cost of closing down and restoring the golf course.
Compared to the other Park alignments, tunneling in the railroad right-of-way or through
the Park is more expensive than open cut construction in the Park, and the alignment
along 14th Street requires much greater length and larger diameter pipe.
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2.0   DESIGN CRITERIA

2.1   GEOTECHNICAL INVESTIGATION

A preliminary geotechnical study was conducted by HWS for this project.  This study
consisted of Dutch friction-cone soundings, test borings, and soil sampling performed at
the site on May 7, 2004.  These tests were conducted in 3 general areas: the north end of
the alignment on the west side of the BNSF tracks, the mid-point of the alignment near
Rokeby Road (east and west of the railroad tracks), and the south end of the alignment on
the east side of the railroad tracks.

In general, the types of soils encountered during the geotechnical study consisted of
medium stiff to very stiff clays, which appear to be suitable for open-cut trench methods.
Of special note, for the borings at Rokeby Road, on the east side of the railroad, the soil
sampling equipment met refusal at approximately 7.5 feet below grade.  This is assumed
to be due to the underlying Dakota sandstone formation, which is apparent to the north of
this location along a cut made for the railroad corridor.  The elevations at which these
events occurred are well above the proposed flow line elevation of the trunk sewer.  More
detailed investigations in this area are recommended to determine the extents and
geological properties of the sandstone formation, in order to select the appropriate route
and construction methods through this area.

From the geotechnical study, groundwater elevations were compared to the proposed
flow line elevations of the trunk sewer along the alignment.  At the north end, the
groundwater elevation is approximately at the same elevation as the flow line of the pipe.
A the mid-point of the alignment near Rokeby Road, the groundwater elevation was
approximately 4 feet above the proposed flow line elevation.  At the south end of the
alignment, near the drainage channel, the groundwater elevation was approximately 6.5
feet above the proposed flow line elevation of the trunk sewer.  These groundwater
elevations may fluctuate based on antecedent moisture conditions and stream flow levels.
From the data collected, it appears that de-watering of the trench may be required along
the proposed alignment.

A complete copy of the Geotechnical Engineering Report is included in Appendix B.
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2.2   HISTORICAL AND ENVIRONMENTAL ASSESSMENTS

An archeological site file search was conducted for the project area by the Nebraska State
Historical Society (NSHS).  According to the NSHS, there are no recorded archeological
sites in their records within the limits of this project.  Any potential archeological or
historic sites discovered during final design or construction must be brought to the
attention of the NSHS for further review, as part of the Section 106 Requirements of the
National Historic Preservation Act.

A search of several environmental records was conducted to determine if there are any
potential hazardous or contaminated sites, or existing wells that might conflict within the
boundaries of this project.  The environmental databases researched include the
following:

1. Registered underground storage tanks (USTs), from the Office of the
Nebraska Fire Marshall.

2. Leaking underground storage tanks (LUSTs), from the Nebraska Department
of Environmental Quality.

3. EPA Envirofacts Warehouse, which contains information on the following
EPA programs and environmental databases:

a. Air Releases under the AIRS/AFS system.
b. Toxic Release Inventory (TRI).
c. Superfund (CERCLIS) sites.
d. RCRAInfo for hazardous waste generators and TSDFs.

4. Registered groundwater wells, from the Nebraska Department of Natural
Resources.

From a review of the reporting lists, it does not appear that there are any potential
hazardous or contaminated sites within the boundaries of this project.  There are several
groundwater wells in the general area, but they appear to be irrigation wells that will not
be adversely impacted by the trunk sewer.
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2.3   SERVICE AREAS, DESIGN FLOWS, AND PIPE SIZES

Development projections for the Tier I (25-year), Tier II (50-Year), and Tier III (beyond
50-year) horizons were taken from the City of Lincoln-Lancaster County Comprehensive
Plan.  As decided at the 3 March 2004 meeting with personnel from the City of Lincoln’s
Wastewater Division, the trunk sewer associated with this project will receive flow from
Urban Planning Zones S-2, S-3, and S-5, and will NOT serve the Upper Southwest Salt
Creek basin.

The Tier I plan includes all of S-2 and S-3, and a part of S-5.  The Tier II plan includes
all of S-2, S-3 and S-5 (see Table 2 below).  Since trunk sewer planning and service life
lasts beyond the 25-year horizon, and with the intention of constructing through
Wilderness Park only once, this report evaluates each of the Tier I, Tier II, and Tier III
conditions.  In addition, as shown in the Lincoln Wastewater Facility Plan, the boundary
around S-5 circles around the Town of Roca’s 1-mile zoning jurisdiction (see Figure 3).
This does not represent the actual ridgeline for S-5 which would include an additional
868 acres to the south.  When designing sewers, the ridgeline area is typically used
because this would include all of the area that could drain to the sewer by gravity.  Table
2.1 below summarizes the total acreages for the scenarios discussed above.

Table 2.1 – Urban Planning Zone Service Area Summary
Urban Planning Zone Tier I Acres Tier II Acres Total Ridgeline

Acres
S-2 2,128 2,128 2,128
S-3 1,929 1,929 1,929
S-5 586 3,760 3,760

S-5 (ridge-line) 868
Total 4,643 7,817 8,685

Green Space -275 -275 -275
Revised Total 4,368 7,542 8,410

According to the City of Lincoln Design Standards, the entire acreage of the natural
watershed is used to compute the design flow, minus any public or private park lands,
golf courses, cemeteries, and other dedicated open-space that decreases the developed
density in the watershed, if it is greater than 50 acres.  Green space areas were calculated
from the Lincoln/Lancaster County Land Use Plan given in the City of Lincoln’s
Comprehensive Plan (updated October 21, 2003).  For the project area, 275 acres were
determined to be green space, including the flood plain area.  The flood prone area was
not subtracted out for a more conservative approach.  All 275 acres of green space are
within the Tier I area.

The acreages given in Table 2.1, minus the green space area, are the areas (A) used in
calculating the peak flow using the City’s design flow equation:

Q (cfs) = 0.01726*(A)0.8 + 0.003(A) [A = area (acres)]
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Table 2.2 summarizes the calculated flow, pipe diameter, slope and resulting velocity for
the three planning scenarios discussed above and shown in Table 2.1.  Existing Trunk
Service Areas include basin S-1 (748 acres).  The slope was calculated using the existing
48-inch downstream invert elevation and matching the top of pipe to the bottom elevation
of the south drainage ditch at the project termination point.  Channel stabilization will be
required at this drainage ditch.  Pipe capacities are calculated using a Manning’s
roughness coefficient (n) of 0.013.

Table 2.2 – Future Service Area Requirements Vs. Capacity
Calculated Pipe Diameter, Flow and Velocity

Planning
Horizon

Cumulative
Flow Area,

acres

Design
Flow,

cfs

Required
Pipe

Diameter,
inches

Available
Pipe

Slope, ft/ft

Pipe
Capacity,

Cfs

Full Flow
Velocity,

fps

Tier I 4,368 27.2 42 0.00099 31.7 3.3
Tier II 7,542 44.5 48 0.00093 43.8 3.5

Total Ridgeline
Area 8,410 49.1 54 0.00086 57.7 3.6

Existing Trunk
Capacity 8,550 49.8 48 0.00120 49.8 4.0

Existing Trunk
Service Area

(Tier I)
5,116 31.4

Existing Trunk
Service Area

(Tier II)
8,290 48.4

Existing Trunk
Service Area

(Total
Ridgeline)

9,158 53.0

As can be seen in the above table, depending on the area used, Tier I, Tier II or the Total
Ridgeline area, the required pipe diameter changes.  This project will connect to the
existing 48-inch trunk sewer.  This 48-inch line can serve 8,550 acres of developed land
based on pipe slope in the City record drawings.  It is currently serving Urban Planning
Zone S-1 (748 acres).  Subtracting out the area from basin S-1, this leaves 7,802 acres for
future development.  By comparing this to the areas given for each planning scenario, the
Tier I and Tier II areas could be served by the existing trunk sewer, but the existing trunk
sewer could not serve all of the Total Ridgeline area.  Out of the additional 868 acres
added by including all of the basin S-5 ridgeline area, 608 acres could theoretically not be
served.

Hydraulic Grade Line (HGL) Analysis

An analysis of the various service areas, design flows, pipe sizes, and pipe slope options
was performed to determine the HGL in the proposed trunk sewer extension, as well as
the existing 48-inch trunk sewer immediately downstream.  The 48-inch and 54-inch pipe

----In each case listed to the left, the
    Existing Trunk Service Area includes
    Urban Planning Zone S-1 (748 acres)
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sizes were analyzed at various slopes and flows to determine the HGL and potential full-
pipe surcharge under these conditions.  The results are summarized below in Table 2.3.

Table 2.3 – Hydraulic Grade Line Calculations
For Pipe Diameter, Slope, and Flow

Pipe
Diameter

(in)

Pipe
Slope
(ft/ft)

Service
Area

Total
Flow @
Existing
MH #37

FL Elev
@

Existing
MH #37

HGL
Elevation

@
MH #37

Amount of Surcharge
@ Existing Manhole #37

(*)

48 0.00093 Tier II 50.1 1171.34 1174.70 None

48 0.00093 Total
Ridgeline 54.7 1171.34 1175.61 0.27 ft

(increases to 3.0 ft upstream)

54 0.00086 Total
Ridgeline 54.7 1171.34 1175.61 0.27 ft

(decreases upstream)
* Manhole 37 is the is the last manhole on the existing trunk sewer.

• In the Tier II service condition, the existing and proposed 48-inch trunk sewer do
not experience a surcharge at design flow conditions.

• In the Total Ridgeline service condition, the maximum surcharge in the existing
48-inch trunk sewer is 0.27 feet, but the HGL continues to rise as the proposed
48-inch trunk sewer progresses upstream, to a level of 3.0 feet above the pipe at
the last manhole.  This level is approximately 3 feet below the proposed rim
elevation of the manhole.

• In the Total Ridgeline service condition, the maximum surcharge in the existing
48-inch trunk sewer remains at 0.27 feet, but the HGL stays within the pipe
profile in the proposed 54-inch trunk sewer.

The modeling was performed on the last 3 sections of the existing trunk sewer and the
entire reach of the proposed trunk sewer.  Flow input for Urban Planning Zone S-1 was
included at Manhole 38 on the existing trunk sewer, and flow input for the proposed
service areas were input at the upper end of the proposed trunk sewer.  In the Total
Ridgeline scenarios, there was minimal surcharge in the existing trunk sewer, because the
greater slope of the existing trunk sewer (s=0.00120) provides capacity that is only
slightly less than the model flow (49.8 cfs versus 54.7 cfs).

Results of the HGL analysis for each of these scenarios are included in Appendix C.
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2.4   PHYSICAL CONSTRAINTS AND DESIGN ISSUES

Several site-specific constraints and constructibility issues have been identified as a part
of the Preliminary Routing/Corridor Study.  Their effects on the preliminary design and
pipe alignment are discussed in the following sections.

1. Pipe slope and available grade.
The maximum slopes identified for each pipe size in Table 2.2 are based upon the
flow line of the existing 48-inch trunk sewer at the terminal manhole.  The pipe
slope was set at a continuous grade such that the top of the pipe will match the flow
line elevation of the drainage channel at the south end of the project. In each case,
the full flow velocity of the pipe is adequate for scouring requirements to prevent
solids deposition in the pipe.  However, it is anticipated that there will be relatively
small flows in the pipe when it is first placed in service, and may require periodic
cleaning to prevent solids buildup.

In the Tier I and Total Ridgeline scenarios in Table 2.2, the flow capacity for the 42-
inch and 54-inch pipes are greater than the design flow for the service area, which
would allow for a slightly flatter pipe slope and additional cover at the south
drainage channel, while maintaining adequate pipe capacity. In the Tier II scenario,
the flow capacity of the 48-inch pipe is nearly equal to the design flow for the
service area, which requires that the pipe slope be maintained at the maximum
allowable, which provides the minimum clearance at the upstream drainage channel.
For final design the elevation of the channel must be confirmed with the Watershed
Management Division, for compliance with the Southeast Upper Salt Creek Basin
Stormwater Master Plan.  If the proposed trunk sewer can project into the stream
cross-section at a higher elevation, the slope could be increased, resulting in
increased capacity and reduced depth and de-watering costs.  Stream crossing
protection and a grade check structure in the channel will be required, similar to the
details in LSP-220.

2. Groundwater and de-watering alternatives.
As noted in the Geotechnical Engineering Report, the profile of the proposed Upper
Southeast Salt Creek Trunk Sewer intersects the groundwater profile at the beginning
of the project.  As the trunk sewer extends upstream, it’s profile projects deeper into
the groundwater table, proceeding to about 6.5 ft into groundwater at the upstream
end of the project.  Since the presence of groundwater and de-watering costs have the
potential to significantly impact the project construction cost, extensive geotechnical
exploratory investigations are required for final design.  These investigations should
include required data collection and preliminary design of the de-watering methods
necessary for the work.

3. Pipe materials and bedding design.
It is anticipated that the allowed pipe materials for this project will include reinforced
concrete pipe (RCP), pre-stressed concrete cylinder pipe (PCCP), centrifugally cast
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fiberglass reinforced polymer mortar pipe (CCFRPMP or Hobas Pipe), and polyvinyl
chloride pipe (PVC).  Concrete pipe will be required to have a corrosion resistant
liner on the inside of the pipe (such as T-Lok).  Advantages of the concrete pipe
materials include the inherent strength of rigid pipe and reduced bedding
requirements.  Advantages of Hobas and PVC pipe include longer laying lengths, and
inherent corrosion resistance.

Due to the elevation of groundwater along the alignment and the properties of the
potentially dispersive clay soils present at the site, it is anticipated that the bedding
design will require the use of geotextile fabric to encase the granular bedding
material.  Bedding requirements for rigid pipe are anticipated to be to the springline
of the pipe, and bedding requirements for flexible pipe are expected to be a minimum
of 12 inches above the top of the pipe.  These requirements and the need for
additional foundation material in the trench may be revised depending upon actual
field conditions, and recommendations of the geotechnical engineer.

4. Manhole design, spacing, and rim elevations.
Depending upon the pipe material chosen for the trunk sewer, the manholes may be
constructed according to LSP-201, or as prefabricated tee manholes from the pipe
manufacturer.  It has been the Wastewater Division’s policy in the past to not
construct manhole steps in large diameter trunk sewers, because personnel entry is
very infrequent and confined space regulations require the use of a personnel retrieval
system, which can cause interference with permanent manhole steps. Based on
comments received at the Design Memo review meeting on 31 March 2004, the
maximum manhole spacing for this trunk sewer should be between 800 and 1,000
feet.  Also discussed at the review meeting was the preferred method of flood-
proofing the manholes that are within the 100-year flood plain.   In the past, manhole
rim elevations have been set at 1 foot above the 100-year flood elevation.  This results
in manhole risers that can be several feet above grade.  This option may be intrusive
to the natural habitat of the park.  Other options include placing the manhole rims at
grade with watertight lids, which may be bolted down or tack welded in place.

5. Connection to existing 48-inch trunk sewer.
The last manhole on the existing 48-inch trunk sewer was stubbed out to the south
with a 48-inch pipe, directly opposite to the downstream sewer, and parallel to the
BNSF right-of-way.  Due to the proximity (less than 10 feet) of a double box culvert
under the railroad tracks, it appears that the best alignment would be to continue
south for approximately 30 feet, and then cross to the west side of the railroad tracks
at a perpendicular angle.  This will allow additional separation between the boring/
receiving pits and the box culvert wing walls.  This alignment will also allow the
existing manhole to be used in-place, rather than be reconstructed to accommodate a
revised stub location.  In addition, the existing manhole receives flow from the 18-
inch sewer to the east, and reconstruction under live flow would require plugging and
by-pass pumping.
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6. Future connection to upstream trunk sewers.
The upper end of this project will terminate at the drainage channel south of Rokeby
Road.  The trunk sewer will cross under the channel, and terminate on the south side.
This location is where flow from the S-2/S-3 basins and the S-5 basin will connect to
the trunk sewer, and a manhole and sewer stubs to the east and south will be required
at this location.  Drainage area of the S-2 and S-3 basins is 4,057 acres, which yields a
design flow of 25.5 cfs, based on the City’s design equation.  Extension of the trunk
sewer upstream to the S-5 basin will serve an area of 3,760 acres (Tier II area) to
4,628 acres (Total Ridgeline area).  Due to the flat topography at this location the
sewer stubs to each of these upstream basins will require flat slopes and large
diameter pipes.  The minimum slopes and required pipe sizes are summarized in
Table 2.4 below.

Table 2.4 – Upstream Basin Service Requirements
Calculated Pipe Diameter, Flow and Velocity

Urban
Planning Zone

Flow Area,
acres

Design
Flow,

cfs

Pipe
Diameter,

inches

Minimum
Pipe

Slope, ft/ft

Pipe
Capacity,

Cfs

Full Flow
Velocity,

fps
S-2 2,128
S-3 1,929

Combined
S-2/S-3 4,057 25.5 36 0.00150 25.8 3.7

42 0.00080 28.5 3.0
S-5 (Tier II) 3,760 23.8 36 0.00130 24.1 3.4

42 0.00080 28.5 3.0

S-5 (Total
Ridgeline) 4,628 28.7 36 0.00190 29.1 4.1

42 0.00085 29.3 3.1

In each case shown above, the minimum slope for the 42-inch pipe is limited by the
requirement of maintaining the full-flow velocity in the pipe above 3.0 feet per
second, in order to achieve scouring velocities and prevent solids deposition.  The flat
topography at this location may prevent the use of 36-inch pipes to serve these
upstream basins.

7. Railroad crossings.
The trunk sewer alignment will require crossings of the BNSF railroad tracks at the
point of connection to the existing 48-inch trunk sewer, and again at approximately
Rokeby Road.  BNSF standards require steel casing pipe for all utility crossings under
the railroad.  The steel casing pipe must be a minimum of 5.5 feet beneath the base of
the rail, and must have a minimum of 3 feet of cover below the ground surface
throughout the railroad right-of-way.  The use of plastic carrier pipe requires the use
of steel casing pipe for the full width of the railroad right-of-way.  The proposed
alignment will locate the turn manholes at either end of the railroad crossing outside
of the railroad right-of-way.  The north crossing at the beginning of the project will be
a perpendicular crossing.  The south crossing at Rokeby Road may be a diagonal
crossing, in order to accommodate conflicts with Dakota sandstone outcropping on
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the east side of the railroad and the mature Bur Oak trees on the west side of the
railroad, as well as the meander of Salt Creek.

The two railroad crossings will require Pipeline Crossing Permits from BNSF.  Due
to delays in the permitting process, the permit applications and 2 sets of drawings
should be submitted to the railway’s real estate agent as soon as possible, to avoid
potential construction delays.

8. Trenchless methods and locations.
The soil borings from the geotechnical investigation at the crossing locations
indicated primarily medium stiff to very stiff lean to fat clays.  These material are
suitable for traditional directional boring applications.  The soil borings at the
drainage channel at Rokeby Road, on the east side of the BNSF railroad tracks,
indicate that underlying Dakota sandstone is present at 7 to 7.5 feet below grade
(elevations 1186 to 1190), which is also evident in the railroad cut bank north of this
location, and at other locations along the stream bed.  These elevations are above the
flow line elevation of the trunk sewer, and therefore the alignment and
boring/tunneling method through this area will require further delineation of the
extents and elevations of the rock formation.  Consideration of an alternate route that
stays on the west side of the BNSF railroad for an additional distance south of
Rokeby Road  (200 to 300 feet) should be reviewed.

9. Other utilities.
The proposed alignment is relatively clear of other existing utilities, due to the
location within Wilderness Park and on undeveloped agricultural land.  However, site
inspection of the alignment has revealed several locations of interest where
coordination with other public and private installations will be necessary.  Other
utilities identified along the alignment include:

a. At the north end of the alignment, there is evidence of a waterline trench
along the west boundary of the Wilderness Ridge golf course, presumably
a section of the irrigation system.  Further investigation of the golf course
record drawings and maintenance records will be necessary to determine
size and exact location of this system.

b. Along the BNSF railway, inside the east right-of-way line, are markers for
Qwest fiber optic cable.  BNSF utility guidelines require that buried fiber
optic lines paralleling the railroad be within 5 feet of the right-of-way line,
and have a minimum of 4 feet of cover.  It is anticipated that the boring
operations for the railroad crossings will be significantly below these fiber
optic lines, but on-site location by Qwest will be necessary to avoid any
potential conflicts.

c. At the southwest corner of the Wilderness Ridge golf course property,
near Rokeby Road, there is a stormwater detention cell, with a drop inlet
structure and a RCP outlet to the drainage ditch south of the golf course
property.  The outlet structure to the channel is approximately 25 feet east
of the west property line of the golf course.  There is also a line of
overhead power poles at the southwest corner of the golf course property.
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d. At the south end of the proposed alignment, near the main drainage
channel for the S-2 and S-3 basins, there is a line of overhead power poles
and an agricultural irrigation well, along the east right-of-way line of the
BNSF railway.

10. Land ownership, required easements, and construction access.
Parcel ownership along the proposed route, from the north to the south are as follows:

e. Wilderness Ridge LLC (golf course)
f. Burlington Northern Santa Fe Railway
g. Ridge Development Company
h. Lancaster County (Wilderness Park)
i. Lola Sievers, et al

It is anticipated that there will be a 40-foot wide permanent easement for the Upper
Southeast Salt Creek trunk sewer, centered over the pipe.  Construction easements
will generally be 150 feet wide, with some adjustments for staging areas and
locations of the bores under the railroad.

Construction access on the west side of the railroad will likely be provided from 14th

Street, on the access road at the north end of the Wilderness Park property.
Construction access on the east side of the railroad will be from 27th Street, likely
along the south drainage channel at the south end of the project, across the Sievers
property.  These access points will need to be confirmed and included in the
agreements with the easement documents.
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2.5   WILDERNESS PARK ISSUES

1. Existing park habitat characteristics and previous studies.
Previous studies and park management recommendations that are referenced in this
report include:

a. “Ecosystem Report of Wilderness Park”, January 1999, EA Engineering,
Science and Technology

b. “S1-S2 Subarea Plan”, February 1999, Lincoln/Lancaster County Planning
Department

c. “Wilderness Park Subarea Plan”, 1999, J. Kip Hulvershorn
d. “Salt Creek at Wilderness Park Hydrologic Study”, 1999, US Army Corps

of Engineers (USACE)

The area of the park that is within the alignment of the proposed trunk sewer is
comprised mainly of the plant community characterized as “Old Fields”, which are
previously farmed agricultural fields that have been idle for 20-30 years.  The “Old
Fields” areas are dominated by non-native grasses and plant species, such as Smooth
Brome and Goldenrod, and by Eastern Red Cedar, Green Ash, Dogwood, and
Smooth Sumac.  These species are indicative of rapid-spreading species that have
established themselves due to the lack of habitat management practices in the old
agricultural areas.  The “Old Fields” area is generally north of Rokeby Road.  On the
property line between this area and the BNSF railroad, there is a stand of mature
oak, hickory, and walnut trees, which act as a buffer between the park and the
railroad.  This area extends generally about 25 to 50 feet from the fence line onto the
park property.

The area south of Rokeby Road is a mature woodland area, consisting of Bur Oak,
Hackberry, and Bitternut Hickory trees.  Other tree species present include Black
Walnut and Kentucky Coffeetree.  Understory shrubs beneath the tree canopy
include:  Wolfberry, Gooseberry, and Wahoo.  Other ground cover plants include:
Wood Nettles, Wingstem, Black Sanicle, Honewort, Aniseroot, Meadow Rue, and
Moonseed.  This is a well-established woodland area of considerable age.  However,
it is undergoing a transition to more shade tolerant tree species, due to the closed
canopy and the lack of habitat management practices.

From the USACE Hydrologic Study, general recommendations regarding the habitat
characteristics of Salt Creek and Wilderness Park included:

a. Do not employ channel straightening or confinement projects within the park,
as this will have an adverse effect on peak flood flows and flood storage
within the park.

b. Maintain the woodland and grassland vegetation areas of the park, in order to
maintain flow “roughness values” across the park.  Large scale removal or
reduction of woodland and grassland habitat will have a negative effect on
flood attenuation capacity in the park.
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c. Any future development or fill within the floodplain will increase peak flows,
and should be compensated for by on-site mitigation and compensatory
storage techniques.

2. Sensitive areas and alignment considerations.
The “Old Fields” area north of Rokeby Road has been identified as in need of
management and restoration activities, in order to control the existing invasive plant
species and re-introduce native species.  The mature trees along the fence line
bordering the BNSF railroad have been identified as a valuable asset that should be
maintained as a buffer between the park and the railroad.  There is a seasonal
wetland along the south side of the existing access road at the north end of the site,
just to the west of the proposed trunk sewer alignment.  Construction access to the
site via this road will minimize impacts to the park in areas outside of the proposed
construction easement.

The woodland area south of Rokeby Road is sensitive due to the nature and age of
the tree and plant community, as well as its importance to the numerous bird species
that are present in the area.  Some habitat management recommendations have
suggested that thinning and prescribed burns in this area will maintain the health of
the dominant oak tress in the area.  However, disturbance of this area for trunk sewer
construction will be more difficult to restore to pre-construction conditions than the
“Old Fields” area north of Rokeby Road.  Removal and replacement of mature trees
will require careful planning and monitoring during construction activities.

The presence of a Salt Creek meander south of Rokeby Road will have an impact on
the chosen alignment through this area.  At its closest point this oxbow in Salt Creek
is approximately 120 to 130 feet from the property line of the BNSF railroad.  If the
alignment alternative selected proceeds to the south through this area, a satisfactory
buffer distance from the bank and channel of the stream will need to be determined,
and a shift in the construction easement may be required to minimize impacts on the
creek and the woodland area.  A study of aerial photos dating back to 1937 indicates
that the channel and banks of the creek have not shifted appreciably over time, and
the oxbow appears to be fairly stable.  Lack of significant upstream development or
increased flows at this reach of the stream have contributed to the stability of the
channel.

3. Restoration
Post-construction rehabilitation of this area will require careful backfill and grading
to ensure that natural drainage through the park area is maintained as close to
existing conditions as possible.  Segregation of topsoil from the remainder of the
trench spoil material is recommended; in order to replace the top soil strata to match
the existing areas outside of the trench limits.  In-situ soil density testing of the park
site should be conducted so that backfill compaction and areas disturbed by
construction equipment can be restored as close as possible to native conditions.
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General recommendations of previous park studies and public meetings for
restoration of the “Old Fields” area of the park include the removal of non-native
invasive species of grass, shrubs and trees, and re-introduction of native prairie
grasses and wildflowers, and selected tree plantings of native species.  Restoration
should occur in a non-linear, “cluster” manner to soften the transition to park
boundaries and areas disturbed by construction.  Construction and restoration
activities should be sensitive to breeding seasons of the bird species present, and in
general disturbance of the area in the fall and winter periods is preferred.

In addition to park restoration within the limits of the sanitary sewer construction as
a part of the project cost, there are other potential funding sources available.  If there
is a decision to pursue additional park land restoration within and beyond the limits
of the sewer construction project, there are federal programs available for assistance
with these restoration costs.  The “Fish and Wildlife Management and Habitat
Restoration Program”, sponsored by the U.S. Fish and Wildlife Service of the
Department of the Interior, provides funding for habitat restoration projects on the
basis of a 50/50 match with the local entity or landowner.  The types of projects
eligible for these funds include:

• Planting native trees and shrubs in formerly forested wetlands and other
habitats.

• Planting native grasslands and other vegetation.
• Prescribed burning as a method of removing exotic species and to restore

natural disturbance regimes necessary for some species survival.
• Removal of exotic plants and animals that compete with native fish and

wildlife and alter their natural habitats.
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2.6   PROJECT PARTNERING AND PUBLIC MEETINGS

1. Project partnering approach.
EA has enlisted the Heartland Center for Leadership Development (HCLD) to
facilitate, summarize, and direct the project kickoff meeting and the subsequent open
house/public meetings.  Two public meetings have been held thus far, to discuss
such issues as the alternative routes for the trunk sewer, habitat characteristics of
Wilderness Park, construction phase activities, and park land restoration.  The first
two public meetings were held on March 4th and March 25th of 2004.  Notices of the
public input process have been sent to such local groups as the Friends of Wilderness
Park, the Wilderness Park Committee, the Wilderness Ridge Homeowner’s
Association and other adjacent landowners, the Lower Platte South NRD, the
Audubon Society, the Lancaster County Ecological Advisory Committee, and the
Parks and Recreation Advisory Committee.

2. Public meetings/ issues raised.
The primary topics of discussion at the March 4th and March 25th public meetings
centered around the proposed alignment for the trunk sewer, especially at the area
near Rokeby Road, where potential conflicts with the woodland area, the oxbow of
Salt Creek, and the elevation difference and sandstone outcropping on the east side
of the BNSF railroad will affect the final route selected.  Also of major interest
during the public meetings was the proposed plan for restoration and long-term
management of the park, and the potential for public input and monitoring of the
final design, construction and restoration processes.

3. Summary of meeting discussions.
The materials presented for review at the March 4th and March 25th public meetings
are included in Appendix D, along with the report and meeting synopsis from the
Heartland Center for Leadership Development, which documented the comments
and discussion topics that were raised by the public audience in attendance.

4. Continued Public Participation.
Additional stakeholder meetings are planned for September, to present the findings
of this report in draft form.  The results of the corridor study and the alternatives
analysis will be presented to the Mayor’s Environmental Committee, the County
Ecological Committee, and the Wilderness Park Committee, in order to provide
additional opportunities for input and to allow these groups to pass on project
information and concerns to their constituents and the project team.  Continued
public involvement in this project, as it moves forward from the Preliminary Study
to final design and construction, will be an integral part of the success of the project.
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3.0   DESIGN ALTERNATIVES

3.1   FUTURE SERVICE AREA.

There are three general alternatives for the design service area of the Upper
Southeast Salt Creek trunk sewer.  As discussed in Table 3, the options include the
Comprehensive Plan - Tier I service area, the Comprehensive Plan - Tier II service
area, and the Total Ridgeline service area.  Due to the long-term planning horizon
for major trunk sewers, the Tier I option is not recommended.  The choice between
the Tier II and Total Ridgeline service areas will depend upon the City’s
determination of growth potential for the southern end of the S-5 Urban Planning
Zone, and whether it is appropriate to include the area that is currently within the
planning jurisdiction of the Village of Roca, but not within the Tier II or Tier III
planning area for the City of Lincoln.

Potential grade limitations at the crossing of the S-2/S-3 basin drainage channel will
affect the vertical alignment and pipe size for this project.  Depending upon the
service area and corresponding design flow, the trunk sewer may need to change in
size and slope to accommodate the chosen alternative.  The Tier II option appears to
be serviceable with a 48-inch diameter pipe, but the Total Ridgeline option may
require a 54-inch diameter pipe because of the grade limitations.  In addition the
existing 48-inch trunk sewer does not have the necessary capacity to serve all of the
Total Ridgeline area, though the difference between pipe capacity and the theoretical
design flow is less than 5% (49.8 cfs versus 51.8 cfs).

3.2   ALTERNATIVE ALIGNMENTS AT ROKEBY ROAD.

There are also three alternatives for the alignment and crossing of the BNSF railroad
at Rokeby Road.  The first option is to begin the crossing north of Rokeby Road, and
bore under the tracks on an approximate perpendicular alignment, then cross into the
Wilderness Ridge golf course detention cell.  This alignment will avoid any
disruption of the woodland area and the oxbow of Salt Creek in Wilderness Park, but
from preliminary geotechnical investigations, will likely encounter sandstone in the
bore and on the golf course property.  In addition the ground elevation in the golf
course area is significantly higher (approximately 10 feet) than the area to the south.
The sandstone and additional depth on this alignment will increase the cost of the
project.

The second alignment option would begin at the same location in the park as the first
option, but to bore under the BNSF tracks along a diagonal alignment to the
southeast, in order to avoid the sandstone and additional depth on the golf course
property.  This will require a much longer bore under the railroad (potentially 300
feet or more).  The BNSF Utility Accommodation policy requires crossings under
the railroad to be perpendicular whenever possible, but will allow crossings at up to
45 deg. angles when conditions warrant.  This alignment would require a crossing at
65 to 70 deg. from perpendicular, and may not be acceptable to BNSF Engineering.
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The additional cost of increasing the bore length is significant, which makes this
alignment option the most expensive for each service area alternative.

The third alignment option extends further south in Wilderness Park, south of
Rokeby Road and into the woodland area of the park.  This option would have the
sewer route pass between the oxbow of Salt Creek and the BNSF property line.  The
alignment would extend approximately 250 to 300 feet south of Rokeby Road, and
then bore under the BNSF tracks with an approximate perpendicular alignment.
This option will be more invasive into the sensitive woodland area of the park, and
may require significantly more restoration.  However, the sandstone formation of the
northern crossing location and the additional depth on the east side of the railroad
would be avoided.

In order to determine the preferred option of these three alignments, it will be
necessary to conduct further geotechnical investigations, to delineate the actual
extent of the sandstone formation.  Costs for each of the alternatives will be
evaluated to compare economic considerations.
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4.0   EVALUATION OF ALTERNATIVES

4.1 Alignment Selection Criteria.

The decision on Service Area alternatives is independent of the decision on Alignment
Alternatives, and will not affect the alignment selection criteria.  The service area
alternative will be chosen on the basis of policy and cost implications, while the
alignment alternative will be selected on the basis of several engineering, ecological, and
cost considerations.

Table 4.1 summarizes the selection criteria used for ranking the alignment options, and
provides a rating score for each alternative, in order to provide an overall comparison
among the three alignments.  A rating scale of 1 to 5 was used for each selection
criterion, with “1” being the least favorable and “5” being the most favorable.

Table 4.1 – Alignment Selection Criteria and Ranking
Criteria Alignment

#1
Alignment

#2
Alignment

#3
Engineering Factors
     Length of total project 4 4 4
     Length of bores 5 2 5
     Impacts on the BNSF railroad 4 3 4
     ROW and Permit requirements 4 2 3
     Hydraulic Design 4 5 4
     Impacts on existing utilities 3 3 3
     Geotechnical considerations ** -- -- --
     Construction techniques/constructibility 3 3 5
Ecological Factors
     Impacts on park flora 4 4 2
     Impacts on park fauna 4 4 2
     Impacts on Salt Creek 5 5 4
     Impacts on sandstone formation 3 4 4
     Area of construction disturbance 5 5 3
     Extent of restoration required 5 5 3
Impacts on other adjacent properties 3 4 4

TOTALS 56 53 50
**    The geotechnical considerations need to be detailed in additional studies.

The selection criteria and relative ranking scores indicate that Alignment #1 is the most
favored option, followed by Alignment #2, and then Alignment #3.  These rankings
should be considered in conjunction with a comparison of total project costs for each of
the three alternatives.  The estimate of project costs for each alternative are summarized
on the following pages.
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4.2   Engineer’s Estimate of Project Costs

The following estimates are divided into two groups of three options each.  Options 1A,
1B and 1C are based on the Tier II Service Area, which can be accommodated with a 48-
inch diameter pipe.  The three alternatives under Option 1 are separated by the BNSF
railroad crossing location at Rokeby Road, with Option 1A as the north crossing through
the Wilderness Ridge detention cell on the west side, Option 1B as the diagonal crossing,
and Option 1C as the south crossing through the woodland area of the park on the east
side.  Options 2A, 2B, and 2C are based on the Total Ridgeline Service Area, which
requires a 54-inch diameter pipe.  The three alternatives under Option 2 also differentiate
the three railroad crossing options at Rokeby road.

From the individual cost estimates, the difference in project cost from a 48-inch diameter
pipe to a 54-inch diameter pipe is in the range of $500,000 to $57,000, depending upon
the method of crossing the railroad at Rokeby Road.  The cost of Options A and C for
each pipe size are nearly identical, with the cost of additional depth through the detention
cell in Option A being offset by the cost of Additional park restoration in Option C.  In
each case for Option B, the long diagonal bore at Rokeby Road was the most expensive
alternative.  Table 4.2 below gives a summary of the Total Project Cost for each option.

Table 4.2 – Engineer’s Estimated Total Project Cost
Alternatives Matrix

Alternatives North Crossing at
Rokeby Road

Diagonal Crossing
at Rokeby Road

South Crossing at
Rokeby Road

Tier II
(48-inch pipe) 1A  -  $3,576,000 1B  -  $3,891,000 1C  -  $3,547,000

Total Ridgeline
(54-inch pipe) 2A  -  $4,080,000 2B  -  $4,458,000 2C  -  $4,055,000

In addition to the alternative cost estimates given above, there was some question as to
the additional cost of skewing the alignment to the west of the BNSF property line in the
“Old Fields” area of Wilderness Park, in order to preserve the stand of mature trees that
acts as a buffer strip between this area of the park and the railroad.  The additional
construction requirements for this route adjustment include 45 feet of additional pipeline
length, and 2 additional manholes for deflections in the pipe alignment.  The construction
cost for these route adjustments are as follows:

48-inch diameter pipe  -  $ 24,000
54-inch diameter pipe  -  $ 26,000

The cost of these adjustments is included in the cost estimates given above and detailed
on the following pages.



Upper Southeast Salt Creek Trunk Sewer
Preliminary Cost Estimate

Option 1A - Tier II Service Area (48" pipeline) and
  Rokeby Road crossing at north end

ITEM QUANTITY UNITS UNIT COST TOTAL COST

48" sanitary sewer (10'-15' deep) 4,530 LF $150 $679,500
48" sanitary sewer (15'-20' deep) 1,700 LF $200 $340,000
48" sanitary sewer (20'-25' deep) 1,100 LF $275 $302,500

72" diam. manhole (10' deep) 17 Each $5,000 $85,000
72" manhole add'l depth 170 VF $250 $42,500

(North) 72" diam. casing, bored in place 140 LF $1,100 $154,000
(South) 72" diam. casing, bored in place 140 LF $1,200 $168,000

42" diam. pipe stub & plug (10') 2 Each $1,500 $3,000

Pipe encasement/stream crossing 75 LF $2,000 $150,000

Dewatering (ave. depth = 8') 7,330 LF $30 $219,900

Park restoration 575,000 SF $0.20 $115,000
Tree replacement 200 Each $300 $60,000

SUBTOTAL $2,319,400

Contingencies  (25%) $579,850

Permanent Easements 150,000 SF $1.00 $150,000
Temporary Easements 600,000 SF $0.10 $60,000

SUBTOTAL $3,109,250

Engineering, Legal, Admin. (15%) $466,388

TOTAL $3,575,638
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Upper Southeast Salt Creek Trunk Sewer
Preliminary Cost Estimate

Option 1B - Tier II Service Area (48" pipeline) and
  Rokeby Road diagonal crossing 

ITEM QUANTITY UNITS UNIT COST TOTAL COST

48" sanitary sewer (10'-15' deep) 4,530 LF $150 $679,500
48" sanitary sewer (15'-20' deep) 2,000 LF $200 $400,000
48" sanitary sewer (20'-25' deep) 800 LF $275 $220,000

72" diam. manhole (10' deep) 16 Each $5,000 $80,000
72" manhole add'l depth 150 VF $250 $37,500

(North) 72" diam. casing, bored in place 140 LF $1,100 $154,000
(South) 72" diam. casing, bored in place 350 LF $1,200 $420,000

42" diam. pipe stub & plug (10') 2 Each $1,500 $3,000

Pipe encasement/stream crossing 75 LF $2,000 $150,000

Dewatering (ave. depth = 8') 7,330 LF $30 $219,900

Park restoration 575,000 SF $0.20 $115,000
Tree replacement 200 Each $300 $60,000

SUBTOTAL $2,538,900

Contingencies  (25%) $634,725

Permanent Easements 150,000 SF $1.00 $150,000
Temporary Easements 600,000 SF $0.10 $60,000

SUBTOTAL $3,383,625

Engineering, Legal, Admin. (15%) $507,544

TOTAL $3,891,169
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Upper Southeast Salt Creek Trunk Sewer
Preliminary Cost Estimate

Option 1C - Tier II Service Area (48" pipeline) and
  Rokeby Road crossing at south end

ITEM QUANTITY UNITS UNIT COST TOTAL COST

48" sanitary sewer (10'-15' deep) 4,530 LF $150 $679,500
48" sanitary sewer (15'-20' deep) 2,300 LF $200 $460,000
48" sanitary sewer (20'-25' deep) 500 LF $275 $137,500

72" diam. manhole (10' deep) 17 Each $5,000 $85,000
72" manhole add'l depth 150 VF $250 $37,500

(North) 72" diam. casing, bored in place 140 LF $1,100 $154,000
(South) 72" diam. casing, bored in place 140 LF $1,200 $168,000

42" diam. pipe stub & plug (10') 2 Each $1,500 $3,000

Pipe encasement/stream crossing 75 LF $2,000 $150,000

Dewatering (ave. depth = 8') 7,330 LF $30 $219,900

Park restoration 575,000 SF $0.20 $115,000
Tree replacement 300 Each $300 $90,000

SUBTOTAL $2,299,400

Contingencies  (25%) $574,850

Permanent Easements 150,000 SF $1.00 $150,000
Temporary Easements 600,000 SF $0.10 $60,000

SUBTOTAL $3,084,250

Engineering, Legal, Admin. (15%) $462,638

TOTAL $3,546,888
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Upper Southeast Salt Creek Trunk Sewer
Preliminary Cost Estimate

Option 2A - Total Ridgeline Service Area (54" pipeline) and
  Rokeby Road crossing at north end

ITEM QUANTITY UNITS UNIT COST TOTAL COST

54" sanitary sewer (10'-15' deep) 4,530 LF $190 $860,700
54" sanitary sewer (15'-20' deep) 1,700 LF $245 $416,500
54" sanitary sewer (20'-25' deep) 1,100 LF $315 $346,500

72" diam. manhole (10' deep) 17 Each $5,000 $85,000
72" manhole add'l depth 170 VF $250 $42,500

(North) 78" diam. casing, bored in place 140 LF $1,250 $175,000
(South) 78" diam. casing, bored in place 140 LF $1,400 $196,000

42" diam. pipe stub & plug (10') 2 Each $1,500 $3,000

Pipe encasement/stream crossing 75 LF $2,000 $150,000

Dewatering (ave. depth = 8') 7,330 LF $30 $219,900

Park restoration 575,000 SF $0.20 $115,000
Tree replacement 200 Each $300 $60,000

SUBTOTAL $2,670,100

Contingencies  (25%) $667,525

Permanent Easements 150,000 SF $1.00 $150,000
Temporary Easements 600,000 SF $0.10 $60,000

SUBTOTAL $3,547,625

Engineering, Legal, Admin. (15%) $532,144

TOTAL $4,079,769

4-6



Upper Southeast Salt Creek Trunk Sewer
Preliminary Cost Estimate

Option 2B - Total Ridgeline Service Area (54" pipeline) and
  Rokeby Road diagonal crossing 

ITEM QUANTITY UNITS UNIT COST TOTAL COST

54" sanitary sewer (10'-15' deep) 4,530 LF $190 $860,700
54" sanitary sewer (15'-20' deep) 2,000 LF $245 $490,000
54" sanitary sewer (20'-25' deep) 800 LF $315 $252,000

72" diam. manhole (10' deep) 16 Each $5,000 $80,000
72" manhole add'l depth 150 VF $250 $37,500

(North) 78" diam. casing, bored in place 140 LF $1,250 $175,000
(South) 78" diam. casing, bored in place 350 LF $1,400 $490,000

42" diam. pipe stub & plug (10') 2 Each $1,500 $3,000

Pipe encasement/stream crossing 75 LF $2,000 $150,000

Dewatering (ave. depth = 8') 7,330 LF $30 $219,900

Park restoration 575,000 SF $0.20 $115,000
Tree replacement 200 Each $300 $60,000

SUBTOTAL $2,933,100

Contingencies  (25%) $733,275

Permanent Easements 150,000 SF $1.00 $150,000
Temporary Easements 600,000 SF $0.10 $60,000

SUBTOTAL $3,876,375

Engineering, Legal, Admin. (15%) $581,456

TOTAL $4,457,831
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Upper Southeast Salt Creek Trunk Sewer
Preliminary Cost Estimate

Option 2C - Total Ridgeline Service Area (54" pipeline) and
  Rokeby Road crossing at south end

ITEM QUANTITY UNITS UNIT COST TOTAL COST

54" sanitary sewer (10'-15' deep) 4,530 LF $190 $860,700
54" sanitary sewer (15'-20' deep) 2,300 LF $245 $563,500
54" sanitary sewer (20'-25' deep) 500 LF $315 $157,500

72" diam. manhole (10' deep) 17 Each $5,000 $85,000
72" manhole add'l depth 150 VF $250 $37,500

(North) 78" diam. casing, bored in place 140 LF $1,250 $175,000
(South) 78" diam. casing, bored in place 140 LF $1,400 $196,000

42" diam. pipe stub & plug (10') 2 Each $1,500 $3,000

Pipe encasement/stream crossing 75 LF $2,000 $150,000

Dewatering (ave. depth = 8') 7,330 LF $30 $219,900

Park restoration 575,000 SF $0.20 $115,000
Tree replacement 300 Each $300 $90,000

SUBTOTAL $2,653,100

Contingencies  (25%) $663,275

Permanent Easements 150,000 SF $1.00 $150,000
Temporary Easements 600,000 SF $0.10 $60,000

SUBTOTAL $3,526,375

Engineering, Legal, Admin. (15%) $528,956

TOTAL $4,055,331
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5.0   CONCLUSIONS AND RECOMMENDED ALTERNATIVE

Service Area

The Tier II Service Area encompasses approximately 7,542 developable acres, while the
Total Ridgeline Service Area includes a total of 8,410 developable acres (from Table
2.1).  The full pipe capacity of the existing 48-inch trunk sewer is 49.8 cfs, which, based
on the City’s design equation, yields a service area of 8,550 acres.  The existing trunk
sewer is already serving the S-1 Urban Planning Zone, an area of 748 acres.  The
remaining service area capacity of the existing trunk sewer is then (8,550 acres  –  748
acres)  =  7,802 acres.

The Tier II Service Area is the recommended option.  The additional area beyond Tier II
in the Total Ridgeline boundary is not within the future service limit of the City of
Lincoln, due to its proximity to the Village of Roca.  Selection of the Tier II option is the
lower cost alternative, due to the selection of a 48-inch pipe size, versus the 54-inch pipe
required to serve the larger area.  The Total Ridgeline service area is larger than the
existing trunk sewer can accommodate, based on design peak flows.

Pipe Size

Due to available grade and potential elevation conflicts with the existing drainage
channel for the S-2/S-3 drainage basin, and based on design flows for each service area,
providing gravity sewer service to the Tier II area requires a 48-inch diameter sewer.  The
additional area of the Total Ridgeline option requires a 54-inch diameter sewer to provide
enough flow capacity and still meet the grade limitations.  However, the hydraulic grade
line analysis decribed in Section 2.3 and Table 2.3 show that a 48-inch diameter pipe
could serve the larger area, if a tolerable amount of surcharge is allowed in the pipeline.

Rokeby Road Alignment

Three options were proposed for the bored crossing of the BNSF railroad near Rokeby
Road.  The first option is a perpendicular bore north of the road, which avoids the
woodland area of Wilderness Park, but is deeper on the east end and intersects the Dakota
sandstone formation.  The second option is a long diagonal bore under the railroad, to
avoid the woodland area and the extra depth on the east side.  The third option is a
perpendicular bore south of the road, which encroaches in the woodland area, but avoids
the extra depth on the east side.

Based on the selection criteria and ranking of the three alternatives in Table 4.1, the north
crossing is slightly favored over the diagonal and south crossings.  However, before the
alignment is selected for final design, additional geotechnical investigations should be
performed to determine de-watering methods and costs, as well as the actual extent of the
rock formation in this area.  This will directly affect cost and constructibility issues, and
may alter the outcome of the ranking analysis.



5-2

Cost Estimates

The six cost estimates derived from the two service area/pipe size alternatives and the
three alternative Rokeby road alignments show that the Tier II/48-inch pipe option is
approximately $ 550,000 less expensive than the Total Ridgeline/54-inch pipe option.
The additional cost is due to increased material cost for the pipe, an increase in
excavation and bedding costs, and increase in the diameter of the casing pipes for the
bores.

For each of the service area alternatives, the cost of the north and south crossings of the
BNSF railroad at Rokeby Road are equivalent, with the cost for extra depth and rock
excavation at the north offset by the additional clearing and restoration costs at the south.
In each of the two service area alternatives, the long diagonal bore under the BNSF
railroad was the most expensive option.

Each of these cost estimates contains a large contingency factor (25%) to reflect the
uncertainties of the amount of rock excavation that will be required, and the specifics of
park restoration requirements.

Recommended Alternative

Alternative 1A (Tier II service area / 48-inch pipe / north crossing at Rokeby Road) is the
most cost effective option for the Lincoln Wastewater System, and represents the least
construction impact and encroachment into Wilderness Park.

If a slight amount of hydraulic surcharge is deemed tolerable in the proposed trunk sewer
(and in the existing trunk sewer) during peak flow events, the 48-inch pipe could
potentially serve the Total Ridgeline area.  This may be preferable to the additional cost
of over $ 0.5 Million for a 54-inch pipe, in order to serve the additional 868 acres in the
Total Ridgeline service area.

GENERAL RECOMMENDATIONS

In order to select the best option and ensure the success of the project, it is recommended
that the Project Partnering Approach be continued through the final design and
construction phases of this project.  Making a sound fiscal decision, providing for the
long-term operational and maintenance needs of the Lincoln Wastewater System, and
providing protection and oversight of the unique habitat in Wilderness Park will require
input from a wide range of stakeholders on this project.  A committee of Project Partners,
representing each of the various disciplines and stakeholder groups, should be created to
assist the City and the Engineer with plan selection during final design.
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Mr. Dale Schlautman 
EA Engineering, Science, and Technology 
12 1 South 13th Street 
Suite 701 
Lincoln, Nebraska 68508 
 
 
REFERENCE:  Preliminary Geotechnical Study 

Upper Southeast Salt Creek Sanitary Trunk Sewer 
Lincoln Wastewater System 
Lincoln, Nebraska 
 

Dear Mr. Schlautman: 
 
The City of Lincoln, Nebraska plans to construct a trunk sewer line that is about 1.3 miles in 
length. This sewer will run approximately parallel to the BNSF Railroad tracks from 
approximately 1 mile NNW of the intersection of 27th Street and Rokeby Road to about ½ mile 
SSE of the intersection of 27th Street and Rokeby Road. The sewer will cross under the BNSF 
Railroad tracks at two locations, via trenchless construction, such as utility tunneling, pipe 
jacking, or microtunneling. The remaining portion of the sewer will be installed by means of open 
cut trenching. 
 
As requested, HWS Consulting Group Inc. (HWS) has performed a subsurface exploration and a 
preliminary geotechnical study of the subsurface soils at the referenced site. The purpose of these 
services was to address geotechnical issues for the preliminary design of the proposed sanitary 
sewer. This report summarizes the findings of the subsurface exploration and the preliminary 
geotechnical study. 
 
 
SUBSURFACE EXPLORATION 
 
A program of Dutch friction-cone soundings, test borings, and soil sampling was performed at the 
project site on May 7, 2004. Three (3) Dutch friction-cone soundings were made at the site. Four 
(4) exploratory borings were taken to depths of between 7 and 30 feet below the existing grade to 
establish the general subsurface conditions of the area under consideration. Three of these borings 
were made immediately beside the three soundings. 
 
The Dutch friction-cone soundings were performed with a mechanical penetrometer in 
accordance with ASTM D 3441-98, Standard Method for Deep, Quasi-Static, Cone, and Friction 
Cone Penetration Tests of Soil. The mechanical penetrometer operates incrementally, using a set 
of inner rods to operate a telescoping penetrometer tip and to transmit the components of 
penetration resistance (cone bearing and friction sleeve resistance) to the surface for 

HWS Consulting Group
825 J Street, Box 80358
Lincoln, NE 68501-0358

402.479.2200 Fax: 402.479.2276
www.hws.com
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measurement. The plot of the test data identifies the relative positions and thicknesses of hard and 
soft layers. 
 
The borings were made in accordance with ASTM D 1452-80 (Reapproved 2000), Standard 
Practice for Soil Investigation and Sampling by Auger Borings. A machine-driven, continuous 
flight auger having a diameter of 6 inches was used to advance borings 1,2, and 4 for sampling. 
Access with the drill rig was not possible at boring locations 3a and 3b, therefore, these two 
borings were advanced used a hand auger and a Backsaver soil probe. All bore holes were stable 
and casing was not required. Water level readings were made in the auger borings at times and 
under conditions stated on the boring logs. 
 
Several small disturbed soil samples were obtained and were examined in the laboratory by a 
member of HWS' professional engineering staff to supplement the field identification. 
 
The vicinity map and the boring location plan are presented in Appendix A. The penetration 
diagrams (see Appendix B) present the results of the Dutch friction-cone soundings. The boring 
logs (refer to Appendix C) present the data obtained in the subsurface exploration. The logs 
include the surface elevations, the approximate depths and elevations of major changes in the 
character of the subsurface materials, visual descriptions of the materials in accordance with the 
criteria presented in Appendix D, and groundwater data. The approximate locations of the 
soundings and borings are shown in Appendix A. 
 
Elevations (approximate) at the sounding and boring locations were determined by survey with 
reference to points that HWS' Survey Department located and elevated prior to the subsurface 
exploration. These reference points are presented below. The elevations are with reference to 
USGS datum (NAVD88). 
 
• Boring 1. Top of manhole cover, located east of the railroad tracks and on the south side 

of the ditch; elevation = 1 1 85.4 feet. 
• Boring 2. Control point # 174; elevation = 1 194.5 feet. 
• Borings 3a and 3b. Control point #182; elevation = 1203.6 feet. 
• Boring 4. Top of railroad bridge deck; elevation = 1 194.8 feet. 
 
GEOLOGY AND SITE CONDITIONS 
 
The city of Lincoln lies in the Dissected Till Plains section of Nebraska, a part of the Central 
Lowland province of the Interior Plains physiographic division1. The project site is located in the 
southern portion of Lincoln, and is situated in both alluvial bottomlands and a loess mantled 
terrace adjacent to Salt Creek. Dakota sandstone is exposed in a railroad cut north of borings 3a 
and 3b. Refusal of hand sampling equipment-presumably on Dakota sandstone-occurred at boring 
locations 3a and 3b at depths of 7.3 and 7.6 feet, respectively, below existing grade. In the 
Lincoln area, the upper portion of the Dakota sandstone is known to have beds of both shale and 
ironstone. 

______________________________ 
1 Physiographic Provinces of North America, Map by A. K. Lobeck, 1948; The Geographical Press; Columbia
University, New York 
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The subsurface materials encountered at the boring locations are briefly described below in 
descending order of occurrence. Detailed descriptions are provided in the boring logs, which are 
presented in Appendix C. 
 
Soil Zone Description 

Modern Alluvium Silty sand, low plasticity, 50 to 60 % fine to 
coarse sand, wet, loose, extends from the 
ground surface to a maximum depth of 0.9 feet, 
encountered at boring 3b. 

Topsoil Lean clay, medium plasticity, 0 to 25% fine 
sand, wet, medium stiff to stiff, extends from 
the ground surface to a maximum depth of 3 
feet, encountered at borings 2, 3a, and 4. 

Alluvium Fat clay, lean to fat clay, lean clay, silty sand, 0 
to 70% fine sand, low to high plasticity, wet to 
saturated, stiff to very stiff and medium dense, 
extends from the ground surface, or underlies 
the topsoil, to a maximum depth of the depth 
explored, encountered at borings 1 and 4. 

Subsoil Fat clay, lean clay, high to medium plasticity, 0 
to 15% fine sand, wet, stiff, underlies the 
topsoil and extends to a maximum depth of 4 
feet, encountered at borings 2 and 3 a. 

Lower-Subsoil Lean clay, medium plasticity, wet, stiff to very 
stiff, underlies the subsoil and extends to a 
maximum depth of 5.5 feet, encountered at 
boring 2. 

Peoria Alluvium Fat clay, lean to fat clay, lean clay, sandy lean 
clay, clayey sand, silty sand, 0 to 80% fine to 
medium sand, low to high plasticity, medium 
stiff to very stiff, moist to saturated, underlies 
the Peoria and extends to a maximum depth of 
the depths explored, encountered at borings 
2,3a, and 3b. 

Dakota Sandstone (assumed) Assumed to underlie the Peoria alluvium, 
Dakota sandstone is exposed in a railroad cut 
section northwest of borings 3a and 3b; borings 
3a and 3b are assumed to have reached refusal 
on Dakota sandstone. 

 
Groundwater was encountered at elevations ranging from 1 17 1.9 to 1 179.9 feet (5.2 to 2 1.8 
feet below existing grade). The water table could be expected to fluctuate several feet depending 
on surface drainage, rainfall, vegetation, temperature, and other factors. 
 
DISCUSSION 
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1.  General soil Conditions.    The soils encountered at borings B-1, B-2, and B-
4 generally consisted of medium stiff to very stiff clay soils. Open cut trenching is expected to be 
a suitable construction method, except at the BNSF crossings where trenchless construction 
would be utilized. At borings B-3a and B-3b, refusal of the hand sampling equipment occurred at 
elevations 1 190.2 and 1 186.8 feet (7.3 and 7.6 feet below existing grade), respectively. The 
refusal was assumed to be on Dakota sandstone because sandstone is evident in the railroad cut 
located immediately northwest of borings B-3a and B-3b. Boring B-3a was made on the bank of a 
small creek and B-3b was made within the creek. 
 

2. Groundwater.  As previously discussed, groundwater was encountered at 
elevations ranging from 1 17 1.9 to 1 179.9 feet (5.2 to 2 1.8 feet below existing grade). Table 1 
presents groundwater data at the five boring locations. 
 

 
*Below existing grade. 
** Groundwater was not encountered to the depths of the borings (7.3 feet [elevation 1190.2 feet] 
at B-3a and 7.6 feet [elevation 1186.8 feet] at B-3b). 
 

3.  Trenchless Construction.  Trenchless installation methods (for example, 
utility tunneling, pipe jacking, and microtunneling) will likely be used at the two railroad 
crossings. A brief summary of the soil and groundwater conditions at the trenchless locations is 
presented in Table 2. It should be noted that bedrock (Dakota sandstone) will likely be 
encountered during trenchless construction on the east side of the tracks in the vicinity of borings 
3a and 3b. 

 
*Approximate distance that the water table is above or below the proposed flow line of the sewer. 
**Groundwater was not encountered to the depths of the borings (7.3 feet [elevation 1190.2 feet] at B-3a 
and 7.6 feet [elevation B 186.8 feet] at B-3b). 
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4. Bank Erosion.  In the vicinity of boring 2, the currently proposed alignment of 
the sewer line is approximately 120 feet from the nearest bank of a meander of Salt Creek. 
Concern has been expressed that future bank erosion by Salt Creek might endanger the proposed 
sewer line. EA Engineering indicated that the flow line of the sewer would be approximately 26 
feet below existing grade. The soils encountered at boring 2 consisted of medium stiff to very 
stiff lean and fat clays. Aerial photographs dated 1956 show that the stream channel is in 
approximately the same location as its current location. The flow line elevation of the channel 
could be compared to the sewer line flow elevation to help determine if bank erosion could 
become a future problem. 
 

5. Applicability of Recommendations.  The recommendations presented in 
this report are based in part upon HWS' analyses of the data from the Dutch friction-cone 
soundings and soil borings. The penetration diagrams, boring logs, and related information depict 
subsurface conditions only at the specific sounding and boring locations and at the time of the 
subsurface exploration. Soil conditions may differ between the soundings and exploratory borings 
and might change with the passage of time. The nature and extent of any variations between the 
sounding and boring locations or of any changes in soil conditions (e.g., drying of soil) might not 
become evident until excavation and construction of the trunk sewer project have begun. 
 
HWS should be contacted if any questions arise concerning this report or if changes in the 
preliminary nature, design, or location of the sewer line are planned. This report shall not be 
reproduced, except in full, without the written approval of HWS Consulting Group Inc. 
 

 









































APPENDIX  C

Pipe Capacity and HGL Calculations
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Public Involvement Process



City of Lincoln EA Engineering, Science, and Technology

Public Works/Utilities Dept 121 South 13th St., Suite 204

555 S. 10th Street, Suite 203 Lincoln, NE 68508

Lincoln, NE 68508     402-476-3766

402-441-7588

Upper Southeast Salt Creek Trunk Sewer Open House

March 4, 2004

AGENDA

7:00 Welcome/Introductions

Project Background/History – Steve Masters, Public Works/Utilities

Alternative Routes – Dale Schlautman, EA Engineering

Small Group Discussions –

Habitat Characteristics

Park Restoration

Construction Phase

General Session, Summary

Adjourn

The City of Lincoln Public Works/Utilities Department and EA Engineering

would like to thank you for coming tonight and participating in the open house.  We

hope the information you received tonight has been helpful in understanding the

project.

Please fill out comment cards with suggestions or concerns that you have.  You may

also direct questions to Dale Schlautman or Holly Lionberger at EA Engineering

(476-3766).



City of Lincoln EA Engineering, Science, and Technology

Public Works/Utilities Dept 121 South 13th St., Suite 204

555 S. 10th Street, Suite 203 Lincoln, NE 68508

Lincoln, NE 68508     402-476-3766

402-441-7588

Upper Southeast Salt Creek Trunk Sewer

Trunk Sewer Project

The City of Lincoln recently initiated a Preliminary Routing/Corridor Study to assess potential

trunk sewer alignments to serve citizens in Southwest Lincoln as the City continues to grow.

EA Engineering, Science, & Technology is working with the City on this project.  Various

alternate routes have been evaluated and a preliminary route has been proposed.  A portion of

the proposed route passes through the eastern edge of Wilderness Park. (See map below).

The Lincoln Public Works/Utilities Department is seeking input from interested parties

regarding the proposed route.  The open house will present an overview of the project and

provide an opportunity for individuals to express their ideas and concerns.   The input collected

during this open house will be used to develop variations for improving the proposed route.

You can help develop the best design

solution by:

Attending the Open House

Identifying key issues regarding the

proposed route

Sharing ideas for Park restoration

Please Call With Questions

If you have questions regarding this

project, you may call Dale Schlautman

or Holly Lionberger with EA

Engineering at 476-3766.  We look

forward to working with you in the

development of this community project.

What:  Informational Open House

Where:  Scott Middle School Multi-Purpose Room

     2200 Pine Lake Road (parking and entrance on north side)

When:  Thursday, March 4, 2004, 7:00-9:00 p.m.

Project Site Map

Southwest Lincoln



Please Call With Questions

If you have questions regarding this project, please call Dale Schlautman or Holly Lionberger with EA Engineering at

476-3766.  We look forward to working with you in the development of this community project.

City of Lincoln EA Engineering, Science, and Technology

Public Works/Utilities Dept 121 South 13th St., Suite 204

555 S. 10th Street, Suite 203 Lincoln, NE 68508

Lincoln, NE 68508     402-476-3766

402-441-7588

Introduction:
The City of Lincoln has initiated a Preliminary Routing/Corridor Study to assess potential trunk sewer alignments to serve

citizens in Southwest Lincoln as the community continues to grow.  EA Engineering, Science, & Technology (EA) is

working with the City on this project.  Various alternate routes have been evaluated and a preliminary route has been

proposed as the best choice alternative.  A portion of this proposed route passes through the eastern edge of Wilderness

Park. (See Evaluated Alternate Routes figure below).  The purpose of this open house is to present the reasons for

selecting the best choice alternative and to gain input from the public on refinements to the route to the best possible

advantage of Wilderness Park.  Specific topics for discussion include the current habitat characteristics of the Park, the

potential for Park restoration, and the construction phase of the project.

A second open house will be held on Thursday, March 25, 2004 from 7:00-9:00 p.m. at the Scott Middle School Multi-

Purpose Room, 2200 Pine Lake Road to present the information gained from tonight’s public meeting.

Dark Blue (Proposed Route) – gravity sewer line,

open cut through Wilderness Park.

The trunk sewer will pass through a section of

Wilderness Park that was formerly agricultural fields,

currently overgrown with brome grass and scrub

trees.

After construction, the affected area could be returned

to natural prairie grass and wildflowers.

A diagonal bore under the RR at the upstream end

could be used to avoid old growth trees and a Salt

Creek oxbow.

There is potential for tunneling under portions of

Wilderness Park where sensitive areas are identified.

Other Alternative Routes Evaluated:

Brown – 20,000 gpm pumping station

- 30-inch force main, open cut

- 42-inch gravity sewer, open cut

- passes through Dakota Sandstone, and requires

  operation and maintenance on the pumping station

Light Blue – 48-inch gravity sewer, open cut

- requires deep cuts through Dakota Sandstone

Orange – 48-inch gravity sewer, open cut

-48-inch gravity sewer, tunnel in RR ROW

- construction in RR ROW

Purple – 48-inch gravity sewer, open cut

- 48-inch gravity sewer, tunnel in Wilderness Park

Green – 66-inch gravity sewer, 3 siphons, open cut

- passes through rare bird habitat

Preliminary Routing/Corridor Study and Design of Upper Southeast Salt Creek

Trunk Sewer for the Lincoln Wastewater System

Proposed Route

Evaluated Alternate Routes



Please Call With Questions

If you have questions regarding this project, please call Dale Schlautman or Holly Lionberger with EA Engineering at

476-3766.  We look forward to working with you in the development of this community project.

Frequently Asked Questions

Engineering Related Questions:

Why do we need a sewer in this area?

New developments are continually being built in Lincoln to accommodate our increasing population.  As these areas are

constructed, utility services will need to be made available.  For this project, the City of Lincoln anticipates that by the

year 2025, the City will have expanded to cover the area east of Wilderness Park from Yankee Hill Road to Saltillo

Road and from 27th Street to 70th Street.  By year 2050, the City of Lincoln anticipates that this area will be expand to

include the land, from Saltillo Road to Wittstruck Road and from 27th Street to 84th Street.

What is open-cut trenching?

Open-cut trenching is the most common method of underground utility construction.  Open-cut trenching involves

digging a ditch in the ground, called a trench.  The dirt that is dug out is placed on one side of the trench, and the pipe is

set on the other side.  The contractor lowers the pipe into the open trench and covers it up with the soil that was dug out.

In general, open-cut trenching is significantly less expensive than other methods of utility construction.

How are utilities installed by boring?

Boring is a method of installing underground utilities with minimal disturbance of the ground surface.  Borings are

commonly used to install utilities beneath existing railroads and roadways.  A hole, or bore pit, is dug out at opposite

ends of where the pipe is to be placed.  Equipment is then used to horizontally drill a tunnel between the two pits, and

pipe segments are either pushed or pulled into the tunnel.  Boring is usually much more expensive than open cut.

What is the difference between a gravity sewer and a pressure sewer?

A gravity sewer takes advantage of the natural tendency of water to flow to the lowest point possible.  All the pipes in a

gravity sewer system are positioned, so that water will flow from the high end to the low end by the force of gravity.

The other common type of sewer is a pressurized system.  In a pressure system, energy is used to pump against gravity,

moving water from a low point to a high point.  This method can be very expensive, due to construction, operation, and

maintenance costs, and is generally avoided if a gravity sewer is possible.

Habitat Related Questions:

What are old fields?

The old field areas of Wilderness Park, are portions of the Park that were once used for farming activities.  Some of

these areas have been reseeded with grass (smooth brome) and are undergoing a natural sequence of habitat changes.

Currently invasive tree species such as Siberian elm, Green ash, Honey locust and Red cedars are rapidly overgrowing

some of  these grass areas.

What is the potential for Park restoration post-construction?

Plans are not firm yet, but this is a great opportunity for the Park.   Reestablishment of native grasses and forbs would

be appropriate in many areas.



City of Lincoln EA Engineering, Science, and Technology

Public Works/Utilities Dept 121 South 13th St., Suite 204

555 S. 10th Street, Suite 203 Lincoln, NE 68508

Lincoln, NE 68508     402-476-3766

402-441-7588

Upper Southeast Salt Creek

Trunk Sewer Open House

March 25, 2004

AGENDA

7:00 Welcome/Introductions

Overview of Previous Meeting – Holly Lionberger, EA

Preferred Route Refinements – Dale Schlautman, EA

Park Restoration – Deanna Pulse, EA

Summary – Steve Masters, Public Works/Utilities

9:00 Adjourn

The City of Lincoln Public Works/Utilities Department and EA

Engineering would like to thank you for coming tonight and

participating in the open house.  We hope the information you

received tonight has been helpful in understanding the project.

Please fill out comment cards with suggestions or concerns that

you have.  You may also direct questions to Dale Schlautman or

Holly Lionberger at EA Engineering (476-3766).
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Upper Southeast Salt Creek Trunk Sewer Open House

March 25, 2004

SUMMARY OF COMMENTS/DISCUSSIONS – PUBLIC MEETING MARCH 4, 2004

MOST COMMONLY ASKED QUESTIONS (Answered below and in presentation)

Can the railroad crossover be moved north to avoid the bur oaks and the Salt Creek oxbow?

Can the Salt Creek course be altered?

What are the maintenance requirements for the sewer line ?

What will be involved in the maintenance of the restoration areas?

What are the potential cumulative effects of this project and future projects to the park?

HABITAT MODULE

Q: Where is the rare bird habitat?

A: The rare bird habitat is located along Rokeby Road between 14th Street and the old Union Pacific

Railroad tracks.  What is unique about this area is that the Carolina Wren and the Bell’s Vireo are using

the habitat for nesting.  The habitat is not rare, but the birds are listed on the Nebraska Natural Heritage

Program rare animal list.

Q: What kind of routine maintenance/access will be necessary?

A: There will be manholes accessed for sewer cleaning.  Trucks will use the park maintenance trails.

Q: What will the park be restored to? Is this the last utility that will encroach on the park and will there be

more?  The cumulative effect may have a big impact.

A: The disturbed areas will be restored back to native prairie.  Sewers rely on gravity to drain and are

therefore most impacted by topography.  Other utilities such as power, water and gas, do not need to

follow along a natural slope, and could be more easily routed around the Park.  Since the sewer line will

be underground, it may have less of an impact than a road or power line.  Individual utilities need to be

considered on a case by case basis.

Q: Why couldn’t the sewer stay on the east side?

A: This would require boring through sandstone and having deep excavations.  This would increase the

cost of the project significantly.  The sewer construction through the Park is an excellent opportunity to

begin the restoration process.

OTHER COMMENTS:

- Friends of Wilderness Park completed a Park study with the Parks & Recreation Planning Department

about a year ago.

- Addition of a trail was suggested.
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CONSTRUCTION MODULE

Q: What is the time frame for the project?  How much disturbance will the project create for the park?

A: It could take as long as three years before the project is completed. The project will involve planning,

design and construction phases.  A minimum 125 feet to a potential 150 –feet wide construction

easement will be required.  Typically no more than 100-feet of trench will be open at any one time for

practical purposes.

Q: What type of material will be used for the pipes and how will they be sealed? How many manholes are

necessary?

A: Several different types of pipe material are being considered.  A common pipe material is reinforced

concrete with a PVC lining, but the exact material for this project has not been selected at this time.

Manholes will be placed about every 600 feet and at bends in the pipe. With around 4,000 feet of pipe

and about four inflection points in the Park, this would mean approximately 10-12 manholes.

Q: Can there be a trail or easy access to the park? Is there funding?

A: There will be an access road for sewer maintenance.  A trail and park access have been mentioned as

part of the future plan for the Park, but may not be a part of this project.

Q: Will there be a need for a treatment plant in SW Lincoln?

A: As given in the Lincoln Wastewater Facilities Plan Update (2003), under the 50-year horizon, a

southwest treatment plant should be considered depending on the future growth of the community.

Q: What are the options for crossing the railroad tracks at the south end?

A: Right now three options are being evaluated for crossing the railroad at the south end.

1. Boring under the RR north of the existing stand of bur oak trees into a stormwater detention

cell on the golf course side.  This would require a deep bore pit and might involve going through

sandstone.  It would also require crossing under the drainage ditch directly south of the golf course

and avoiding the existing storm sewer outlet.

2. Boring under the RR north of the existing stand of bur oak trees, and end up south of the

existing drainage ditch south of the golf course.  The railroad typically requires that pipelines cross

the tracks at a 90o angle.  They may allow some deviation to that, but probably not much.  If this is

the case, this option would not be feasible.

3. With as minimal impact on the bur oaks as possible, bore under the RR farther south ending up in

the field south of the golf course.  This would allow the required railroad crossing angle to be met,

would hopefully avoid the sandstone, and would not require crossing the drainage ditch and

avoiding the existing storm sewer.

Q: Can the Salt Creek course be rerouted (cut off oxbow)? How deep is the water table?

A: Changing the Salt Creek oxbow would require a US Army Corps of Engineers 404 permit which could

be very time consuming.  Changing the creek course will be avoided.  The route will place as much

separation between the creek and the sewer as possible.  From borings done previously along the

proposed route, the water table is around 15 – 18 feet below the ground surface.  If water is encountered

in trenching, the pipeline trench would need to be dewatered.

RESTORATION MODULE (TOPICS OF DISCUSSION)

- Suggested creating a transition from the golf course to the wooded area – grassland, shrubs, trees.

- Suggested softening the boundary on the east side of the Park area – create a curved corridor rather than

a straight line boundary.

- Suggested tree cluster plantings throughout the restoration area.

- Planting and restoration have to provide access for maintenance (burning or mowing).

- Mowing could be done every few years to invigorate the grass and eliminate new tree growth.

Trees would not interfere with the sewer line if they are not planted directly over the line.
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WILDERNESS PARK RESTORATION

1. PREVIOUSLY DISCUSSED OPTIONS

Grasslands, shrubs, trees succession

Soften the straight east boundary line

Tree cluster plantings

Wetlands restoration

2. WALK-THROUGH FINDINGS

Typical Site Conditions

Grasses, shrubs further to west of east fence line

Wetland areas

Hardwoods along east fence line

Bur Oak Community

3. PREPARATION ACTIVITIES

Clearing and grubbing, removal of brush, log piles

Mulch, wood chips

4. PRAIRIE GRASS MIXTURES

Short Grass Mixture

- Short and mid-height grasses (1-3 ft), compatible in height for wildflower mixtures

- Buffalograss, Blue Grama, Sideoats Grama and Little Bluestem

- Seed rate – Broadcast - 1 lb/ 3,000 sq ft,  Drilled  - 8 lbs/acre

Tall and Mid-Height Grass Mixture

- Tall and mid-height grasses (Big and Little Bluestem, Indiangrass, Switchgrass, Sideoats

Grama, Western Wheatgrass and Virginia Wildrye)

- Seed rate – Broadcast - 1 lb/2,000 sq, ft, Drilled - 10 lb/acre

- Provides greater competition to wildflowers, habitat for wildlife, effective sound barrier

- Red, gold and purple colors adds to aesthetic value

Floodplain Mixture

- Variety of inundation tolerances,  recommended for fluctuating shorelines and lowlands

- Species include Virginia/Canada wildryes, Switchgrass, Western Wheatgrass, Red Top and Big

Bluestem

- Seed rate – 12-15 lb/acre in spring or in fall after frost

5. WILDFLOWER MIXTURES

Short Wildflower mixture

- Perennial and annual mixture, height 1-2+ ft height

- 17 species including black-eyed susan, blue flax, coreopsis, primrose, aster, yarrow, daisy,

coneflower

- Seed rate –Broadcast - 1 oz/300 sq ft, Drill – 1 lb/acre

Wildflower mixture

- 25 varieties perennial and annuals, adapted to various conditions, 7 reseeding annual species to

compete against weeds while perennials get established

- Seed rate - Broadcast - 1 oz/400 sq ft, Drill – 1 lb/5,000 sq ft.

Habitat Mixture (Wildflower/legume mixture)

- Attracts butterflies, nesting cover for birds, stabilizes soils, soil builder

- Contains 17 species wildflowers, (50% by weight), also clovers, ground covers

- Seeding rate – Broadcast 1 lb/3,500 sq ft, Drill – 10 lb/acre



March 26, 2004 

Dale Schlautmm 

EA Engineering Services and Technology 

121 South 13
th

 Street, Suite 204 

Lincoln, Ne 68508 

Dear Dale: 

Enclosed is a report that summarizes the public participation and two public meetings 

related to the Upper Southeast Salt Creek Trunk Sewer project. It's been a pleasure 

working with you and your team. Please do keep us in mind if we can assist in any future 

efforts. 

Yours Truly, 

Vicki B. Luther, PhD. 



1

Report

Upper Southeast Salt Creek Trunk Sewer Project 

Open House 

March 25, 2004 

7:00 – 9:00 p.m. 

Scott Middle School 

EA Presenters: 

Holly Lionberger 

Dale Schlautman 

Deanna Pulse 

Commentary:

Lee Gustafson (EA) 

Steve Masters 

Heartland Center Facilitators: 

Mary Emery 

Reggi Carlson 

Meeting Notes/Discussion 

Mary Emery opened the meeting, welcomed participants, reviewed the agenda and asked 

people to introduce themselves. Participants were given three handouts that served as 

support materials for evening's main topics: 

1. Summary of Comments/Discussions from the public meeting on March 4,2004 

2. Preferred Route Refinements 

3. Park Restoration Options 

Summary of Comments/Discussions 

Holly Lionberger began the Power Point presentation and group discussion by explaining 

that the engineering team had taken a "walk in the park" to get a closer look at preferred 

route, which runs through the eastern edge of Wilderness Park. She provided a summary 

of the most commonly asked questions and is s raised from the previous meeting. (See

handout attached.) 

One participant asked what will be involved in future maintenance for the sewer line. 

Steve Masters explained that the public does not prefer raised manholes, and that one 

option would include burying every other manhole through the park. 

There was discussion about maintenance of restored areas. One participant said that 

warm season grasses cannot survive with just annual mowing, and that invasive trees and 

shrubs would not be stopped by a single annual mowing. Terry Genich explained that 

Participants:

Moni Usasz 

Harlan Layton 

Phyllis Hergenrader 

Gary Hergenrader 

Terry

Mary Roseberry-Brown 

Terry Genrich
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controlled burning could be employed, and that would help the situation. This is an 

accepted practice. 

There was additional concern expressed and explanation regarding the potential 

cumulative effects of future projects in the area. Holly explained the importance of the 

gravity factor to installing a sewer line. Other utilities do not depend on gravity, and may 

not need to follow the same route a proposed sewer route. 

Route Refinements 

Dale Schlautman explained that construction easements required greater footage than 

permanent easements. He used a map of the area to orient participants and describe 

features along the route, such as manholes, railroad tracks and right-of-way, and storm 

water detention cells. (See handout). 

In describing the northern edge of Wilderness Park he explained the need to provide a 

buffer between the park and the railroad tracks for a sight and sound barrier, and noted 

that the first 50 feet into the park included better trees and a potential maintenance trail. 

He pointed out that the route was designed with an influx, which resulted in a 50 to 100 

foot buffer. This influx would save stands of walnut and hickory trees, would involve a 

little less coverage because of a natural slope, however, there would be some additional 

costs because the influx lengthened the route somewhat. 

Dale then introduced three options for the sewer line to cut across the railroad tracks. 

Option 1 is to cut across just north of a burr oak stand of trees and about 150 feet away 

the Salt Creek oxbow. 

Option 2 is to have a much less severe (less than 90 degree) angle and begin the cross 

over farther north. However, it is not typical for the railroad to accept this design, and 

they are not legally bound to do so.

Option 3 would cut across the edge of the burr oak trees. 

Steve Masters asked about the elevation of the storm cell to the pipe. The answer is about 

20 feet. Participants said that they were more worried about the creek than the storm cell. 

Dale said that the challenge of moving the crossover farther north is getting through the 

outcropping of sandstone, however, it is still feasible. 

Participants requested further information about why a more northern crossing was 

difficult. The reason given was that moving north increases the depth of drilling to at 

least 25 feet instead of 10 feet, plus the boring would need to go through limestone. 

Option 1 provided at least 150 feet from the nearest manhole to the creek's oxbow. 
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Participants asked if there would be a need to stabilize the creek so that it didn’t move 

closer to the sewer. The prediction that it would move that way because of future 

development to the south and increase the flow. 

They noted that stabilization takes away from the natural values of the creek. 

Holly noted that future development will likely employ practices that minimize runoff. 

One participant said that, even so, we need to try to get the railroad to agree to a longer 

crossover, and move it to the north. 

Dale said what it all comes down to is determining how far is a safe distance, and that the 

engineers felt good about the 150 feet they found when they did their walk through. 

Lee Gustafson said that if we study historic photos we can see that we are in good shape 

with the 150 feet distance. We will have to monitor progress and make changes only if 

necessary. But perhaps starting the crossover another 25 feet further north is possible. It 

is a trade off. We may be able to go to the north end of the detention cell without having 

to go deeper. We have some testing to do yet, such as boring to take samples. 

One participant said if going north would help protect the creek and it cost a little more, 

so be it.  It is money well spent. 

Another said that angling the cross over less than 90 degrees would be better for sewage 

flow.

Discussion followed about the railroad’s policies, and the difficulty in persuading 

officials to accept longer tunneling under their tracks. 

One participant noted that trees add to the stability of the creek. She said we are using 

public dollars to stabilize creeks after utilities went in. It disrupts the habitat. We need to 

keep the sewer line as far away from the oxbow as possible. There was general agreement 

that more investigation was needed to determine if the crossover could be moved north. 

Dale reminded people that boring required a huge hole just to get the boring equipment 

in. One participant said that rehabbing a golf course greens and fairways would be easier 

than stabilizing a creek. 

It was mentioned that 10 to 12 manholes would be needed within the park. 

The question was asked, When will operation begin? The answer is about three to four 

years out. 

Another question, What precautions will be in place to prevent sediment pollution? 

The answer was that construction would need a control plan; also protecting the wetlands 

would be a consideration. The lay of the land, however, is fairly flat, which should help 

with erosion problems. 
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Wilderness Park Restoration 

After a short break with refreshments, Deanna Pulse presented information and answered 

questions regarding current conditions and opportunities for restoring the park to a more 

natural condition following construction. 

The engineer's walk through findings included congested small trees competing with 

grasses and larger trees. As we move west, it clears, but there are areas of invasive 

thickets. There are a couple of wetland areas, but because of drought there is little 

vegetation and trees are competing for moisture with the grasses. There are hardwood 

stands where smaller trees are invading. 

Deanna then briefed the group on preparation activities, optional short, tall and floodplain 

mixture grasses and wildflower mixtures. (See hand out for details of optional 

recommendations.)

There seems to be a very low ratio of forbs to grass. 

Terry said that the parks committee would provide guidance as to what gets planted 

where.

How would we determine placement of plants? Deanna said that the principle was to 

create a meandering border/buffer that was more natural than an abrupt barrier, and 

would encourage the development of a balanced habitat. Grasses are the original habitat 

before the ground was farmed. 

The woodland areas follow the creek bed. The committee should decide what to remove 

before it is removed. 

Since we are dealing with an old farm field we can actually create whatever we want. 

There was caution against planting short grass because it does not do well here, but 

another participant noted that in the right places, buffalo grass thrives just fine when 

taller grasses do not shade it out. 

There were questions about where the construction access road would be. The answer is 

that an existing roadway that used to go to a farm, near the wetland seemed to be a good 

choice. Other shorter access points would also be required. We may want to add some 

protection against erosion in these areas. 

What will happen to the dug up soil? It could be incorporated into the site. We will have 

to look at the borings, because we do not want to spoil the topsoil with waste. There may 

be a need to ship out some waste, but not much is predicted. If you trench 10 to 15 feet, 

back into the trench. 
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Summary

Steve Masters gave a summary of key points discussed at the meeting. He began by 

saying that the overall goal is to have a good project, that we will be able to look back 

and hold this project up as an example of the way projects should be carried out. 

Having these meetings is really a good component to a good project. It is important to 

partner with parks and interested people. Once we have a contractor we will put together 

goals, progress meetings, etc. Some things will be better than expected, and others will be 

disappointing.

Some thing we will want EA to report on: 

Warm season grass selection and management. Terry's committee needs to make sure 

what is done is right. We are fortunate to have this opportunity. It is a win-win situation 

for everyone. 

The crossing at Rokeby Road, and how it is configured. Optimizing is the goal 

Approaching the railroad to allow us more leeway in the angle of the crossover. 

Manhole placement and grade. 

Soil and sediment, as well as spoils. We do not want to repeat the mistakes that we had 

with the old landfill. 

We will probably need a geomorphology study regarding the oxbow issue. 

Participant Question? How will we find out about how issues are resolved? 

We will have one more meeting to report on our recommendations. I've pledged to work 

closely with parks and also the NRD on this. We will be doing another meeting and 

inviting people back. 

The report is tentatively scheduled for August of 2004. We will do some additional data 

collection and then that will conclude the preliminary design. Then partners will begin 

the final design process. 

Evaluations

Two persons returned evaluation sheets, rating the evening presentation as a 4.5 on a 

scale of 1-poor to 5-excellent. Comments revealed that participants liked the open 

process, and that all projects should be done in this way. 
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