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NOTICE OF PUBLIC HEARING

Please take notice that on December 10, 2015 at 7:00 P.M., the Board of Directors of the Papio-Missouri
River Natural Resources District will hold a public hearing on the acquisition of real property for the
West Papillion Regional Basin Number 7 Project which is generally located at 108" Street and Lincoln
Road. Such hearing will be held at the principal offices of the District at 8901 South 154™ Street, Omaha,
Nebraska 68138-3621.

At the hearing, the District shall explain the nature and necessity for the project, the reasons for
selecting the particular location, and the right of each owner of property to be represented by an
attorney and to negotiate and accept or reject the offer of damages which will be sustained by the
proposed acquisition, and the right to require that such damages be determined pursuant to the
procedures for acquisition by eminent domain. The District shall hear and consider any objections from
any person.
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1 INTRODUCTION

P-MRNRD contracted with HDR to evaluate 2 proposed flood control structures located on an Unnamed
West Papillion Creek Tributary within the West Papillion Creek Watershed (Watershed). The objectives
of this Project are:

e Locate potential detention sites;

e Conduct preliminary hydrologic and hydraulic analysis to define principal spillway, auxiliary
spillway, and top of dam elevations;

e Prepare conceptual layout of each site;

e Determine an opinion of probable construction cost; and

e Determine impact of detention on downstream levee freeboard.

It is noted that the 2 proposed flood control structures on an Unnamed West Papillion Creek Tributary
were evaluated as one system, not independently.

2 PROJECT DESCRIPTION

Two proposed flood control structures were evaluated along an Unnamed West Papillion Creek Tributary
(WPT): WPT-West Site and WPT-East Site. The WPT-West Site is located in the SW 4 of Section 20,
T 14 N, R 12 E, in Sarpy County, Nebraska, as shown in Figure 1. The Unnamed West Papillion Creek
Tributary begins in the south and flows northerly to the site, located 1/8 mile west of 114th Street and 4
mile north of Cornhusker Road. The contributing drainage area at the proposed detention site is
approximately 2.0 mi’.

The WPT-East Site is located in the NW Y of Section 28, T 14 N, R 12 E, in Sarpy County, Nebraska, as
shown in Figure 2. It is noted that an existing National Resources Conservation Service (NRCS) PL 566
grade stabilization structure, S-21, is located upstream of the proposed WPT-East Site, just south of the
intersection of 108th St. and Cornhusker Road. The Unnamed West Papillion Creek Tributary begins in
the south and flows northerly to the site, located near the intersection of 108th Street and Cornhusker
Road. The contributing drainage area at the proposed detention site is approximately 0.7 mi’.

The unnamed tributary that WPT-East is located on joins with the Unnamed West Papillion Creek
Tributary from WPT-West before joining with West Papillion Creek at approximately 102 Street and V4
mile south of Cornhusker Road. It is noted that an earthen levee system exists on the right bank of the
main channel of West Papillion Creek from Walnut Creek, near 96th St., downstream to 42nd St. and on
the left bank from just west of 84th St., near Adams St., to the abandoned Chicago, Rock Island, and
Pacific Railroad (CRIPRR) embankment, at approximately 44th St.

21 Topography and Landuse

The topography of the WPT-West and WPT-East Sites drainage areas are typical of small tributaries in
the Watershed, with moderate to steeply sloping hills and deep, narrow valleys with relatively steep
valley slopes

All elevations noted in this report are based on the 1988 North American Vertical Datum (NAVD), and
elevation data was obtained from 2004 topographic information developed by Horizons, Inc. for a
consortium of entities in the Omaha metropolitan area. A triangulated irregular network (TIN) provided
by Horizons, Inc. was used in calculating storage volumes. The TIN terrain model was used to generate
state-storage data for each potential detention site using a 2-ft interval, from the minimum ground
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elevation to approximately 10 ft above the top of dam (TOD). No field survey was conducted for this
evaluation.

The drainage area of WPT-West and WPT-East Sites are primarily agricultural land with minimal
residential development. Evaluation of land conditions was conducted for the West Papillion Creek and
its Tributaries Flood Hazard Study (Flood Study). For hydrologic modeling purposes, percent impervious
values were calculated for each subbasin based on projected 2040 land use conditions.

2.2 Soil and Stream Characteristics

The soils consist of silt loam to silty clay loam. No subsurface investigation was conducted for this
evaluation. The main channels upstream of the WPT-West and WPT-East Sites is generally a narrow-
bottom, incised channels with wooded banks and stream slopes ranging from 30 to 50 ft/mi, similar to
other small tributary channel slopes in the West Papillion Creek Watershed.

2.3 Site Reconnaissance

Site reconnaissance activities were performed on October 18, 2005 with P-MRNRD representatives and
HDR personnel visiting the potential sites. The alignments of the detention sites were defined and
potential impacts were noted. Impacts included those to residences, farmhouses, farm structures,
businesses, roads, and utilities. Details of the data collected during site reconnaissance activities for each
detention site are included in the subsequent sections.

3 BASIS OF ANALYSIS
31 Hazard Classification

The P-MRNRD’s approach has been to design dams in the Omaha metropolitan area as high hazard dams.
P-MRNRD recommends providing 500-year protection when possible and a preferred practice is to obtain
right-of-way to the top of dam (TOD) elevation to minimize potential flooding impacts within the
maximum pool extents.

The techniques in the U.S. Department of Agriculture (USDA), Natural Resources Conservation
Service’s (NRCS) (formerly known as Soil Conservation Service (SCS)) publication Technical Release
60, “Earth Dams and Reservoirs” (TR-60), were used in the analysis of all potential dam sites. The
potential dam sites were classified as high hazard dams. The potential detention sites are located where
failure may presently, or with future development, cause loss of life and serious damage to homes,
industrial and commercial buildings, important public utilities, main highways, or roadways. One
variation from TR-60 criteria used in the analysis was the use of a 500-year storm event for principal
spillway design rather than the standard 100-year storm event. The 500-year storm event was used
because of the high hazard classifications and to meet P-MRNRD’s objective of providing 500-year
protection, whenever possible, for dams located in the Omaha metropolitan area.

3.2 Reservoir Sustainability

Reservoir sustainability, as defined in this report, is the normal pool surface area calculated as a
percentage of the site drainage area. As a general rule, sustainability values ranging from 3 to 5 percent
have been considered appropriate for the Papillion Creek Watershed. Using the procedures in the “Multi-
Reservoir Analysis of the Papillion Creek Watershed” study completed in September 2004 (Multi-
Reservoir Analysis) a single normal pool, corresponding to a sustainability of 2.5 percent, was selected
for each detention site to maximize flood storage and minimize the dam height and potential impacts. A
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normal pool elevation of 1,063 ft was selected for evaluation at the WPT-West Site, and a normal pool
elevation of 1,058 ft was selected for evaluation at the WPT-East Site.

4 PRECIPITATION DATA AND RESERVOIR ROUTING

A variety of precipitation data was required for conceptual design of the potential detention sites and for
evaluation of the downstream hydrologic impacts of the potential detention sites on the West Papillion Creek
levee system. Precipitation data was obtained from National Weather Service Hydrometeorological Report
No. 35 (Hydromet-35), Technical Paper 40 (TP-40), and Hydrometeorological Reports 51 and 52 (HMR-51
and HMR-52).

4.1 Design Storm Duration

A storm duration of 24 hours was used in generating the 500-year, auxiliary spillway, and freeboard
hydrographs to assess each dam’s performance. USACE’s Hydrologic Engineering Center (HEC)
Hydrologic Modeling System (HEC-HMS, Version 2.2.2) was used for generation of the design
hydrographs from the drainage subbasins.

4.2 Point Precipitation Depths

The 24-hour hydrograph for the 10-, 50-, 100-, and 500-year storm events was estimated using a synthetic
rainfall event developed with depth-duration values obtained from Hydromet-35 and TP-40. The 100-
year storm event was used for evaluation of the potential detention sites on the West Papillion Creek
levee system. The 500-year peak discharge was determined to establish flooding limits, and the auxiliary
spillway crest was conservatively set at the 500-year reservoir pool elevation. The 10-, 50- and 100-year
point precipitation values were plotted on a log-log graph and a best fit line was drawn through the points
to extrapolate the 500-year precipitation values. Table 1 shows the 10-, 50-, 100-, and 500-year point
precipitation depths for the Watershed.

Table 1 Point Precipitation Depths for 10-, 50-, 100-, and 500-year Storm Events (Inches)
Precipitation Point Precipitation Depths for Various Storm Durations (Inches)

Event 5-min' [15-min'| 1-hr' | 2-hr? | 3-hr? | 6-hr’ | 12-hr® | 24-hr’
10-year 0.60 1.30 2.50 2.80 3.10 3.55 4.10 4.60
50-year 0.80 1.70 3.40 3.75 3.95 4.60 5.30 6.00
100-year 0.85 1.85 3.75 4.25 4.65 5.20 6.00 6.70
500-year 1.10 2.40 5.05 5.70 6.05 6.75 7.80 8.70

1. Data acquired from National Weather Service Hydrometeorological Report No. 35 (Hydromet-35).
2. Data acquired from Technical Paper 40 (TP-40).

4.3 Probable Maximum Precipitation
The precipitation data to evaluate the auxiliary spillway hydrograph (ASH) and freeboard hydrograph

(FBH) are a function of the probable maximum precipitation (PMP). The PMP depths for 10 mi
drainage areas were developed using HMR-51 and HMR-52 and are shown in Table 2.
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Table 2 Probable Maximum Precipitation Depths (Inches) for Various Storm Durations

Precipitation Precipitation Depths (Inches) for Various Storm Durations

Event Smin' | 15-min'| 1-hr? | 2-br' | 3-br! | 6hr® | 12-br3 | 24-hr?

PMP (10 mi’) 5.0 7.9 14.7 17.5 20.0 26.0 31.0 32.5

1. Depths computed utilizing data for other storm durations and procedures provided in National Weather Service
Hydrometeorological Report No. 52 (HMR-52).

2. Data acquired from National Weather Service Hydrometeorological Report No. 52 (HMR-52).

3. Data acquired from National Weather Service Hydrometeorological Report No. 51 (HMR-51).

4.4 Precipitation for Reservoir Routing

Combinations of the 100-year, 500-year, and PMP base rainfall data were required for use in analysis of
the potential detention sites. Design hydrographs were generated from base rainfall data according to TR-
60 criteria.

4.4.1 Design Hydrograph Precipitation Depths

One variation from TR-60 criteria used in the analysis was the use of a 500-year storm for principal
spillway design rather than the standard 100-year storm event. Precipitation depths for each specified
duration were computed by the following equation to create a high hazard dam principal spillway
hydrograph (PSH):

Prsiy=Psoo
where:
Ppsn = Precipitation depth for principal spillway hydrograph, inches
Psgo = Precipitation depth for 500-year return period, inches

The precipitation data to evaluate the ASH for each specified duration are computed by the following
equation:

Py =Py +0.26(PMP — F,)

where:
Pasu = Precipitation depth for auxiliary spillway hydrograph, inches
Pioo = Precipitation depth for 100-year return period, inches
PMP = Probable Maximum Precipitation, inches

The precipitation data to evaluate the FBH for each specified duration are computed by the following
equation:

Py, =PMP
where:
Pegn = Precipitation depth for freeboard hydrograph, inches
PMP Probable Maximum Precipitation, inches

Table 3 summarizes the PSH, ASH, and FBH precipitation depths.
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Table 3 Precipitation Depths for PSH, ASH, and FBH Design Storm Events (Inches)

Design Storm Precipitation Depths for Various Storm Durations (Inches)
Event 5-min 15-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
PSH ' 1.10 2.40 5.05 5.70 6.05 6.75 7.80 8.70
ASH * (10 mi?) 1.95 3.45 6.60 7.70 8.65 10.60 | 12.50 | 13.40
FBH ’ (10 mi?) 5.0 7.9 14.7 17.5 20.0 26.0 31.0 32.5

1. Depths equal to point precipitation depths for 500-year storm event.

2. Combination of 100-year storm event and PMP. Point precipitation depths for 100-year storm event must be
adjusted for respective storm area before being combined with PMP depths.

3. Depths equal to PMP depths for 10 mi°.

4.4.2 Storm Centering and Areal Rainfall Adjustments

Modification of the base precipitation data was required to develop a storm centering specific to the
potential detention sites and for evaluation of the West Papillion Creek levee system. The base
precipitation data obtained for the 50-year, 100-year, 500-year, and PMP rainfall events were adjusted for
depth-area-duration reduction and used to generate various synthetic rainfall events for analysis of each
potential detention site and evaluation of the levee system.

Independent analysis of each potential detention site required a separate storm centering. Developing a
site-specific storm area enables the hydrologic response of a particular drainage area to be more
accurately defined for dam design purposes. According to the HEC-HMS Technical Reference Manual
(USACE HEC, 2000), point rainfall values should be used without reduction for drainage areas up to 9.6
mi>. Because the detention sites with drainage areas of less than 9.6 mi’ required no point rainfall
reduction, an equivalent storm area of 1 mi’, with no storm area reduction, was used. The levee
evaluation required peak discharges along West Papillion Creek for drainage areas greater than 9.6 mi’;
therefore, an elliptical storm area that nearly encompasses each individual drainage area was generated
and used for point rainfall reduction, according to factors developed in U.S. Weather Bureau Technical
Paper 29 (TP-29) that are a function of storm area and storm duration.

Storm centering for the levee system evaluation followed the procedures used for the West Papillion
Creek Floodplain Remapping Project, documented in the Revised Final Hydrologic Analysis Report,
dated November 2005. Modeled storms were centered over that particular segment’s basins, and adjusted
for each stream segment where a substantial increase in drainage area occurred.

4.5 Reservoir Routing

Reservoir routings of the design storms were performed to determine the size of the outlet works and
obtain expected reservoir pool elevations for each of the design hydrographs. The HEC-HMS model used
for reservoir routing uses the continuity equation to develop an outflow rate as a function of the reservoir
stage-storage relationship and the inflow rate.

The methodology for routing the design hydrographs to determine dam design parameters was based on
TR-60 criteria. First, the PSH event for the respective storm area was routed for each dam site using the
normal pool elevations based on sustainability. Auxiliary spillway crest elevations were established by
rounding the peak stage obtained from the respective PSH event up to the nearest whole foot. After
establishing the auxiliary spillway crest elevation, the ASH event for the respective storm area was routed
for each detention site. Adjustments were made to the auxiliary spillway width according to the peak
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stages obtained from the respective ASH events. Finally, the FBH event for the respective storm area was
routed for each detention site, and the TOD elevation was established by rounding the peak stage obtained
from the respective FBH event up to the nearest whole foot.

4.51 Principal Spillway and Parameters

A minimum standard principal spillway scenario including a 6-ft by 16-ft riser with trash rack intake
structure and a 500-ft-long, 48-in.-diameter reinforced concrete cylinder pipe (RCCP) discharge conduit
was initially evaluated at the WPT-West and WPT-East Sites. Figure 3 illustrates the typical dam
embankment and principal spillway configuration used for conceptual design. The initial pipe size and
estimated length of pipe were based on similar conceptual dam designs conducted in the Papillion Creek
Watershed as well as anticipated embankment heights (minimum 40 ft) and embankment slopes (3H:1V).
Rating curves for the principal spillway were developed by checking each of the possible controls: weir
flow at the intake, orifice flow through the riser cap, orifice flow through the riser at the intake, orifice
flow at the conduit, and pipe flow control. Tables and rating curves of stage-discharge data for the
principal spillway design are provided in Appendix A.

4.5.2 Auxiliary Spillway Location and Parameters

The 500-year storm event was used to establish the height of the auxiliary spillway crest whenever
possible for the potential dam sites evaluated. An earth cut, vegetated spillway was used as the auxiliary
spillway type for each potential dam site. The standard section through the auxiliary spillway was
assumed to have a 2 percent approach slope of at least 100 ft in length, a 50-ft flat approach section to the
control section, and a supercritical 3 percent slope downstream of the control section. Figure 3 illustrates
the typical auxiliary spillway configuration used for conceptual design. The rating curves for the
auxiliary spillways were generated based on the guidelines of NRCS Technical Release 39, “Hydraulics
of Broad-Crested Spillways™” (TR-39), and stage-discharge data tables and rating curves for the auxiliary
spillway design are provided in Appendix A. The general location, on either left or right abutment, for
each auxiliary spillway was established as part of the detention evaluation and was determined based on
topography, site impacts, downstream impacts, and constructability.

A minimum bottom width of 200 ft was used initially for the WPT-West and WPT-East Sites. Bottom
widths were widened as required according to maximum permissible velocities set forth in TR-60 for
vegetated earthen spillways. For the ASH condition the following variables were defined and used to
adjust the auxiliary spillway bottom width:

e maximum head above the auxiliary spillway crest of 6 ft, and,
e maximum permissible velocity of 4.5 fps.

For the FBH condition the following variables were defined and used to adjust the auxiliary spillway
bottom width:

maximum head above the auxiliary spillway crest of 10 ft,

maximum permissible velocity of 12.5 fps, and

TOD celevation was kept within 20 ft of the corresponding normal pool elevation whenever
possible to minimize overall dam heights.

5 CONCEPTUAL DESIGN ANALYSES

Hydrologic modeling was required for the evaluation of the WPT-West and WPT-East Sites. The
hydrologic model documented for the West Papillion Creek Floodplain Remapping Project was used as
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the baseline model for the detention analysis. The HEC-HMS model was modified slightly for use in
reservoir routing analysis of the potential detention sites.

5.1 HEC-HMS Model Parameters

The HEC-HMS model developed in the West Papillion Creek Floodplain Remapping Project was
modified as necessary and used for detention analysis. The Clark unit hydrograph method was used to
produce the runoff hydrographs in the HEC-HMS model, so the subbasin parameters, including drainage
area, time of concentration, storage coefficient, and stream reach length, were modified to accommodate
the selected alignment. The drainage area upstream of each detention structure was modeled as multiple
subbasins, as shown in Figure 4. The initial and constant loss rates used for all subbasins in the HEC-
HMS model were 0.8 in. and 0.3 in./hr, respectively, which was consistent with baseline West Papillion
Creek Floodplain Remapping HEC-HMS model.

The existing land use of the WPT-West and WPT-East Site’s drainage areas are primarily agricultural;
however, the 2040 percent impervious values representing future conditions from the West Papillion
Creek Floodplain Remapping Project were used for conceptual design analysis. Significant development
is expected to occur by 2040 in subbasins WP-84, 85, and 86, so the 2040 percent impervious value was
applied to these subbasins. Table 4 summarizes the hydrologic parameters used for subbasins WP-84, 85,
and 86.

Table 4 Hydrologic Parameters for WPT-West and WPT-East Sites
. Subbasin | Basin Area Time of . Storage 2040 Development
Site No. (miz) Concentration Coefficient Percent
(hours) (hours) Impervious (%)
West WP-84 0.85 0.61 0.70 30
West WP-85 1.11 0.63 0.73 30
East WP-86a 0.70 0.59 0.68 30
N/A WP-86 1.00 0.68 0.78 30

Precipitation events for conceptual design analysis of individual dam sites were developed according to
TR-60 criteria. An elliptical storm was centered on the drainage area of the WPT-West and WPT-East
sites to size the principal and auxiliary spillways and to establish key elevations. No depth-area reduction
is applied for drainage areas less than 9.6 mi’; therefore, the storm area used for the 500-year, ASH, and
FBH design events at the WPT-West and WPT-East Sites were input as 1 mi’.

5.2 Stage-Storage-Area Relationships and Reservoir Routing

Rating curves showing the surface area, storage volume and elevations were generated for the WPT-West
and WPT-East Sites based upon the 2004 MAPA topographic data, are shown in Tables 5 and 6 and
Exhibits 1 and 2, respectively. A principal spillway design consisting of a 6-ft by 16-ft riser with trash
rack and a 48-in.-diameter RCCP outlet pipe approximately 500 ft long was initially evaluated for the
normal pool elevation for both detention sites. However, because of the small drainage area, the outlet
pipe for the WPT-East site was reduced to a 30-inch diameter RCCP, the minimum allowed by TR-60
criteria, to maximize flood control and minimize the peak discharge. Rating curves were developed for
the principal spillway by checking each of the possible hydraulic controls. Auxiliary spillway designs for
the normal pool elevation was developed according to established methodology with the auxiliary
spillway located on the left abutment (see Figure 1) for the WPT-West site and on the right abutment (see
Figure 2) for the WPT-East Site. It is noted that examination of the 114th St. (WPT-West Site) and 108th
St. (WPT-East Site) roadway profiles and the topography in the vicinity of the WPT-West and WPT-East
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Sites revealed the auxiliary spillway is best suited for these abutment locations. For tabular and graphical
stage-discharge data for the WPT-West and WPT-East Site’s principal and auxiliary spillway designs, see
Appendix A.

Table 5 Stage-Storage-Area Relationship for WPT-West Site
Elevation!Slage' Storage Pool Surface Area

(ft) (AF) (acres)
1,032 0 0
1,034 0 0
1,036 0 0
1,038 1 0
1,040 2 |
1,042 4 ]
1,044 7 2
1,046 11 2
1,048 16 3
1,050 23 4
1,052 34 7
1.054 50 10
1,056 73 13
1,058 105 18
1,060 145 23
1,062 200 29
1,064 260 36
1.066 340 42
1,068 430 48
1,070 535 57
1,072 655 65
1,074 795 72
1,076 945 79
1,078 1,110 87
1,080 1,290 95
1,082 1.490 105
1,084 1.710 114

1. Elevations based on 1988 NAVD reference datum.
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Exhibit 1 Stage-Storage-Area Curves for WPT-West Site

WPT-West Site
Stage-Storage-Area Curves
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Table 6 Stage-Storage-Area Relationship for WPT-East Site
Elevation/Stage' Storage Pool Surface Area
(ft) (AF) (acres)
1,032 0 0
1,034 0 0
1,036 0 0
1,038 0 0
1,040 1 0
1,042 2 I
1,044 4 1
1,046 6 1
1,048 9 2
1,050 15 4
1,052 24 5
1,054 37 7
1,056 54 10
1,058 75 12
1,060 100 15
1,062 135 17
1,064 170 19
1.066 210 22
1,068 260 25
Unnamed South Papillion Creek Tributary Detention Evaluation Conceptual Design Report
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Exhibit 2
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The 500-year rainfall event was used to establish the auxiliary spillway elevation. The ASH and FBH
events were then routed through the reservoir, and TOD elevations were established by rounding up the

Elevatiom’Stage' Storage Pool Surface Area
(ft) (AF) (acres)
1,070 315 28
1,072 375 32
1,074 440 37
1,076 520 41
1,078 605 45
1,080 700 48
1,082 800 53

1. Elevations based on 1988 NAVD reference datum.

Stage-Storage-Area Curves for WPT-East Site

WPT-East Site
Stage-Storage-Area Curves
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peak stage obtained from the respective FBH event to the nearest whole foot.

Preliminary design analysis revealed that an initial 200-ft-wide auxiliary spillway produced TOD
elevations and design parameters that met established design criteria for both the WPT-West and WPT-
East Sites, so an increase in auxiliary spillway width was not required. Key elevations and design

parameters for the WPT-West and WPT-East Sites are summarized in Table 7.

1,090

Pool Surface Area, acres
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Table 7 WPT-West and WPT-East Sites Normal Pool Scenarios

Normal Pool Scenario Nl(;;':lal Auxz:lalsgy(jsr;;::way ASH Event' TOD?
6-ft x 16-ft riser and 48-in. RCCP 200 ft-wide AS
WPT- [Elevation, ft 1,063 1,074 1,076.0 1,081
West |Surface Area, acres 32 72 79 100
Storage Volume, AF 230 795 945 1,390
6-ft x 16-ft riser and 30-in. RCCP 200 ft-wide AS
WPT- |[Elevation, ft 1,058 1,068 1,069.5 1,073
East |Surface Area, acres 12 25 28 34
Storage Volume, AF 75 260 300 410

1. Key elevations and design parameters for ASH event.
2. Key elevations and design parameters for cotresponding TOD elevation. TOD elevations were established by
rounding up the peak stage obtained from the FBH event to the nearest whole foot.

For the WPT-West Site, the normal pool elevation of 1,063 ft, corresponding to a sustainability value of
2.5 percent, provides a pool area of approximately 32 acres and a storage volume of 230 AF. A 200-ft-
wide auxiliary spillway results in a TOD elevation of 1,081 ft, corresponding to maximum pool area of
100 acres and 1,390 AF of total storage volume.

For the WPT-East Site, the normal pool elevation of 1,058 fi, corresponding to a sustainability value of
2.5 percent, provides a pool area of 12 acres and a storage volume of 75 AF. A 200-ft-wide auxiliary
spillway results in a TOD elevation of 1,073 ft, corresponding to maximum pool area of 34 acres and 410
AF of total storage volume.

6 LEVEE EVALUATION

Evaluation of hydrologic and hydraulic modifications in the West Papillion Creek Watershed regarding
the WPT-West and WPT-East Sites was performed for potential recertification of the West Papillion
Creek levee for the 100-yr flood event. It was determined during the West Papillion Creek Floodplain
Remapping project that with increased peak discharges, the West Papillion Creek levees no longer
provide the 3 feet of freeboard required by FEMA (4 feet immediately upstream and downstream of
drainage structures). It is noted that another potential detention structure, located on an unnamed South
Papillion Creek Tributary and referred to as SPT detention site, was included in the levee evaluation
along with the WPT-West and WPT-East Sites. The amount of levee freeboard on the West Papillion
Creek levees with and without potential road raises at 48th, 66th and 84th St. and with and without
potential Dam Sites 12, 15A, and 19 were evaluated as a series of scenarios.

It is noted that Dam Sites 12, 15A, and 19 were evaluated as part of the Multi-Reservoir Analysis
conducted by HDR Engineering, Inc. in September 2004 (Multi-Reservoir Report). Dam Site 12 is
located on West Papillion Creek northwest of 216th St. and Nebraska Highway 64, Dam Site 15A is
located on North Branch West Papillion Creek west of 168th and Fort St., and Dam Site 19 is located on
South Papillion Creek south of 192nd and Giles Road. The Multi-Reservoir Report provides additional
details regarding the conceptual design of Dam Sites 12, 15A, and 19.

6.1 Hydrologic Analysis

The future condition hydrologic model documented for the West Papillion Creek Floodplain Remapping
Project and used as the baseline model for the detention analysis was also used for levee evaluation. The
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100-yr future condition peak discharges determined for the West Papillion Creek Floodplain Remapping
Project were used as the baseline hydrologic condition. The second hydrologic condition evaluated was
the potential hydrologic effects of the SPT, WPT-West, and WPT-East detention sites only, based on
future land use conditions. A third hydrologic condition with the SPT, WPT-West and WPT-East Sites
and including Dam Sites 12, 15A, and 19 was also evaluated for future land use conditions. The stage-
storage-discharge relationships for these three dam sites were taken from the Multi-Reservoir Analysis
Report.

A summary of peak discharges at key locations along the leveed reach of West Papillion Creek for these
various dam site and detention conditions is provided in Table 7 and more detail is provided in Appendix
B. It is noted that all peak discharges included the effects of the proposed channel modifications along
West Papillion Creek from 84th St. to Giles Road. Furthermore, all peak discharges within the leveed
reach were reduced to account for the storage of interior drainage flows behind the levees because the flap
gates would be closed.

6.2 Hydraulic Analysis

The 100-yr future condition water surface elevations (WSELs) determined for the leveed reach of West
Papillion Creek for the West Papillion Creek Floodplain Remapping Project were used as the baseline
hydraulic scenario, Scenario 1. The peak discharges adjusted for the SPT, WPT-West, and WPT-East
detention structures and the potential Dam Sites 12, 15A, and 19 were then incorporated into the HEC-
RAS model used for the West Papillion Creek floodplain remapping project to evaluate the effects of the
reduced discharges on the levee freeboard for the future condition 100-year WSELSs.

Not including the baseline hydraulic scenario, a total of 5 hydraulic scenarios were evaluated. Two
hydraulic scenarios were evaluated with the SPT, WPT-West, and WPT-East Sites but without Dam Sites
12, 15A, and 19: Scenario 2) no bridge modifications, and Scenario 3) with multiple bridge modifications.
Three hydraulic scenarios were evaluated with the SPT, WPT-West, and WPT-East Sites and with Dam
Sites 12, 15A, and 19: Scenario 4) no bridge modifications, Scenario 5) with a single bridge modification,
and Scenario 6) with multiple bridge modifications.

Field survey of both left and right bank levee elevations was conducted by the P-MRNRD in May 2005
and was used for hydraulic modeling. The only exception to the use of May 2005 survey data was for the
right bank levee elevations downstream of 66th St. Because this portion of the levee will be raised in the
near future, proposed right bank levee elevations downstream of 66th St. were obtained from HGM
Associates in October 2005 and used for hydraulic modeling in locations where the proposed levee
elevations were higher than the May 2005 survey levee elevations.

6.2.1 Baseline Condition

For the baseline hydraulic condition, Scenario 1, without the tributary detention structures and Dam Sites
12, 15A, and 19, the levee freeboard was less than the required 3 ft throughout the entire leveed reach,
except for the most downstream 1000 ft of the leveed reach. Levee freeboard was typically between 2
and 3 ft for the reach from 48th St. to approximately 2000 ft downstream of 48th St. Upstream of 48th
St., levee freeboard typically ranged between 0 and 2 ft, with WSELSs in some locations as much as 0.7 ft
above the top of levee (freeboard of -0.7 ft). It is noted that the bridges at 48th, 66th, 72nd, and 84th St.
all operated under pressure flow conditions for this scenario.
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6.2.2 Without Dam Sites 12, 15A, and 19

For Scenario 2, with the tributary detention structures but without Dam Sites 12, 15A, and 19, the HEC-
RAS model predicted at least 3 ft of levee freeboard from the downstream end of the levee upstream to
the 48 St. bridge, except for one right bank levee cross section location. However, beginning immediately
upstream of 48th St. the freeboard was as small as -0.2 ft (WSELs 0.2 ft above top of levee), and the
freeboard typically ranged between 1 and 2 ft from 48th St. to the upstream end of the leveed reach. It is
noted that the bridges at 66th, 72nd, and 84th St. all operated under pressure flow conditions for this
scenario.

Without Dam Site 12, 15A, and 19, additional modeling results with the tributary detention structures,
Scenario 3, revealed that even with raising the 48th St. bridge approximately 0.6 ft to prevent pressure
flow conditions, the right bank levee freeboard between 48th and 66th St. would typically range between
2 and 3 ft. Furthermore, the 66th St. and 84th St. bridges would need to be raised approximately 8 and
3.5 ft, respectively to allow the bridges to operate under energy flow, providing the lowest possible
WSEL upstream of the bridges. However, the right bank levee freeboard for approximately 0.5 mile
upstream of 72nd St. would still typically range between 2 and 3 ft, while the right bank levee freeboard
upstream of 84th St. would typically range between 1 and 2 ft. Therefore, without Dam Sites 12, 15A,
and 19, a total of 3 bridges would require modifications and the levee freeboard, primarily on the right
bank, would still be approximately 1 to 2 ft less than required.

6.2.3 With Dam Sites 12, 15A, and 19

Scenario 4, with the tributary detention structures and with Dam Sites 12, 15A, and 19, produced HEC-
RAS model results for the 100-yr peak discharges with at least 3 ft of levee freeboard from the
downstream end of the levee upstream to the 66th St. bridge, except for 4 right bank levee cross section
locations and at the 66th St. bridge. However, beginning immediately upstream of 66th St. the freeboard
was as small as 0.6 ft, and the freeboard typically ranged between 2 and 3 ft from 66th St. to 84th St.
Upstream of 84th St. the levee freeboard typically ranged between | and 2 ft. It is noted that the bridges
at 66th and 84th St. operated under pressure flow conditions, while the 72nd St. bridge operated under
energy flow conditions for this scenario.

Additional modeling results with the tributary detention structures and Dam Sites 12, 15A, and 19,
Scenario 3, revealed that raising the minimum low chord of the 66th St. bridge approximately 7 ft would
provide at least 3 ft of freeboard from 66th St. upstream to 84th St. with the exception of 2 right bank
levee cross sections with at least 2.8 ft of freeboard and at the 84th St. bridge. Upstream of 84th St., levee
freeboard typically remained between 1 and 2 ft. It is noted that raising the 66th St. bridge allowed both
the 66th and 72nd St. bridges to operate under energy flow conditions, while the 84th St. bridge remained
under pressure flow conditions.

Furthermore, Scenario 6 revealed that raising the minimum low chord of the 84th St. bridge
approximately 2.5 ft would provide at least 2 ft of freeboard upstream to the levee tiebacks, with
freeboard ranging between 2 and 3 ft upstream of 84th St. Raising the 84th St. bridge approximately 2.5
ft allowed the flow to operate under energy flow conditions.

6.2.4 Summary of Levee Evaluation

Table 7 summarizes the levee evaluation results, and more detailed information regarding levee freeboard
at individual cross section locations is available in Appendix B. Compared to the baseline Scenario 1
conditions, the minimum freeboard for Scenario 2, with the tributary detention structures but without
Dam Sites 12, 15A, and 19, typically increased approximately 0.5 to 1.5 ft throughout the entire leveed
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reach. The minimum levee freeboard for Scenario 3 was typically 1 to 3 ft greater than baseline Scenario
1 conditions throughout the entire leveed reach, and upstream of 48th St., the minimum levee freeboard
for Scenario 3 was between 0.5 and 2.5 ft more than Scenario 2 conditions. Throughout the entire leveed
reach, the minimum levee freeboard for Scenario 4 was typically 0.5 to 1.5 ft higher than baseline
Scenario 1 conditions and up to 1.0 ft more than Scenario 2 conditions. The minimum levee frecboard for
Scenario 5 was typically 0.5 to 1.5 ft higher than baseline Scenario 1 conditions throughout the entire
leveed reach. Throughout the entire leveed reach, the minimum levee freeboard for Scenario 6 was
typically 1.5 to 3.5 ft higher than baseline Scenario 1 conditions and between 0.5 and 1.0 ft higher than

Scenario 3 conditions.
Table 8 Levee Evaluation Summary
Levee Freeboard Evaluation
Left Bank |Right Bank|__ .
. s Future 100-yr & Bridge
Scenario Description Reach Discharges (cfs) Levee Levee Raises
8 Freeboard’ | Freeboard'
Baseline D/S 48th | 36,130 to 37,050 2.5t03.5 1.6 t0 4.9
| [NoSPT, WPT-West, WPT-East; st Sthi 364810 36,130 | 071036 | 331039 | None
Without Dam Sites 12, 15A, 19 tnto 84th 37,079 to 50, JLtolo U102
U/S 84th | 36,430 to 37,070 0.6t01.9 -04t01.9
D/S 48th | 31,920 to 32,430 35t04.4 2.7t05.5
2 With SPT, WPT-West, WPT-East; | 48th to 66th| 32,160 to 31,920 | -0.2 to 3.6 0.310 3.0 None
Without Dam Sites 12, 15A, 19 66th to 84th | 32.680 to 32,160 08t02.5 1.0t02.6
U/S 84th | 32,400 to 32,680 1.0t0 1.9 0.6to 1.8
With SPT, WPT-West, WPT-East; D/S 48th | 31,920 to 32,430 3.5t04.4 2.7t05.5 48th St,
. . ~7148th to 66th | 32,160 to 32,060 23t04.6 1.6t03.9 |,
3 Without Dam Sites 12, 15A, 19; 66thto 84th | 32680 0 32.160 A > 1todd 66th St.,
w/ multiple bridge modifications th to 53¢ = to 32, 210 4. dto 4. 84th St.
U/S 84th | 32,400 to 32,680 1.7t0 4.0 1.2t03.9
D/S 48th 29,660 to 30,510 411049 32t05.7
4 With SPT, WPT-West, WPT-East; | 48th to 66th| 29,820 to 29.660 0.4t0 5.1 1.1t0 4.5 None
With Dam Sites 12, 15A, 19 66th to 84th| 30,310 to 29,820 1.1t034 1.4t03.7
U/S 84th | 29,790 to 30,310 1.0to 1.5 06to 1.9
With SPT, WPT-West, WPT-East: D/S 48th | 29,660 to 30,510 41t04.9 3.2t05.7
. ) ) 48th to 66th| 29,820 to 29,750 3.1to 5.1 2.3t04.5
5 With Dam Sites 12, 15A, 19; 66th to 84th | 30.310 t0 20,820 111049 (41652 66th St.
w/ single bridge modification thto 821 2 fo 29, 1 to 4. 4105,
U/S 84th | 29,790 to 30,310 1.0to 1.5 06to 1.9
. | D/S48th | 29,660 to 30,510 4.1t04.9 3.2to05.7
¢ m:: g;rTn’ ;’ﬁzgeﬁ :v f; “East 1 sth to 66th | 29.8201029.750 | 3.1t05.0 | 2.3 to45 |66th St,
w/ multiple bridge modifications 66th to 84th| 30,310 to 29,820 3.2t04.9 2.9t05.2 |84th St.
U/S 84th | 29,790 to 30,310 2.6 to 4.8 2.1t04.7
Notes:

1. Levee freeboard presented in feet. Positive values represent distance WSELs are below the respective top of
levee elevations. Negative values represent height of levee overtopping assuming no reduction in flow (split
flow analysis not performed).

As illustrated by Table 7, no one type of structural improvements, tributary detention, upstream dam sites,
or bridge modifications, will provide the required 3 ft of freeboard throughout the entire leveed reach.
However, a combination of tributary detention, upstream dam sites, and bridge modifications will limit
the areas of the leveed reach that still violate the 3 ft requirement to upstream of 84th St. and a few
isolated bridge and cross section locations. For example, with Dam Sites 12, 15A, and 19 (Scenario 4),
the minimum levee freeboard was up to 1.0 ft more than without these upstream dam sites (Scenario 2).
Scenario 7, with the tributary detention structures and Dam Sites 12, 15A, and 19, maximizes the levee
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freeboard while minimizing the number of bridge raises and levee raises required to achieve freeboard
requirements.

7 POTENTIAL IMPACTS OF PROJECT

Potential impacts were evaluated as part of the site reconnaissance activities performed for the WPT-West
and WPT-East sites. For the potential impacts identified for the WPT-West and WPT-East Sites, an
operating pool elevation of 1,063 and 1,058, respectively was assumed. The following sections describe
the potential infrastructure, environmental, and real estate impacts based upon site reconnaissance,
desktop analysis, and agency/utility coordination.

7.1 Potential Infrastructure Impacts

Potential infrastructure impacts were identified by site reconnaissance, desktop surveys, and agency
coordination. The evaluation included potential impacts to the transportation system, and public/private
utilities. The magnitude of potential infrastructure impacts was used to classify roads and utilities into
separate categories and to estimate the costs associated with modifications to the transportation system
and public utilities. Table 8 briefly describes the potential infrastructure impacts identified for the WPT-
West and WPT-East Sites. Figures 1 and 2 illustrate the potential infrastructure impacts.

Various public utilities and private agencies were contacted to request location information of existing
and future utility and transportation networks. Public utilities and agencies contacted included: Aquila
gas company and Omaha Public Power District (OPPD). In addition, information was obtained from the
City of Papillion and Sarpy County regarding each jurisdiction’s 1- and 6-year Road/Street Improvement
Program.

No public roads or utilities would be permanently impacted (abandoned) for the WPT-West Site.
Potential impacts would, to the extent practical, be avoided through mitigation measures for portions of
Cornhusker Road and the distribution power line and water line along Cornhusker Road. It is noted that
the City of Papillion Transportation Concept included in their 2002 Comprehensive Plan describes
Cornhusker Road as an arterial; however, the Metropolitan Area Planning Agency (MAPA) 2025 Long
Range Transportation Plan included in the Draft Sarpy County Comprehensive Plan, dated October 2005,
does not include improvements for Cornhusker Road. Furthermore, neither the 1- and 6-year Road/Street
Improvement Program for Sarpy County or the City of Papillion include improvements for Cornhusker
Road. It is noted that potential impacts to the farmstead/acreage immediately north of the dam alignment
and utility and roadway impacts along 114th St. are anticipated to be avoided.

No public roads or utilities would be permanently impacted (abandoned) for the WPT-East Site. Potential
impacts would, to the extent practical, be avoided through mitigation measures for portions of 108th St.
and the water line along 108th St. It is noted that the City of Papillion Transportation Concept included
in their 2002 Comprehensive Plan describes 108th St. as an arterial; however, the Metropolitan Area
Planning Agency (MAPA) 2025 Long Range Transportation Plan included in the Draft Sarpy County
Comprehensive Plan, dated October 2005, does not include improvements for 108™ St. Furthermore,
neither the 1- and 6-year Road/Street Improvement Program for Sarpy County or the City of Papillion
include improvements for 108th St. It is noted that potential impacts to the farmstead/acreage and service
power line immediately east of the dam alignment and poo! are anticipated to be avoided.
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Table 9 Potential Infrastructure Impacts for WPT-West and WPT-East Sites

Type of

Site Impact

Infrastructure Description of Potential Impact

e  Cornhusker Road e Raise approximately 0.1 mi. of road
Roads above 100-year WSEL approximately
0.4 mi. west of 114th St.

e Distribution power line along s Realign approximately 0.1 mi. of line
West Cornhusker Road with road approximately 0.4 mi. west
of 114th St.

e  Water line along Cornhusker Road | @  Realign approximately 0.1 mi. of line

with road approximately 0.4 mi. west
of 114th St.

o  108th Street e  Raise approximately 0.1 mi. of road
Roads above 100-year WSEL approximately
0.1 mi. south of Cornhusker Road

e  Water line along 108th St. e  Realign approximately 0.1 mi. of line
Utilities with road approximately 0.1 mi.
south of Cornhusker Road

Utilities

East

7.2 Potential Environmental Impacts

Although general coordination with federal, state, and local agencies was not conducted to evaluate
environmental and cultural/historical impacts for this evaluation, such coordination was performed during
the Multi-Reservoir Analysis conducted by HDR Engineering, Inc. in September 2004 (Multi-Reservoir
Report). The detention site locations are obviously different for this evaluation; however, much of the
information obtained for the Multi-Reservoir Report was general in nature and applicable to all detention
sites. Section 2.6, Identification of Environmental Impacts, in the Multi-Reservoir Report summarizes the
information and comments provided by agencies, including potential impacts to water rights, wetlands
and riparian habitat, stream/aquatic ecosystem, fish and wildlife resources, T&E species,
erosion/sedimentation, water quality, and the associated permitting (including USACE Section 404 and
applicable floodplain development permits).

The only coordination with an agency was submittal of a coordination letter to the USACE, Omaha
Regulatory Office for their review and comment. A letter dated December 13, 2005 is included in
Appendix C.

7.3 Potential Cultural/Historical Resource Impacts

No consultation on potential cultural/historical impacts was performed for this evaluation. During agency
consultation for the Multi-Reservoir Analysis, it was noted that the Nebraska State Historical Society
(NSHS) recommends undertaking cultural/historical surveys for unreported resources before constructing
any detention structures.

7.4 Potential Real Estate Impacts

Land acquisition/right-of-way costs were based upon agricultural land costs. An estimated land cost of
$40,000/acre was established as an approximate value only and may vary significantly from actual
appraised values.
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The area of each reservoir pool at the corresponding TOD elevation was increased by 20 percent to
account for squaring off property lines and then used to estimate the acres of property required for right-
of-way acquisition. Although approximate, the land areas and values help provide estimates of right-of-
way costs for construction of each dam site.

The WPT-West and WPT-East Sites have TOD pool area of approximately 100 and 31 acres,
respectively, including the pool area above their respective dam embankment. It is anticipated that right-
of-way would be acquired at the WPT-West and WPT-East Sites for an estimated 120 and 40 acres,
respectively. No residences or farmsteads/acreages are expected to be impacted or purchased for the
selected alignments of either WPT-West or WPT-East. Furthermore, no outbuildings are anticipated to be
impacted (abandoned and/or purchased). Table 9 briefly describes the potential real estate impacts for
WPT-West and WPT-East.

Table 10 Potential Real Estate Impacts for WPT-West and WPT-East
3 Description of Potential
Site Type of Impact Real Estate Property Impacts
West | Agricultural land TOD pool area of approximately 100 | Acquire right-of-way for

acres

approximately 120 acres

East | Agricultural land

TOD pool area of approximately 32
acres

Acquire right-of-way for
approximately 40 acres

Potential right-of-way impacts of individual property owners for each reservoir was determined by
dividing the pool areas into three (3) categories: 1) below normal pool elevation, 2) between the normal
pool and one (1) foot above the auxiliary spillway crest (AS Crest + 1), and 3) between AS Crest + 1” and
the TOD elevation. The area in each category was then divided up by property owner. The areas of dam
embankment and auxiliary spillway footprints and non-constructible land downstream of each proposed
dam embankment was not included in this estimate, resulting in slightly smaller top of dam pool areas,
approximately 96 acres for the WPT-West Site and 32 acres for the WPT-East Site, than those estimated
for potential real estate impacts, 100 acres for the WPT-West Site and 32 acres for the WPT-East Site.
Areas were determined using available parcel data obtained from Sarpy County Assessor’s Office. A
summary of the pool areas by property owner for the WPT-West and WPT-East Sites are shown in Tables
10 and 11 and represented graphically in Figures 5 and 6.

Table 11 WPT-West Site — Pool Areas by Property Owner

Normal and Flood Pool Areas, Acres’

Potential Right-of-Way Impact
Fee Title Flood Easement Flood Easement’
Land Owner Below NP | NP to AS Crest+ 1 AS Crest + 1 to TOD | Total®

< 1,063 ft 1,063 ft to 1,075 ft 1,075 ft to 1,081 ft
Haug, Robert J 2.9 13.6 12.2 28.7
W E A D Partnership 27.2 27.1 10.4 64.7
Siepelmeier, Merlyn & Joyce V 0.7 0.7
Schewe Farms, Inc - - - -
Gillespie, Robert W & Patricia 1.1 0.8 1.9
Total 30.1 41.8 24.1 96.0

Notes:

1. Areas of dam embankment and auxiliary spillway footprints and non-constructible land downstream of
proposed dam embankment were not included.
2. Less than 0.04 acres denoted by ‘- -*.
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Table 12 WPT-East Site — Pool Areas by Property Owner

Normal and Flood Pool Areas, Acres’

Potential Right-of-Way Impact
Fee Title Flood Easement Flood Easement
Land Owner Below NP | NP to AS Crest+ 1 AS Crest+ 1 to TOD | Total

< 1058 ft 1,058 ft to 1,069 ft 1,069 ft to 1,073 ft
Camenzind, Arthur R 104 13.2 4.7 28.3
Haug, Robert J 0.5 1.3 1.8
Great Western Bank 0.9 0.9
Petersen Family Partnership 0.5 0.5
Total 10.4 13.7 7.4 31.5
Notes:

1. Areas of dam embankment and auxiliary spillway footprints and non-constructible land downstream of
proposed dam embankment were not included.

8 ESTIMATED PROBABLE CONSTRUCTION COSTS

Estimates of probable construction costs, land acquisition/right-of-way costs, and infrastructure costs
were calculated for WPT-West and WPT-East Sites. All costs were based on year 2005 U.S. dollars.

Contingencies were included for costs related to administrative, legal, and engineering services and for
quantity and unit cost adjustments given the approximate nature of the conceptual designs. It is noted that
costs associated with any permitting and mitigation that may be required for the project were not included
in the cost estimates. Furthermore, cost estimates were not included for additional chimney, or finger,
drains because finger drains are not suitable for embankments under 1,100 ft in length; rather, blanket
drains were included for both the WPT-West and WPT-East Sites.

Tables 12 and 13 summarize the cost data developed for the WPT-West and WPT-East Sites. Detailed
cost estimates, including unit costs and quantities WPT-West and WPT-East Sites, are included in

Appendix D.
Table 13 Summary of Opinion of Probable Construction Costs, WPT-West Site
Description Quantity | Unit? | Unit Cost Total Cost
Dam Construction
Embankment 140,000 yd® $2.50 $350,000
Cutoff Trench 15,700 yd’ $2.50 $39.250
Principal Spillway* 1.00 LS $760,000 $760,000
Chimney Drain 3,300 yd’ $ 25.00 $82,500
Blanket Drain 16,600 yd’ $20.00 $332,000
Instrumentation 1.00 LS $50,000 $50,000
Seeding & Mulching 9.0 acre $1.500 $13,500
Miscellaneous Drainage & Erosion Control 1.00 LS $40,000 $40,000
Rip-rap Protection 4,100 yd’ $40.00 |  $164,000
Subtotal Dam Construction® $1,831,000
Contingencies
Contingency, Engineering, Administrative/Legal Services (40% of
d $732,000
Construction Costs)
Total Construction Cost’ $2,560,000

Unnamed South Papillion Creek Tributary Detention Evaluation

18

Conceptual Design Report

February 2006



Description [ Quantity Unit? Total Cost

Infrastructure Impacts

Roadway Raise (Cornhusker Road) 1.00 LS $48.,000 $48,000 |

Power Line Modification (Cornhusker Road) 1.00 LS $11,000 $11,000

Water Line Modification (Cornhusker Road) 500 LF $100 $50,000
Subtotal Infrastructure Impacts’ $109,000
Contingencies

Contingency, Engineering, Administrative/Legal Services (26% of

Infrastructure Costs) $29,000
Total Infrastructure Impacts® $138,000
Land Acquisition/Right-of-Way

Land Acquisition | 120 | acre |  $40,000 | $4,800,000
Subtotal Land Acquisition/Right-of-Way’ $4.,800,000
Contingencies

Con_tingency, Engineering, Administrative/Legal Services (15% of Land $720.000

Rights Costs) d

Total Land Ri_ﬁhts Costs’ $5,520,000
l)tal Opinion-of Probable Construction Cost for WPT-West Site’ $8,220,000
Notes:

1. LS indicate Lump Sum Items; LF indicates items per Linear Foot.

2. The principal spillway cost were totaled from three lump sum items (inlet, outlet, and foundation) and piping,
which was priced per linear foot. For the summary, the costs were simplified as one lump sum item.

3. Subtotal and total costs rounded to nearest $1,000 or $10,000.

Table 14 Summary of Opinion of Probable Construction Costs, WPT-East Site
Description Quantity Unit? W

Dam Construction

Embankment 90,000 yd® $2.50 | $225,000

Cutoff Trench 14,100 yd’ $2.50 $35,250

Principal Spillway” 1.00 LS $470,000 $470,000

Chimney Drain 2.600 yd’ $ 25.00 $65,000

Blanket Drain 12,000 yd® $20.00 $240,000

Instrumentation 1.00 LS $25.000 $25,000

Seeding & Mulching 8.0 acre $ 1,500 $12,000

Miscellaneous Drainage & Erosion Control 1.00 LS $20,000 $20,000

Rip-rap Protection 3,600 yd’ $ 40.00 $144,000
Subtotal Dam Construction’ $1,236,000
Contingencies

Contingency, Engineering, Administrative/Legal Services (40% of $495.000

Construction Costs) g
Total Construction Cost’ $1,730,000
Infrastructure Impacts

Roadway Raise (108th St.) 1.00 LS $68.,000 $67,000

Water Line Modification (108th St.) 700 LF $100 $70,000
Subtotal Infrastructure Impacts’ $137,000
Contingencies

Contingency, Engineering, Administrative/Legal Services (26% of $36.000

Construction Costs) ’

Total Infrastructure Impacts® $173,000
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Description Unit! Unit Cost | Total Cost

Land Acquisition/Right-of-Way

Land Acquisition | 40 | acre | $40,000 | $1,600,000
Subtotal Land Acquisition/Right-of-Way’ $1,600,000
Contingencies

Contingency, Engineering, Administrative/Legal Services (15% of Land $240.000

Rights Costs) ’
Total Land Rights Costs’ $1,840,000
Total Opinion of Probable Construction Cost for WPT-East Sitef | $3,740,000

Notes:

1. LS indicate Lump Sum Items; LF indicates items per Linear Foot.

2. The principal spillway cost were totaled from three lump sum items (inlet, outlet, and foundation) and piping,
which was priced per linear foot. For the summary, the costs were simplified as one lump sum item.

3. Subtotal and total costs rounded to nearest $1,000 or $10,000.

9 CONCLUSIONS AND RECOMMENDATIONS
Conclusions and recommendations relative to the WPT-West and WPT-East Sites are summarized below.

1. The WPT-West Site provides 32 acres of normal pool surface area and 565 AF of potential flood
storage (between the normal pool and auxiliary spillway crest), while controlling runoff from
approximately 2.0 mi’.

2. The WPT-East Site provides 12 acres of normal pool surface area and 185 AF of potential flood
storage (between the normal pool and auxiliary spillway crest), while controlling runoff from
approximately 0.7 mi’.

3. No residences or farmsteads/acreages are expected to be impacted or purchased for the selected
alignments of the WPT-West Site. Potential impacts would, to the extent practical, be avoided
through mitigation measures for portions of one public road, one distribution power line, and one
water line. Approximately 120 acres of right-of-way would be acquired for the WPT-West Site.

4. No residences or farmsteads/acreages are expected to be impacted or purchased for the selected
alignments of the WPT-East Site. Potential impacts would, to the extent practical, be avoided
through mitigation measures for portions of one public road, one distribution power line, and one
water line. Approximately 40 acres of right-of-way would be acquired for the WPT-East Site.

5. No Agquila gas pipelines were identified in the vicinity of the WPT-West or WPT-East sites;
therefore, no impacts to gas pipelines are anticipated at this time.

6. No consultation on potential cultural/historical impacts was performed for this evaluation. However,
it is recommended that cultural/historical surveys for unreported resources are performed before
constructing the WPT-West and WPT-East Sites.

7. Construction costs, including costs associated with potential infrastructure and real estate impacts, for
WPT-West and WPT-East were estimated at $8,220,000 and $3,740,000, respectively.

10 PERTINENT DAM DATA

Tables 14 and 15 summarize dam design data, including embankment, spillway, and reservoir operations
data for the WPT-West and WPT-East Sites.
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Table 15

Dam Data Summary for WPT-West Site

Analysis criteria

Drainage area

Normal pool surface area

Dam classification

Embankment
Crest length
Crest elevation
Height

Type of fill

Auxiliary Spillway

Type

Location

Crest elevation
Bottom width
Crest length

Side slopes
Approach slope
Downstream slope

Principal Spillway
Inlet type

Elev. of principal outlet

Conduit type
Conduit diameter
Stilling basin type

NRCS Technical Release 60 (TR-60)

Approx. 2.0 mi® (1,260 acres)
32 acres
High hazard

Approx. 950 ft

Approx. 1,081.0 ft (msl)

Approx. 31 ft above valley floor (49 ft above channel bottom)
Rolled earth

Earth cut, vegetated
Left abutment
1,074.0 ft (msl)
200 ft

50 ft

Approx. 3H:1V

2%

3%

6-ft x 16-ft concrete riser
1,063.0 ft (msl)
Reinforced concrete pipe

Reservoir — Operating at Normal Pool of 1.063.0

Type of Storage

Valley floor

Normal (multipurpose)

PSH (500-year)
ASH
FBH (PMP)

48 in.
Saint Anthony Falls
Peak Discharge
Peak Storage Vol. Elevation Inflow Outflow
(AF) (ft, msl) (cfs) (cfs)
Approx. 1,050
230 1,063.0
740 1,073.2 4,550 290
940 1,076.0 6,320 1,520
1,370 1,080.8 14,180 10,440
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Table 16 Dam Data Summary for WPT-East Site

Analysis criteria

Drainage area

Normal pool surface area

Dam classification

Embankment
Crest length
Crest elevation
Height

Type of fill

Auxiliary Spillway
Type

Location

Crest elevation
Bottom width
Crest length

Side slopes
Approach slope
Downstream slope

Principal Spillway
Inlet type

Elev. of principal outlet

Conduit type
Conduit diameter
Stilling basin type

NRCS Technical Release 60 (TR-60)

Approx. 0.7 mi? (450 acres)
12 acres
High hazard

Approx. 850 ft

Approx. 1,073.0 ft (msl)

Approx. 27 ft above valley floor (39 ft above channel bottom)
Rolled earth

Earth cut, vegetated
Right abutment
1,068.0 ft (msl)

200 ft

50 ft

Approx. 3H:1V

2%

3%

6-ft x 16-ft concrete riser
1,058.0 ft (msl)
Reinforced concrete pipe
30 in.

Saint Anthony Falls

Reservoir — Operating at Normal Pool of 1,058.0

Peak Discharge
Type of Storage Peak Storage Vol. Elevation Inflow Outflow
(AF) (ft, msl) (cfs) (cfs)

Valley floor Approx. 1,046

Normal (multipurpose) 75 1,058.0

PSH (500-year) 260 1,067.9 1,780 90
ASH 300 1,069.5 2,460 920
FBH (PMP) 390 1,072.4 5,700 4,870
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