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Executive Summary

INTRODUCTION

In 1985, the U.S. Army Corps of Engineers (COE) released a Feasibility Report and
environmental impact statement that described a project to control flooding in the
Truckee Meadows of northern Nevada (Figure ES-1). The project was designed to
convey a flow of 18,500 cubic feet per second (cfs) through the Truckee River channel
with levees, floodwalls, channel excavation, and bridge replacement, as needed.

The project was subsequently authorized by Congress in the 1988 Water Resources
Development Act. Following a reevaluation of project costs in 1991, the project was
reclassified to the “deferred” category because the benefit/cost ratio dropped below 1.0,
based on a new methodology to calculate the ratio.

The COE is conducting a reconnaissance study to assess the feasibility of reclassifying
the project, based on recent data on project costs and benefits. The purpose of this
reconnaissance report is to update cost data for flood control facilities similar to the
authorized project that can pass three different discharges through the Truckee
Meadows. The COE will use the updated cost data to prepare a new benefit/ cost ratio.
A benefit/cost ratio greater than 1.0 would likely lead to further engineering analysis.
In the new detfailed engineering analysis, other alternatives or variations to the
authorized project can be analyzed.

The purpose of this Reconnaissance Report is not to develop a new flood control project
or to recommend different facilities for any particular magnitude of flood. The purpose
is to provide cost data for facilities to control flooding at three discharges. Although the
facilities assumed in the cost estimates are similar to or build upon the authorized
project, future detailed engineering analysis may study other alternative facilities.

The three discharges and associated facilities assumed in the cost analysis are:
e 18,500 cfs; facilities as defined in the Feasibility Report for the authorized project.
» 26,000 cfs; facilities assumed to be a larger version of the authorized project.

¢ 39,800 cfs; facilities based on the conceptual alternative presented in the Feasibility
Report.

This Reconnaissance Report also presents order-of-magnitude costs associated with
spillway improvements at Stampede Dam and Prosser Creek Dam for the COE to use in
the benefit/cost analysis.

MONTGOMERY WATSON/CH2ZM HILL JOINT VENTURE ES-1
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Executive Summary

Several issues related to potential alternative flood control facilities are also discussed in
this Reconnaissance Report. These issues include: potential alternative detention basin
sites; channel improvements in Reno, Sparks, and Vista; and the impacts of a flood
control project on internal drainage.

FACILITIES
Authorized Project

The authorized project facilities proposed in the 1985 Feasibility Report were checked
for reasonableness and the construction quantities were calculated. Cost spreadsheets
were developed to estimate the current total costs of the previously authorized
facilities. Finally, the COE methodology for developing annualized costs was applied
to the total construction costs to estimate an annual cost for the project. The estimated
construction costs exclude the cost for land and mitigation, and represent a
reconnaissance-level estimate. The authorized project included a detention basin in the
University Farms area to detain water that would otherwise flow past Vista and down
the Truckee River Canyon. This basin was included as mitigation to offset the impact of
the flood control facilities that constrain floods to the river channel, preventing
floodplain storage from occurring. Without the natural floodplain storage, the
downstream peak flow could be increased.

The facilities assumed for the authorized project are shown in Figure ES-2.
26,000 cfs Facilities

To estimate the facilities needed to convey 26,000 cfs, this analysis assumed a larger
version of the authorized facilities. This assumption is made only for cost estimating
purposes; it is not a recommended project. Detailed engineering in the next phase of
the project may propose alternative features to accommodate this flow.

The authorized facilities must be increased in height and length to accommodate this
larger flow. Specifically, additional facilities would be needed at the upstream end of
the project and on Steamboat Creek. This analysis also included the University Farms
detention basin. The assumed facilities for this larger version of the authorized project
are shown in Figure ES-3.

Standard Project Flood

A conceptual alternative to pass the standard project flood was presented in the
Feasibility Report. The project involved levees, detention basins, and a bypass channel
to convey water around Reno. Preliminary costs were developed for this alternative
that were unreasonably high, and the alternative was dropped from further
consideration. This reconnaissance report updates the preliminary costs in order to

MONTGOMERY WATSON/CH2M HILL JOINT VENTURE ES-5



Executive Summary

This page left intentionally blank.

ES-6

MONTGOMERY WATSON/CH2M HILL JOINT VENTURE



Executive Summary

provide a third cost/discharge point for the COE to use in the economic analysis. No
new facilities or designs for this alternative were considered.
This page left intentionally blank.

COSTS

The cost estimates used in this reconnaissance report are based on calculated material
volumes using unit cost estimates from current construction. The costs are developed
at a reconnaissance level and will be refined during the detailed engineering phase. The
costs for the authorized project and the 26,000 cfs facilities are presented with and
without the detention basin at University Farms. The cost without the basin represents
the cost without mitigation. Detailed engineering at later phases of this project may
determine that mitigation is available elsewhere or is not needed.

All costs presented are based on October 1996 costs.
Authorized Project

The total project costs associated with the authorized project are $81.8 million. Using
the COE methodology, the annualized project cost is estimated to be $8.1 million (Table
ES-1).

26,000 cfs Facilities

Enlarging the authorized project to pass a larger flow is expected to increase project
costs because of the height of facilities and the addition of new facilities. The estimated
project cost for facilities to pass 26,000 cfs is $98.4 million with an annualized cost of $10
million (Table ES-1).

Standard Project Flood Facility

The conceptual alternative to pass the standard project included four subalternatives
that had different configurations of levees, detention basins, and the bypass tunnel. The
total project cost for the conceptual alternative varied from $213.8 to $ 239.5 million,
depending on the subalternative. The annualized costs range from $16.2 to $17.1
million.

Stampede Dam and Prosser Dam Spillway Improvements

The COE conducted a hydrologic analysis of raising the spillways at Stampede Dam
and Prosser Creek Dam to provide additional flood control benefits downstream. The
spillways were assumed to be raised 5 feet and 10 feet, respectively. The analysis is
discussed in the Attachment 1 “Office Hydrology Report.” This Reconnaissance Report
provided an order-of-magnitude cost estimate for these spillway improvements.

MONTGOMERY WATSON/CH2M HILL JOINT VENTURE ES-11
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The costs to raise the two spillways 5 feet and 10 feet ranged from $7.4 million to $54.6
million for Prosser Creek Dam, and from $9 million to $33 million for Stampede Dam

(Table ES-2).
Table ES-1
Annualized Cost Estimate for the Authorized Project
and the Enlarged Project
Authorized Project Enlarged Project
(18,500 cfs) (26,000 cfs)
With Without With Without
Detention Detention Detention Detention
Type of Cost Basin Basin Basin Basin
First Cost $81,759,580  $73,831,328  $98,384,552  $90,456,243
Annualized Capital 6,034,671 5,449,487 7,261,759 6,676,571
Annualized O&M 1,867,286 1,513,458 2,482,899 2,065,906
Annualized Interest 90,000 80,000 106,000 90,000
Annualized Replacement 116,487 103,544 129,430 116,487
TOTAL ANNUAL COSTS: $8,108,444 $7,146,489 $9,974,088 $8,948,964
Table ES-2

Annualized Cost Estimate for the Raising the Spillways at
Stampede Dam and Prosser Creek Dam
(in 1996 dollars)

Prosser Creek Dam Stampede Dam
5-foot 10-foot 5-foot 10-foot
increase increase increase increase
First Cost 7429,701 54,675,369 8,987,668 32,980,231
Annualized Capital 548,386 4,035,586 663,379 2,434,269
Annualized O&M 41,839 307,894 50,612 185,722
Annualized Interest 10,000 10,000 10,000 10,000
Annualized Replacement 1,197,231 8,736,549 1,456,092 5,177,214
TOTAL ANNUAL COSTS 1,797,456 13,090,029 $2,180,083 7,807,205

ES-12
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HYDRAULIC IMPROVEMENTS

Potential improvements in the water surface elevation from Booth Street to Vista were
analyzed with hydraulic modeling. The purpose of the analysis was to identify channel
or floodplain modifications that could be incorporated into the project or could part of
an alternative to the authorized project. Reductions in the water surface elevation could
reduce the size or extent of project facilities which could reduce the cost of facilities.

HEC-RAS Model

The hydraulic modeling was performed with the computer model HEC-RAS,
developed by the COE. The model for the Truckee River was developed from existing
data, collected primarily in the 1980s. The model was used to estimate the water
surface elevation for 26,000 cfs. The results were then used to size facilities. This
information was then used to develop cost estimates for facilities. The model results
were also used to estimate potential water surface elevation improvements that could
result from floodplain, channel, or bridge modifications.

Authorized Project Channel Improvements

The authorized project proposed limited channel excavation near Booth Street,
Arlington Street, and Glendale Park. The Feasibility Report provided limited
information regarding the nature and extent of the excavation and results from the
previous hydraulic modeling describing the modifications were not available for this
Reconnaissance Report. The potential benefits of the proposed excavation were
assessed using the HEC-RAS model with reasonable assumptions regarding the
configuration of the excavation. The assessment was performed for a 26,000 cfs flood
and was compared to the water surface profile for the enlarged authorized project.

The hydraulic analysis indicated that the improvements near Booth Street and near
Glendale Park could result in localized reductions in the water surface profile, relative
to the condition without excavation. The reductions in the water surface profile do not
extend far enough upstream to offer a regional benefit (Table ES-3).

Channel Capacity through Reno

Currently, the capacity of the channel through Reno is limited by the available cross
section and the capacity of the bridges. Bridges, such as Lake Street Bridge, have a
constricted cross section and could have a capacity of less than 10,000 efs. The
Feasibility Report proposed raising or improving the opening of the existing bridges.
However, specific data regarding the changes to the bridges were unavailable.

An analysis was performed to assess the benefits of improving the conveyance through
the bridges and in the channel. The analysis was performed to provide two bookends
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Table ES-3
Estimated Water Surface Elevations
with Channel Excavation
near Booth Street Bridge and Glendale Park

River Location

near Glendale Park near Booth Street
Model Simulation 48.105 48.209 48364 4847 48.584 48.698 52.936 53.025 53.136 53.214
Leveed Condition 4404 4405 4408 4408 4410 4410 4513 4514 4514 4517

Leveed Condition with 4404 4405 4406 4406 4409 4410 4513 4513 4514 4517
Channel Improvements

Note: River mile 48.105 is at the downstream end of Glendale Park
River mile 48.209 is at the downstream end of Edison Way
River mile 48.364 is at the upstream end of Edison Way
River mile 48.47 is at Marietta Way
River mile 48.584 is 600 feet upstream of Marietta Way
River mile 48.698 is 800 feet downstream of Rock Boulevard
River mile 52.936 is about 200 feet downstream of the Booth Street bridge
River mile 53.025 is about 200 feet upstream of the Booth Street bridge
River mile 53.136 is at the downstream end of Idlewild Park
River mile 53.214 is opposite Idelwild Park

representing the potential benefits. One bookend reflects the current level of
obstruction and the other bookend represents a minimum level of obstruction.

The analysis indicated that improving the conveyance through the existing bridges has
a localized benefit in the downtown Reno area. The benefit could result in a reduction
in the size of flood control facilities required to contain the floodflows or could allow a
larger flood flow to pass through the reach before overbank flooding occurs.

Vista Channel Improvements

The potential benefits of improved channel conveyance near Vista was investigated
through a hydraulic analysis that assumed excavation of the right overbank to provide
additional cross sectional area at high flows (Figure ES-4). The purpose of the analysis
was to identify the potential benefits to the water surface profile that could reduce the
size or the need for authorized project facilities.

The analysis identified an improvement in the water surface profile upstream of Vista
as a consequence of enlarging the floodplain cross section (Table ES-4). For this
analysis, an upper bench adjacent to the channel that conveys floodwater but not
average flow was assumed. This potential improvement would also benefit the Truckee
River backwater conditions in Steamboat Creek and North Truckee Drain.

ES-14 MONTGOMERY WATSON/CH2M HILL JOINT VENTURE
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Executive Summary

Table ES-4
Estimated Water Surface Elevation
for Downstream Channel Improvements
(flow of 26,000 cfs})

River Location
Model Simulation R.M. R.M. R.M. RM

45.266 46.431 46.972 47.605

No Action (No levees) 4393 4394 4394 4398
Leveed Section 4393 4395 4398 4400
Vista Channel Improvements 4392 4394 4397 4400
Lower Truckee River Improvements 4393 4394 4394 4397
Combined Improvements 4392 4392 4393 4397

NOTE:River Mile 45.266 is about 300 feet upstream of the North Truckee Drain
River Mile 46.431 is upstream of Deming Way
River Mile 46.972 is at Cottonwood Park
River Mile 47.605 is immediately downstream of McCarran Boulevard

Lower Truckee River Improvements

The excavation of the right overbank in the reach from Steamboat Creek to McCarran
Boulevard was analyzed using the HEC-RAS model to assess potential benefits of
floodplain improvements (Figure ES-4). As with the improvements at Vista, the
improvements could reduce the size and cost of flood control facilities.

The hydraulic analysis demonstrated that providing a high bench for floodwater could
reduce the water surface elevation to a point upstream of McCarran Boulevard (Figure
ES-4). The potential benefits increase by combining the Lower Truckee River
improvements with the Vista Improvements.

Upstream Detention Basins

The potential for small-scale detention of water upstream of Reno was investigated in
this Reconnaissance Report. The types of facilities analyzed included:

¢ in-stream detention through small dams or proportional weirs;
* side-channel storage; and

o off-channel storage.

MONTGOMERY WATSON/CH2M HILL JOINT VENTURE ES-17



Executive Summary

These options were explored at a reconnaissance level to provide an assessment of their
feasibility.

In-stream detention using rubber dams or proportional weirs (a weir that passes
average flows, but detains flood flows) are feasible and could help reduce the flood
peak. These types of facilities would have to be constructed as a series of structures at
key locations because of existing development near the river. Each facility could be
sized to reduce the peak flow by 500 to 1,000 cfs. These facilities could temporarily
inundate portions of the channel and areas adjacent to the channel. The available
storage area could be expanded through excavation of the floodplain adjacent to the
channel. The exact locations, sizes, and costs of such facilities is a function of hydraulic
modeling and will be performed at the next phase of the study.

Side-stream and off-stream detention could operate by diverting peak flow, either by
gravity or by pumping, to a basin along the stream channel. The basin could be
excavated in floodplain land or land adjacent to the floodplain. Levees parallel with the
river channel could provide additional storage. A series of basins, each storing about
1,000 acre-feet (af), could reduce the peak flow through Reno. Several sites were
investigated between Idlewild Park and Truckee, in California. Several of the sites did
not provide sufficient storage and were not investigated further. Two sites, North Flat,
in Verdi, and Fleish, upstream of Verdi, were estimated to have about 1,600 af of
storage, each. The upstream sites near the town of Truckee, referred to as Union Bend,
and East Truckee, were estimated to have from 2,800 af to 13,600 af.

Detailed data were not available to estimate the depth of excavation required for any of
these basins. Rough estimates of the required excavation and construction of diversion
facilities indicates that excavation could be extensive and cost-prohibitive. Estimates of
first costs for these basins range from about $6.4 million for the Fleish site to about $230
million for the East Truckee site. Although the costs appear to be high, reducing the
peak flow through a series of basins could reduce or eliminate the need for facilities in
downtown Reno and Sparks. Additional data are needed to refine the analysis of these
options.

CONCLUSIONS

Based on the information collected in this Reconnaissance Report the following
conclusions are presented:

e The authorized project provides protection for a discharge of 18,500 cfs. Simply
enlarging these same facilities to convey 26,000 cfs does not provide an acceptable
flood control project.
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» Flood control facilities that would be able to pass discharges of 18,500 cfs, 26,000 cfs,
and 39,800 cfs are estimated to have annualized costs of $8.1 million, $10.0 million,
and up to $17.1 million, respectively.

» Small-scale detention facilities upstream of Reno can potentially reduce peak flow
and therefore could reduce the size and extent of flood control facilities in Reno. A
series of facilities could cumulatively reduce the peak flow to a level in Reno similar
to the flooding potential described in the Flood Insurance Study.

¢ Improvements to the bridges in Reno would reduce localized flooding and would
increase the channel capacity through Reno. This action, combined with a reduction
of peak flow from upstream detention basins, may create acceptable flood
conditions in Reno.

e Localized channel excavation does not provide enough hydraulic benefit to warrant
inclusion in a final flood control plan.

» Extensive overbank excavation at Vista or between Steamboat Creek and McCarran
Boulevard could potentially increase the cross section available for flood flows
without disturbing the low-flow channel. The hydraulic benefit depends on the size
and depth of the excavation. Based on model simulations, this action could reduce
the size and extent of flood control facilities required to control the Truckee River
backwater, especially those facilities on Steamboat Creek and North Truckee Drain.
This overbank excavation could be tied to recreational use or creation of habitat.

» The construction of levees and floodwalls can potentially exclude tributary runoff to
the Truckee River. Therefore, any flood control plan should consider interior
drainage and should provide appropriate facilities to keep flooding from worsening
because of the project.

e City and County representatives have expressed an interest in issues such as bridges
and excavation as they relate to any flood control project. As presented in this
Reconnaissance Report, improvement of bridges and the channel have a beneficial
effect on flood control facilities. Therefore, these types of improvements should be
coordinated with local representatives to assure a balance between hydraulic
conditions and local concems.

RECOMMENDATIONS

This Reconnaissance Report presents costs that describe three possible projects to pass
three different magnitudes of floods. Hydraulic analyses are also presented that
describe the possible benefits of alternative measures to control flooding. Based on the
data developed for this report it is recommended that the COE:
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* Conduct aerial mapping of the Truckee River and floodplain and develop new cross
sections for hydraulic modeling. The mapping should extend from Vista upstream
to Verdi and the cross sections should be wide enough to cover the floodplain to at
least the limits of the standard project flood.

* Develop a new hydraulic HEC-RAS model for determining the limits of flooding
under a selected discharge. A second model, such as UNET, capable of simulating
unsteady flow and routing flood hydrographs should be developed. This model
could be used to assess upstream detention options (side-stream storage or
proportional weirs), and channel improvements downstream of McCarran
Boulevard.

* Investigate incorporating the alternative measures to reduce peak flow or increase
peak flow floodplain capacity into a flood control plan. These measures include
upstream detention and increasing the floodplain cross section downstream of
McCarran Boulevard.

* Although not investigated in this report, an early flood waming system could
provide advance warning and could assist with flood mitigation efforts.
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Section 1
Introduction and Project History

INTRODUCTION

In the early 1980s the U.S. Army Corps of Engineers (COE) studied the flooding
potential in the Truckee Meadows region of northern Nevada. The Truckee Meadows
is a region at the foot of the eastern Sierra Nevada mountains containing the
communities of Reno and Sparks, and unincorporated Washoe County. The Truckee
River crosses the Truckee Meadows from west to east, leaving the meadows at Vista,
downstream of Sparks (Figure 1-1).

The investigations into the Truckee Meadows flooding problems resulted in
preliminary engineering design, a feasibility report, and an environmental impact
statement project to control flooding (COE, 1985). The project was subsequently
authorized by Congress in the Water Resources Development Act of 1988. In 1991, the
COE modified some of the approved project features and recomputed the benefit/cost
ratio, applying new methodology (COE, 1991). The reevaluation of the benefit/cost
ratio indicated that the costs of the proposed project exceeded the beneﬁts, and the
project was reclassified to the “deferred” category.

PURPOSE OF THIS RECONNAISSANCE REPORT

In 1996, the COE was directed to update the authorized Truckee Meadows flood control
project through a new reconnaissance-level evaluation. The purpose of the
reconnaissance study is to determine if there is currently a flood control project in the
Truckee Meadows that is:

economically justified (a benefit/cost ratio greater than 1.0);

locally supported;

implementable; and

» incorporates current conditions.

Although a reconnaissance level study entails a more general level of detail than the
previous Feasibility Report, it is an appropriate level of study to determine whether
there is federal interest in a project.

This reconnaissance report will provide a sound basis for decision makers to determine
whether reclassification of the authorized project is appropriate or if additional studies
or cost data are required to resolve the issue of benefit/cost ratio for a project. Future
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Section 1- Introduction and Project History

studies may investigate other alternatives or may suggest different facilities for flood
control.

SCOPE OF THE RECONNAISSANCE REPORT

The scope of this study is primarily to update the costs of the previously authorized
project and to estimate the costs of a project with similar facilities that would handle a
larger flow. This reconnaissance report will estimate project costs (in 1996 dollars) for:

« the authorized project to pass 18,500 cubic feet per second (cfs),
* alarger version of the authorized project to pass 26,000 cfs; and

» costs for a project to pass the standard project flood (SPF) (39,800 cfs, as determined
in the Feasibility Report).

The methodology used by the COE to estimate project benefits relies on data that relate
the magnitude of a flood to the costs of facilities to control that flood. Typically, three
data points are used in the analysis of project benefits. For this analysis, the COE will
use the cost of facilities to handle floods of 18,500, 26,000, and 39,800 cfs.

Costs will be developed for the authorized project, because that project received
congressional authorization and was the project scheduled for funding/construction
process ended in 1991. Updating this project restarts the process with a project when at
one time was acceptable to Congress.

The SPF alternative was a conceptual alternative developed for the Feasibility Report.

The costs for this existing alternative are updated in the reconnaissance report to reflect
1996 dollars.

The 1985 Feasibility Report did not present a project to handle floods between the
approved project (18,500 cfs) and the SPF (39,800 cfs). Because this reconnaissance
report does not design new facilities, the costs of a project to handle 26,000 cfs were
developed assuming a larger version of the approved project facilities.

Previously Authorized Project

The authorized project was designed to pass a Truckee River flow of 18,500 cfs through
Reno and Sparks. The project included floodwalls, levees, channel excavation, and a

detention basin. Costs for the approved project were determined in 1985 and were
updated in 1991.

This reconnaissance-level report updates the costs for the facilities specified for the
authorized project, as presented in the Feasibility Report. The analysis will not propose
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modifications to those facilities, but will simply consider the facilities as presented.
Future design studies examine alternatives to the proposed design.

Standard Project Flood

The Feasibility Report presented a conceptual alternative that would pass the standard
project flood, which, at the time, was estimated to be 39,800 cfs. The concept presented
in the Feasibility Report involved a detention basin, levees, and a bypass channel. Costs
for the conceptual alternative were also presented. This reconnaissance report updates
the costs for the conceptual alternative, but does not alter the basic concept.

Current Estimate of the 100-Year Flood

This report also estimates the costs of a project to handle 26,000 cfs. A new project will
not be proposed for 26,000 cfs as part of the reconnaissance report; rather, a larger
version of the previously authorized project will be assumed. This analysis will
therefore upsize the authorized project to pass 26,000 cfs and will estimate the costs
associated with these facilities.

FUTURE STUDIES

If there is a project that will meet federal criteria for a flood control project, feasibility-
level studies will be initiated to develop such a project. These studies will involve
design and analysis of facilities contained in the authorized project and alternatives for
the facilities. The types of facilities considered in a new feasibility phase will be
determined as part of a public involvement process.

1-6 MONTGOMERY WATSON/CH2M HILL JOINT VENTURE
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Section 2
Hydraulic Analysis

INTRODUCTION

Hydraulic analyses were performed to provide data to estimate the costs for the flood
control plan and the facilities needed for a larger flow. The computer model HEC-RAS
was used to conduct backwater analyses to estimate the flood depth for a flood of
26,000 cfs, to assess the potential benefits of alternative flood control channels, and to
assess the capacity of the Truckee River through the Reno area. In order to expedite the
modeling analysis, the HEC-RAS model was divided into two reaches:

e The Reno model, extending from below upstream model Highway 395 to the
boundary; and,

e The Sparks model, extending from just below Highway 395 to the Vista gage (the
downstream model boundary).

The separation of the model into two distinct reaches does not compromise the results
produced by the HEC-RAS hydraulics analyses.

HEC-RAS is a steady-state backwater analysis, similar to HEC-2. The primary
difference between the two models is that HEC-RAS is Windows-based and performs
some computations (especially at bridges) differently than HEC-2.

For this analysis, information was drawn from several previous HEC-2 modeling
efforts. Some differences in water surface elevations between HEC-RAS and HEC-2 are
unavoidable because of changes to certain hydraulic computations used in the HEC-
RAS. No attempt was made to calibrate HEC-RAS results from the previous modeling
efforts. However, modeling results from HEC-RAS were checked for reasonableness
and were adjusted as necessary to reflect similar regional trends in water surface
profiles as those simulated in previous HEC-2 modeling efforts.

This study will develop reasonable estimates of the water surface profiles under the
conditions described above. It is not intended to update the flood insurance study (FIS)
or to provide design data. The HEC-RAS modeling was performed at a reconnaissance
level, consistent with the level of detail of the other components of this reconnaissance
report.
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DATA SOURCES

The data used in the modeling were obtained from several sources including:

e HEC-2 data from the 1985 COE Truckee Meadows Feasibility Report (developed
1983-1985),

+ Washoe County FIS (1994),

¢ HEC-2 data from the Washoe County FIS (downstream of Reno City Limits)
(developed 1987-1988),

e HEC-2 data originally from the Washoe County FIS but modified by Harding
Lawson Consulting Engineers in 1997 (Mark Forest, pers. comm.)

e HEC-2 data from a 1982 Leeds, Hill and Jewett, Inc., study (Leeds, Hill and Jewett,
Inc., 1982),

e Nevada Department of Transportation bridge design information; and

e site visits by project engineers.

These data were updated with available information but still reflect information
collected 10 years ago. The accuracy of the models developed from these data are
consistent with the reconnaissance level of detail and are accurate enough to provide
the information needed for the cost estimates in this report.

The original HEC-2 model used by the COE to develop water surface profiles for the
Feasibility Report was not available for this study. Instead, many data files containing
raw data and partially completed HEC-2 data sets were available. A HEC-RAS model
was developed from these data for this report.

One limitation of the data was that the cross sections were often limited to the Truckee
River Channel or extended just a short distance from the channel. While these
constrained cross sections are acceptable when assuming a leveed channel, but they had
to be extended to calibrate the model.

ASSUMPTIONS
The assumptions associated with the HEC-RAS modeling are summarized below:

. The accuracy of the modeling reflects the reconnaissance level of detail used in

the report, and
!
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Section 2- Hydraulic Analysis

. available data are sufficiently representative of existing conditions for the
modeling.

RECOMMENDATIONS FOR FUTURE MODELING

Although the HEC-RAS modeling was sufficient for a reconnaissance-level study,
detailed modeling is needed before designing facilities or modifying floodplain
boundaries. The following actions are recommended prior to preparing a detailed
alternatives analysis of facilities design.

. New aerial surveys of the Truckee Meadows from Stateline to Vista should be
conducted.
. Detailed cross section data should be developed for the Vista to Stateline reach.

The cross sections should cover the channel and floodplain to the approximate
elevation inundated by the SPF.

. Hydrologic analyses of flow/frequency estimates should be finalized.

. Detailed site visits should be conducted to establish the hydraulic parameters in
the channel and floodplain.

. The data should be collected into a HEC-RAS model, and an unsteady flow
model such as UNET.

. All available historical flood data should be obtained. These data should include
at least the February 1986 flood and the January 1997 flood. The HEC-RAS and
UNET models should be calibrated to these data.

. Models should be developed with enough flexibility to add features, such as side
channel or in-channel storage of floodwater.

HYDRAULICS OF THE AUTHORIZED PROJECT

Two HEC-RAS models were developed for the Vista to Booth Street reach: the Sparks
model (Vista to upstream of Glendale Avenue); and the Reno model (upstream of
Glendale Avenue to upstream of Booth Street). The Sparks model used data from the
FIS and was further calibrated using data from the 1986 flood. The Reno model was
calibrated by matching the water surface profile of the FIS.

The water surface profile presented in the Feasibility Report for the authorized project
was used in the cost estimate for the authorized facilities (Figure 2-1); no new hydraulic
modeling was performed for the approved project.
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HYDRAULICS OF THE 26,000 CFS PROJECT

The levees and floodwalls proposed in the Feasibility Report for the approved project
were added to both the Reno and Sparks models. The models were run for 26,000 cfs
and additional levees or floodwalls were added if needed to contain the flow. The
resulting water surface elevation was used in the cost estimates for facilities (see Section
4) (Figure 2-1).

2-4 MONTGOMERY WATSON/CH2M HILL JOINT VENTURE
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Authorized Proj ct

PURPOSE

This section of the Reconnaissance Report updates the 1985 Feasibility Report (COE,
1985) for the proposed flood control project. The proposed project was designed to
convey 18,500 cfs of flow at the Reno gage of the Truckee River through the Truckee
Meadows area. The project discussed in the Feasibility Report was authorized by
Congress.

FACILITIES

As discussed in the 1985 Feasibility Report, the flood control measures required for the
18,500 cfs flow include floodwalls, levees, channel excavation, and replacement of
bridges. For this update, the features of the Feasibility Report have been broken down
into nine reaches (Figure 3-1). These reaches are modified slightly from those defined in
the Feasibility Report:

* Reach 1: Truckee River Upstream of Booth Street

e Reach2: Truckee River from Booth Street to Lake Street

¢ Reach 3: Truckee River from Lake Street to Highway 395

e Reach4: Truckee River from Highway 395 to McCarran Boulevard

e Reach5: Truckee River from McCarran Boulevard to Vista (excludes University
Farms Detention Basin levee along right bank of Truckee River from Station 183+50
to 122+00)

» Reach 6: Steamboat Creek and Boynton Slough

e Reach?7: University Farms Area (excludes South and West detention basin levees
and inlet and outlet weirs)

¢ Reach 7A:University Farms Detention Basin (includes South and West detention
basin levees and inlet and outlet weirs)

¢ Reach 8 North Truckee Drain and Peoples Ditch

Descriptions of the authorized project features, design assumptions, and construction -
concerns for this update follow. Figures showing a plan view of the facilities in each
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reach and typical cross sections were developed. These figures appear together at the
end of the facilities description.

Reach 1: Truckee River Upstream of Booth Street
Approved Features: The authorized project has no project features in this reach.
Update Assumptions/Construction Concerns: ~ Similar to the Feasibility Report, this

update does not propose project features for this reach. It was noted during field
investigation that many of the outdoor decks of ground-floor apartments north of the
Truckee River in the vicinity of Idlewild Park were lost and lower-level units flooded in
the January 1997 flooding. Further hydraulic analysis and research needs to be
performed to determine likely flood depths in this area at the 18,500 cfs flow.

Reach 2: Truckee River from Booth Street to Lake Street

Authorized Project Features: In this reach the flood control plan is shown on Figures
3-2 and 3-3. The following features are illustrated:

« floodwall on left bank for entire reach,

+ floodwall on right bank beginning at Station 464+00 and extending downstream to
Lake Street,

» channel excavation just downstream of the Booth Street Bridge, (approximate length
as indicated on Figure 3-2); and -

¢ channel excavation beginning upstream of both Arlington Avenue bridges and
extending to the Sierra Street Bridge.

Bridge structures on Booth Street, Arlington Avenue-North, Arlington Avenue-South,
Sierra Street, Virginia Street, and Lake Street are to be replaced with larger flow
capacities.

Update Assumptions/Construction Concerns: The assumptions and concerns for this

reach include:

» The floodwall on the left bank between Booth Street and Arlington Avenue will be a
gabion wall, as illustrated in cross section 1 on Figure 3-16. Dimensions shown for
the gabion wall were assumed to be constant for the entire reach.

e The floodwall on the remainder of the left bank and the entire right bank will be a
reinforced-concrete, I-pile wall constructed adjacent to the existing floodwall, as
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illustrated in cross section 2 on Figure 3-16. The height of the floodwall was
determined using the Feasibility Report hydraulic profiles and subtracting the
indicated improvement elevations from channel invert elevations.

The channel excavation downstream of Booth Street was assumed to have the cross
section indicated in cross section 1 on Figure 3-16.

The channel excavation at the Arlington Street bridges was assumed to be 1.5 feet
deep for the entire channel excavation area, as shown on Figures 3-2 and 3-3.

The replaced bridges were assumed to be raised and designed with a larger
opening, without altering the bottom chord of the bridge at elevations as shown in
the Feasibility Report. A 20-foot extension was assumed for the end of each
replaced bridges to provide a ramped transition to the elevated bridge. The Center
Street Bridge is currently being reconstructed and was not included in the cost
estimates in the reconnaissance report. The detailed design of the bridges to be
replaced including the transitions would be developed in the next phase of the
project.

Utilities on each bridge were assumed to be relocated on the new bridge. The
utilities involved are listed in the attached construction estimates for Reach 2.

Reach 3: Truckee River from Lake Street to Highway 395

Authorized project Features: The flood control plan for Reach 3 is shown on Figures 3-3
and 3-4. No Project features were required in this reach.

Update Assumptions/Construction Concerns: There are no facilities proposed for this
reach.

Reach 4: Truckee River from Highway 395 to McCarran Boulevard.

Authorized project Features: The reach flood control plan is shown on Figures 3-4
through 3-7. The following features are illustrated for the right bank:

Floodwall from Highway 395 to Greg Street. This floodwall contains a 600-foot
breakout section starting at approximately Station 303+20 to 309+20.

Levee from Greg Street to Rock Boulevard. This levee contains two breakout
sections of 1000 feet and 800 feet, starting at Stations 288400 to 278+00 and 274+00 to
266+00, respectively.

Levee from Station 256+00 to Station 238+00.
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