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" INTRODUCTION

In February 1986, the Truckee Meadows area suffered one of the largest floods of recent
record. During the flooding the residents of Hidden Valley, an unincorporated subdivision
within Washoe County and directly adjacent to the City of Reno, were isolated for an
extended period of time. As a result of that flooding and the associated isolation of the
area, Washoe County undertook a study of alternatives to provide all weather access to
the area.

The study was performed by Nimbus Engineers in 1987. Numerous system modifications
and combinations of those modifications were evaluated. Pembroke Drive, which is
presently the only access to the area was the focus of the study. The present bridge on
Pembroke was inadequate to convey the flows of Steamboat Creek beneath the roadway
during the 1986 event and overtopping of the roadway occurred over a considerable
length. During the evaluation of the roadway and structure, it was confirmed that not only
was the structure inadequate to convey high flows in Steamboat Creek, but that the
roadway would be inundated during a 100-year event on the Truckee River.

The most effective alternative identified in the study, and the only one which would provide
access during majer flow events was to utilize an alternative alignment at the extension
of Mira Loma Drive and detain flows at the Huffaker Narrows in order to lower the peak
flows on Steamboat Creek. The Mira Loma alignment lies beyond the limit of the Truckee
River flooding, thus making it possible to only address one source of inundation
(Steamboat Creek). The detention site which is the subject of this study lies upstream of
the proposed Mira Loma crossing of Steamboat Creek at a site known as the Huffaker
Narrows.




PURPOSE

Washoe County, the City of Reno and Dermody Properties have cooperated to fund this
study, and the contract was administered by Washoe County. The study was undertaken
in order to examine the feasibility of construction of a detention dam at the site identified
in the earlier study. A location map is included as Figure 1 and the Dam Site is shown on
Figure 2. Also included for reference is an ownership map of the immediate area of the
dam; this is Figure 3.

The focus of this study was the development of detailed hydrology for the 109 square mile
watershed that is tributary to the dam site. This analysis was performed in order to
determine the height and type of structure that would achieve the most benefit and require
the least amount of acreage. Also included was a geotechnical investigation of the
proposed dam site which was prepared by Harding Lawson and Associates, along with
recommendations for the type of dam to be constructed and the possible placement of
a spillway. The complete report is included in the appendix.

Other aspects of the study included a preliminary assessment of alternative configurations
for the dam itself and the proposed flood pool, and evaluation of the benefits of the facility
and an investigation of possible delivery systems for Thomas Creek. Earlier studies by
SEA Engineers and others, as well as the current Flood Insurance Restudy for Thomas
Creek have determined that presently it breaks out of its channel during moderate flows
and during high flows, approximately forty per cent (1000 cfs out of the 100 year flow of
2500 cfs) of the flow will affect a developed portion of the City of Reno.

During the course of the study, continuing coordination efforts with the Corps of
Engineers Design Team and Hydrology Staff were an integral part of the technical
analysis. This coordination was important to assure that the project could be incorporated
into the Corp’s Truckee Meadows Project and that the technical data used was
compatible.
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HYDROLOGIC EVALUATION

Numerous hydrologic investigations of the Steamboat Creek Watershed have been
performed by federal agencies; the results of these studies are presented in tabular form
in Table No. 1, The Corps of Engineers developed two Floodplain Information Reports,
one in 1872 (Ref. 25) which dealt primarily with flooding in the Pleasant Valley area and
developed peak flows for Steamboat Creek, Galena Creek and Bailey Canyon and a
second in 1974 (Ref. 26) which developed peak fiows for Thomas, Whites, Evans and Dry
Creeks. As part of the proposed Truckee Meadows project, the Corps of Engineers
prepared a cor‘anrehensive hydrology study of the entire Washoe County area (Ref. 20).

The Soil Cons%rvation Service has prepared a series of reports on flows from streams in
the southwest |Reno area. The most recent of these was written in February 1980 and
was prepared to present runoff values for a number of watersheds and to examine
stormwater ménagement requirements and erosion potential (Ref. 27). The Federal
Emergency Management Agency performed a Flood Insurance Study which was
published in 1$84 (Ref.5). Peak discharges were developed for the areas of interest by
using a region?I regression method.

The hydrologic evaluation for the Huffaker Narrows detention dam site was performed
using the Corps of Engineers Computer Model HEC-1. This model incorporates a
number of options for watershed evaluation to determine runoff quantities and peak flows.
The values de\‘/eloped for this study were calculated using the 10, 25 and 100 year 24
hour rainfall from the NOAA Atlas, the SCS Curve number method for determining excess
rainfall, the Up.and method and Manning's equation to determine time of concentration,
and the Muskingum and Modified Puls Methods for routing of hydrographs. The
watershed areas are shown on Figure 4.

Existing ConJitions

Presently the watershed areas are sparsely developed and remain "semi-rural," and in the
upper watershed areas, largely undeveloped. Steamboat Creek begins at the outflow of
Little Washoe Lake which is about 13 miles upstream from the proposed dam site. From
its outlet, the stream flows through Pleasant Valley, Steamboat Valley, and the Upper
Truckee Meadows. The tributary area includes the watersheds of Thomas, Whites,
Browns, Jones, and Galena Creeks which originate in the Carson Range and flow
northeasterly ﬁo join Steamboat Creek from the west. Bailey Canyon Creek, which
originates in the Virginia Range, flows northwesterly and joins Steamboat Creek from the
east. The maximum elevations in the tributary areas range from about 10,800 feet in the
headwater regfons of Galena to 7,400 feet in the upper reaches of Bailey Canyon Creek.
In the lower study area the elevations range from about 5000 feet at the outlet of Little
Washoe Lake to 4410 at the Huffaker Detention site.

Annual precipiTation in the study area ranges from about 40 inches in the headwaters of
6
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the tributary streams to 7 inches on the valley floor. Winter time precipitation usuaily
occurs as snow in the upper areas and a snow pack accumulates during the winter
season. In the; lower areas, snow frequently occurs, but generally does not remain on the
ground for qug periods of time. During the summer months, high intensity convective
type storms that produce extremely heavy rainfall of a short duration commonly occur on

the valley flooﬁ and in the upper areas.

Presently the v‘vatersheds in the southern end of the study area are largely undeveloped
or developed v#ith low density residential uses, with the highest densities in the Steamboat
Valley. The lower fans of Thomas and Whites Creek are also being developed for
residential uses; however, the parcels tend to be larger than one acre. Until the
infrastructure which will allow smaller lots, such as sewer and water service, is extended
to this area, it is likely that it will remain rural in character. Residents of the area seem to
prefer the typ% of life style which they presently maintain to that of the more urbanized
lower Truckee Meadows.

\

|
Future Condiiiions
Several large, medium to high density, developments are presently proposed for
watershed 60 (see Figure 4). '
The Double Diamond Ranch is situated at the northwest corner of watershed 60. That
property has a Master Plan which has been approved by the City of Reno and Washoe
County. The developer has presented a tentative map for the first phase of the
development Jvhich will uitimately encompass 1800 acres with 1270 acres as residential,
106 acres conj‘nmercial, 85 acres for schools and the remainder for open space and
recreational uses. The flood control concept which has been presented for this
development ip to channelize Whites and Thomas Creeks through the subdivision in a
golf course aqd to provide detention areas for increased runoff.

| .
The Damonte Ranch Development lies at the southern end of watershed 60. The Master

Plan which was submitted to the Regional Planning Commission in March 1979 proposed
a 2200 acre development with an ultimate 6000 dwelling units to be developed over a
fifteen to t\Nen{"y year period. Since the submittal of that plan, ownership of that property
has undergone several changes and the parcel has been split into several holdings. For
purposes of this study the original Master pian was used to develop impervious cover and
channelization schemes for that property. While it is doubtful that the property will be
developed to the density proposed in the original report, this was considered to be the

density possib‘le given the fact that it had once been approved by the local agencies.

A major arterial roadway, the Tahoe-Pyramid Link, is proposed to be built to serve the
South Truckee Meadows Area. Within the area of interest, the original alignment study
identified a route which would extend from State Route 341 through the central portion of
the valley. While no information is presently available on an alternative alignment, the
current propoéed alignment shown on the Southeast Area Plan places the roadway on

9
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the easterly edge of the valley, in the vicinity of the present alignment of the Mira Loma
Road.

Figure 5 is a schematic of the Tahoe-Pyramid Link alignment from the original alignment
study (Ref. 36) and a suggested realignment in the vicinity of the proposed dam. This
alignment will place the roadway west of the dam site and cross the narrows well above
the flood pool and dam structure. This alignment will have a lesser impact on Steamboat
Creek as it eliminates two crossings and the cost savings in structures will help offset the
increased embankment and excavation costs. Construction of this project will have
minimal impact on that alignment, except that elevation of the flood pool will have to be
taken into consideration during final design of the project and compensation for any
reduced storage will have to be made.

No funding is currently available for design or construction of the Tahoe-Pyramid Link and
there is no projection of when funds will become available. The SEA study was performed
in 1983 and several significant issues which may have a direct impact on the alignment
have arisen since that time. The first is the Flood Insurance Studies and Restudies for the
Cities of Reno and Sparks and Washoe County. These studies have identified regulatory
floodways within the proposed alignment, and the communities are bound by their
floodplain management ordinances to follow specific guidelines before allowing any
development within the floodway. The second issue is a new awareness of wetlands and
stricter regulatory enforcement by the Corps of Engineers. A 404 Permit will be required
for any fill to be placed in a wetland and for alteration of Steamboat Creek channel. One
requirement of a 404 Permit is that an in-depth alternatives analysis be conducted. This
alternatives analysis may identify a feasible alternative to the proposed alignment.

Methodology

Precipitation

Precipitation depths for this study were taken from the NOAA Atlas and depth-duration
data were generated using the guidelines set forth in that document. These partial
duration series were then converted by Hec-1 into equivalent annual series. This data
was then incorporated into a rainfall distribution, triangular in shape, which is
representative of a "balanced storm." This storm will produce a mass curve which is area
specific. The mass curve is developed by assuming that the most intense rainfall occurs
at the midpoint of the storm, in this case at the 12th hour. The shape of the mass curve
which is produced is similar to the SCS Type |l curve; Figure 6 is a plot of typical rainfall
distributions and is included for quick reference. A more detailed discussion of synthetic
storms can be found in Ref. 16.

The intensities which are used depend upon the time interval that is selected. During the
course of this study, a fifteen minute time interval was used to develop the peak flows and
the hydrographs. The five minute hydrograph was developed early in the study and it
produced a higher peak flow, but because of limitations with the number of time steps

11




