[T

ot et ey e e <= A

TAHOE/PYRAI\/HD LlNK

T ST

Reg|onal Transportatlon Comm|SS|on




%1&?1’&%»!]) k- STUY - I.Z/é:. ‘/&5:’_» 229N

- FDC”P‘—“ Q;,_Qz mqﬁ\nd ﬁ‘_ ol el ke h_
el are, (B TE«@\Z\.E Gy ﬁ?ﬂm&w \_, OT“€€\>\ ™,
paxtata, PRITAN

lct_% M@.No‘ X 2, e m\. LU cn O Lo {_..mﬁ(fr',‘r:w"-.".) %
\ 3 ‘b
vl woed, '

e 5 -_:-'_"(_",":-j LA WY -

- sy AN ~I\J\\_<_.9.f‘?_-§*; fr‘ by aa\d U o -\:)‘q.l\[,;e:.\‘ -")\_\Y e 4‘_\-“:."\‘9‘, b
TEA S Emrannl ‘

- Qvﬁi -:t‘,‘:\[’-al 4‘,?--_.5\\ "\ 3. _:; B el rf\_\.- . 0; - 'C\)‘\\“ ;\\r:.\\'gb\Jxﬂ..._\.'\\f. \*K
of JONS STV ST PR '\g R“’”‘-‘ HYy O ‘

' ME&}Q(%\ "‘_.p\ w L C__ =) D B : ( -:?'D ‘l \
- a = S Sk e O o A evits
' ék_Eé? \\ncﬁ L AT g \ 7 o I’_‘u\,\N‘

W - . - ; N Ut
i 'éﬁ QM_Qu— ".9_. S AE e Ly S a B S M~ H;\_gr\ r:'_l‘ "j(_'f.l. DALY f N
- —_ . LY |

r‘ WA --i' T 't{\ ] '._ R - /. -l‘ r’\jﬁ 1 0{ ’\ i{l\ Lo 3 "."-'_I:C\. .
oo ‘ i A 5

- é-.’%éﬁf Z’éf/“w‘v 5 R ;&? 15 Q?}"\};.Q @‘EA )
1

-Ag-x;’;e_. ~_. _ 0 N R e s O SR "Cf)"'l‘ . “I 2 "\ ;
Tod 2 Q.:*ﬁ“‘* b&“!tfwf\k e Nt evg ol \s—\\ﬁw“abiﬁﬂ\\ ”G\
i Ve MG “G odo® L v




» o
;L =] 8
reg s

[ o
| (=%
! ENGINEERS/PLANNERS
~

i

[

.

©t 150 INDUSTRIAL WAY

SPARKS. NEVADA 894316002

!, _{702) 358-6831

© . HINCIPALS

ACHARD W. 4AROEN P E.
nesieng
ROMALD D. BYRD PR
TLxECUIwe Vice President
Dk W, HOWARD P &
nee Frosidend
T AARRY R ERICSON L &
Vica Frasidanit
—STEVEN G ARGYRIS
secraiary - Traasurer
S JOHNEGN
LERIN P.E
WILEY P.E

1

October 21, 1983
Project No. 133-014-823

REGIONAL TRANSPORTATION COMMISSION
P.0, Box 11130
Reng, NV 89520

Dear Sirs:

" We are transmitting herewith the Alignment Study for the

Tahoe-Pyramid Link between the intersection of Mt, Rose
- Highway/U.S. Highway 395, and the intersection of Greg Street and
the extension of Sparks Boulevard,

The report focuses on the establishment of a horizontal and a
vertical alignment for the subject project. The purpose is to
provide a planning tool for local agencies to use to acquire
right-of-way and/ur construct portions of the a1ignment as deve-
Topments occur in the area,

We wish to thank you for the opportunity of preparlng this a11gn-
ment study. The close cooperation of the Tocal agencies, as well
as the U.S. Army Corps of Engineers, was extremely beneficial in
the preparation of this report. We will be pleased to discuss
and answer any questions that may arise.

Sincerely,

s E A ENGINEERS/PLANNERS

Rona1d L. Byrd P.EE

Executive Vice President
Pr1nc1ple-1n_gharge '

Franklin G. Atverson II
Engtneer-in-Charge
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EXECUTIVE SUMMARY

The general corridor for the Tahoe-Pyramid Link between the intersec-
tion of Mt, Rose Highway/U.S. Highway 395 and Interstate 80 has been
adopted by the Regional Planning Commission as shown on the Regional
Master Plan of Streets and Highways. On October 14, 1982 the Regional
Transportation Commission of Washoe County approved an engineering
agreement with SEA Engineers/Planners to study this corridor for the
purpose of defining and recommending a horizontal and vertical align-
ment for the subject project,

The Alignment Study focused upon the following primary items:
1, Horizontal and vertical alignment of the proposed project.

2.  Conceptual design of drainage structure for crossing the Truckee
River.

3. Identification of other major drainage structures that may be

required and their conceptual design.
4.  Conceptual geometrics for major at-grade intersections,
5.  General right-of-way requirements.
6.  Preliminary cost estimate for total project.

7 Development of logical project phasing and corresponding cost
estimates for each phase.

8. Preliminary soils analysis,

Pertinent data with regard to topography, soils, hydrology, traffic,
and property ownership were researched and gatherad in order to for-
mulate a set of general design guidelines in order to evaluate in
general terms alternate routes and to refine the general corridor to a
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more defined route, As additional and more current data on soils con-
ditions, topographic mapping, hydrology, and traffic became available
a recommended set of design guidelines was developed for evaluating
and establishing the proposed horizontal and vertical al ignment.,

These recommended guidelines included:

1.

Z.

Roadway design speed: 55 mph.

From Mt. Rose Highway and 1. S. Highway 385 in the south northward
te Greg Street the roadway would be designed to provide access
during the 100-year flood.

Existing master plans were utilized in establishing the horizon-
tal alignment,

Vertical grades: Minimum grade of .3 percent was used for the
portion of the alignment between Mt. Rose Highway in the south to
S,OGU'feet north of the Huffaker Narrows. This minimum grade is
hased upon the proposed use of curb and gutter within these
timits. From 6,000 feet north of the Huffaker Narrows to the
Truckee River bridge the roadway is designed for a minimum grade
of 0 percent, Curb and gutter is not proposed to be used withia
this reach. A maximum vertical grade on the proposed alignment
would be Timited to 5 percent,

Drainage structures for where the Tahoe-Pyramid Link crosses the
Steamboat Creek, Boynton Stough, and Truckee River will be
designed for the corresponding 100-year flows.

From Mt, Rose Highway to approximately 6,000 feet north of the
Huffaker Narrows an R-value of 12 was used for the design of the
paved structural sections, From 6,000 feet north of the Huffaker

Narrows to the terminus of the project an R-value of 45 was used
to design the paved structural section,

A soils investigation was conducted including field exploration,
laboratory testing, and engineering analysis to determine the various
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sotls properties pertinent to this project. Recommended construction
practices are presented in detail in the body of the report.

The design of the Tahoe-Pyramid Link Alignment is affected by 5 water
courses including the Truckee River, Steamboat Creek, Boynton S1augh,
Whites Creek, and Thomas Creek. MNumerous existing studies regarding
the hydrology of these waters were consulted in order to develop the
following information:

A.  Water surface elevations along the proposed roadway corridor
during various flood events;

B. Design criteria for the conceptual design of structures at major
drainage crossings; and

C.  The general vertical alignment design guideiines,

Generally speaking, the vertical alignment of the Tahoe-Pyramid Link
can be divided into two reaches. In the southern portion, from Gieger
Grade {State Highway 341} to about one mile north of Huffaker Narrows,
the flood elavation is controlied by the 100-year flood on the
Steamboat Creek. From one mile north of the Huffaker Narrows to the
Truckee River the water surfaces elevation is controlled by the
100-year flood on the Truckee River and its resulting backwater
effects. Elevations and flows developad in the Hydrology section of
this report were used to establish the minimum vertical grade of the
roadway in order to allow access during the 100-year floods and‘to
design the major drainage structures,

The proposed alignment will require realignment of the Steamboat Creek
north of the Huffaker MNarrows to the wetlands {Jones Ranch), and north
of Pembroke Drive to Kimlick Lane. The realigned channel will be
aligned along the western right-of-way of the Tahoe-Pyrmaid Link.

The major drainage structures consisted primarily of reinforced
concrete boxes for the crossing of the Steamboat Creek, a 300-foot
bridge for the crossing of the Steamboat Creek at Kimlick Lane, and
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1,000-foot viaduct for the crossing of the Truckee River. The pro-
posed alignment will consist ultimately of a 6-lane roadway, 3 through
lanes in each direction, raised median with protected left-turn
pockets at all intersections, curb and gutter on the southern portion
of the alignment, and graded gravel shoulders on the northern portion
of the alignment. The Tahoe-Pyramid Link will be an access controlled
expressway with recommended intersections allowing cross traffic no
tloser than one-half mile apart. Eight major intersections have heen
identified at this time and include:

1, Mt. Rose Highway/U.S. Highway 395

2, Gieger Grade - State Highway 341

3. Extension of Zolezzi tane from U.S. Highway 395
4, Extension of Mays Lane from U.S. Highway 395

5. Extension of Rio Poco Road and Mira Loma Road from McCarran
Baulevard

6. Extension of Mira Loma Drive from McCarran Boulevard
7. Pembroke Drive
8. Intersection of Greg Street and Sparks Boulavard

Right-of-way should be acquired for the full cross section right.of-
Way improvements, These improvements, including graveled shoulders,
will require a 120 foot right-of.way. Where special conditions exist,
additional right-of-way may be required, An example of a special con-
dition is at intersections where the right-of-way flares to accom-
modate right turn only lanes and other facilities.

Drainage easements will be required for the reatigned portions of the
Steamboat Creek, Easements widths will vary from 125 feet south of
the confluence of the Boynton Slough and Steamboat Creek to 150 feet
north of this confluence, Additional easements for relocated utili-
ties will also be required.

v
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Various cost estimates were prepared for the proposed alignment
including stage construction, full improvements, and partial improve-
ments, Construction of the entire alignment to full improvements is
estimated to be $32,500,000, Partial improvements, including a four-
lane roadway, graded median, and protected left-turn pockets at inter-
sections is estimated to cost $28,000,000. Additional costs
associated with the development of phase construction are included in
the text of the report.

It is recommended that funding be sought to continue the planning and

necessary engineering in anticipation of the demand for this road

- requiring either full or partial construction,
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Purpose of
Report

Adthorization

Scope of Work

INTRODUCTION / RESEARCH

INTRODUCTION

The general Tocation for the Tahoe-Pyramid Link between the
intersection of the Mt. Rose Highway/U.S. Highway 395 and Interstate
80 (1-80) has been adopted by the Regional Planning Commission as
shown on the Regional Master Plan of Streets and Highways. The road-
way lies in the southeastern portion of the Truckee Meadows and tra-
verses large property holdings such as the Damonte, Double Diamond,
Bella Vista, and Jones' Ranches, and portions of the Hidden Valley
properties {see Plate No. 1). The potential development of these pro-
perties in conjunction with the increasing traffic demand on U.§,
Highway 395/South Virginia Street necessitates an additional north-
south expressway in the southeast portion of the Truckee Meadows. To
assist in planning for future development in this area, the corridor
of the Tahoe-Pyramid Link needed to be refined and a definite horizon-
tal and vertical alignment established.

On Qctober 14, 1982 the Regional Transportation Commission (RTé) of
Washoe County approved an engineering agreement with SEA
Engineers/Planners for the alignment study of the Tahoe-Pyramid Link
between Mt. Rose Highway and the proposed interchange for 5parks
Boulevard at I-80. The project is funded and administered by the
Regional Transportation Commission of Washoe County,

The purpose of this alignment study is to focus upon the following
primary items:

1. Horizontal and vertical alignment of the proposed project.
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Methodol ogy

Meetings

2. Conceptual design of structure for crossing the Truckee River,

3. ldentification of other major structures that may be required and
their conceptual design,

4. Conceptual geometrics for major at-grade intersections.
5. General R/W requirements.
6. Preliminary cost estimate for total project.

7.  Development of logical project phasing and corresponding cost
estimates for each phase.

8, Preliminary soils analysis,

The methodology used in the preparation of the alignment study was to
first research and gather pertinent data with regard to topography,
soils, hydrology, traffic, and property ownership in order to for-
muiate basic design guidelines, Various aiternates were developed
based upon this criteria and presented to the governmental bodies
involved and the property owners directly affected. The alternates
were further reduced to one a1ighment which refined the general road-
way corridor to a more specific one, This refined corridor was then
studied focusing upon the previous listed primary items for the pur-
pose of defining and recommending a horizontal and vertical alignment
for the project,

The following report presents the data gathering process, development
of the design guidelines, and the proposed alignment with
corresponding recommendations and conclusions.

RESEARCH

In order to fully understand the background of the decision to create
the Tahoe-Pyramid Link, preliminary meetings with all the interested
agencies were held. In addition, property owners directly affected by
the alignment were consulted at the outset to incorporate their con-
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Data
Gathering

cerns where possible, Preliminary meetings were set with the staff of
the Regional Transportation Commission (RTC), Cities of Reno and
Sparks, and Washoe County to establish a more definitive scope of
work, define design guidelines, and define an administrative process,
Other governmental agencies were consulted for specific input and data
as the need arose. Additional agencies contacted included the Washoe
Council of Governments {WCOG), MNevada Department of Transportation
(NDOT), 0.S. Army Corps of Engineers, the Federal Emergency
Management Agency {FEMA), and the Nevada Department of Wildiife.
Finally, upon setting a reasonably close horizontal and vertical
alignment, plan and profiles were sent to affected utility companies
for their review and response where the alignment may affect their
existing or future facilities. These included the Sierra Pacific
Power Company, NeQada Bell, and the Washoe County Sanitary Department.

The ownership of all Jand affected by the alignment was researched and
the owners contacted by mail to set a time and place to review and
comnent on the preliminary route., The meeting was held on December
16, 1982 in the Washoe County Commission Chambers and was attended by
representative of the RTC, Washoe County, City of Reno and City of
Sparks Public Works Department staffs as well as the property owners
and the design team. Verbal and subsequent written comments from the
property owners were considered and incorporated where possible to
modify the alignment.

Specific physical, legal, projected and calculated data needed to
shape the alignment were researched and assembled. This information
included the following:

1.  Property lines

2. Soils
3. Topography
4, Traffic

5. Hydrol ogy
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During the course of this feasibility study the above data was incor-
porated into the design guidelines set forth in this report. Section
II--Design Guidelines and Section 1I1I--Project Design include a more
detailed explanation of the results of this data gathering.
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DESIGN GUIDELINES

Two levels of design guidelines were used to evaluate and establish
the alignment for the Tahoe-Pyramid Link. A set of general design
guidelines was developed eér?y in the study to evaluate in general
terms alternate routes and to refine the general corridor to a more
defined route, As additional and more current data on soil con-
ditions, topographic mapping, hydrology, and traffic became available,
a recommended set of design guidelines was developed for avaluating
and establishing the proposed horizontal and vertical alignment, 1In
addition, these data were used to prepare conceptual designs of major

drainage structures and at-grade intersections,

GENERAL DESIGN GUIDELINES

General design guidelines were developed based upon field recon-
naissance to generally evaluate existing soils and topography; review
existing hydrology studies, ownership property lines, and existing
master plans. Evolving from this process, the following general
guidelines were used to develop and evaluate various alternatives:

1.  Roadway design speed: 55 mph

2. Verticql alignment limitations from Mt. Rose Highway and U.S.
Highway 395 in the south, northward to Greg Street the roadway
would be designed to provide access during the 100-year flood.
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3,  Existing master plans (i.e, Double Diamond and Damonte Ranches)
were utilized in establishing the horizontal alignment of the
roadway through these areas.

4, At points where the Tahoe-Pyramid Link crosses the Steambaat
Creek, Boynton Siough, and Truckee River, drainage structures

will be designed for the corresponding 100-year flows,

5.  Preliminary field observations showed that areas in pasture and
flat lands consist of very poor, fine grained soils whereas
hedrock would be encountered in the hills adjacent to the pro-
posed alignment, The observed soil conditions were considered in
determining the vertical and horizontal alignment of the various
alternatives,

6. Existing drainage channels were taken into account with regard to
the alignment.

7. Consideration was given to the environmentally sensitive areas
such as the wetlands on the Jones' Ranch and visible cutfaces
where skirting the foothills.

These guidelines were used to develop and evaluate alternative align-
ments. The alternative alignments {see Section III - Project Design
for discussion) were presented to the governmental agencies involved
for the purpose of selecting the most feasible alignment for eva-

luation, and to incorporate comments from these sources in the study.

As more current and detailed information became available, recommended
design gquidelines were developed to evaluate and refine the proposed
horizontal and vertical alignment., The following sections detail and
describe these recommended design elements.
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Design Speed

Super.
elevations

RECOMMENDED DESIGN GUIDELINE

ROADWAY GEOMETRICS

The roadway geometric design standards for the horizontal and vertical
alignment of the Tahoe-Pyramid Link were develéped based upon existing
ordinances and design practices for the Reno, Sparks, and Washoe
County area.

The recommended design criteria used for this analysis include:

The design speed (55 mph) utilized in the General Guidelines is recom-
mended for the roadway to the Truckee River bridge.

From the Truckee River bridge crossing to the terminus of the project,
at the proposed intersection of Greg Street and the extension of
Sparks Boulevard over Interstate 80 {I-80), would be designed for

45 mph, This reduction in design speed is due to the previous
establishment of the Greg Street/Sparks Boulevard intersection, and a
short porticn of the alignment between this intersection and the
Truckee River. This portion of the alignment included a horizontal
curve with a radius of approximately 1000 feet which with a 2 percent
super would correspond to a2 45 mph design speed. ‘

The Tahoe-Pyramid Link Road has been functionally glassified by the
Regional Transportation Commission as an "expressway," Therefore, a
maximum super elevation of 3 percent was used to establish the mini-
mum horizontal curve. Within these limits the road cross slope could
vary from a normal crown section of -2 percent to the maximum super
elevated section of +3 percent. Tables 1l and 2 show the minimum cen-
terline radii and corresponding super elevation for design speeds of
55 mph and 45 mph respectively,
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TABLE 1

DESIGN SPEED 55 MPH

Centerline Radius Super Elevation, Percent (%)
1800 feet -2% {normal crown)
1350 feet +2%
1270 feet (minimum) +3% (maximum)
- TABLE 2

—_——

DESIGN SPEED 45 MPH

Centerline Radius Super Elevation, Percent (%)
1125 feet -2% (normal crown)

865 feet +2%

815 feet {minimum) +3% {maximum)

The vertical alignment of the roadway was controlled by & number
factors,

The bottom of the structural section {top of sub-grade} will be set at
the 100-year flood flow depth of the Steamboat Creek for that area of
the alignment between Mt, Rose Highway and U.S. 395 northward to
approximately 6000 feet north of the Huffaker Narrows, From the

Huf faker Narrows northward to the Truckee River bridge the bottom of
the paving structural section will be set at the 100-year Truckee
River pool elevation.

By establishing the subgrade elevation of the profile to be equal to
the 100-year flow or pool elevation, the paving structural section

will be above the water and will provide approximately a 12 inch to 18
inch freeboard.
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The proposed bridge structures for the crossing of the Steamboat Creek
and the Truckee River were designed so the bottom of the structures
will be a minimum of 2 feet above the 100-year flood pool elevation.
This corresponds to a minimum freeboard as established by the Corps of
Engineers.

The 100-year flow depth and flood pool slevations are developed in
more detail in the section under Hydrology.

Maximum vertical grades on the proposed alignment will be limited to b
percent, A minimum grade of ,3 percent was used for the portion of
the alignment between Mt, Rose Highway in the south to 6000 feet north
of the Huffaker Narrows, This minimum grade is based upon the pro-

posed use of curb and gutter within these limits,

From 6000 feet north of Huffaker Narrows to the Truckee River bridge,
the roadway is designed so that the subgrade matches the flood pool
elevation, The minimum grade within this reach is 0 percent. Curb
and gutter is not proposed to be used within this area. Specific data

.on the bridge structure sites are presented under the Drainage

Structures section of the report {see Section I1I - Project Design.)

Plan and profile drawings {Sheets 4 through 12} have been prepared to
show the proposed horizontal and vertical alignment of the
Tahoe-Pyramid Link and are attached at the end of the study.

SOILS

The soils investigation consisted of field exploration, 1aboratory
testing, and engineering analysis to determine the various soils pro-
perties pertinent to this project., Field and laboratory testing form
the basis for all recommendations and are included in this report.
Portions of the alignment have been investigated during other studies,
and the pertinent field and laboratory data from these parlier studies
are incorporated into this report.

10
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Physiographic
Divisions

The alignment will cross a very diverse group of soil and bedrock con-
ditions and can be divided into three physiographic divisions.

The alignment will cross a very diverse group of soil and bedrock con-
ditions and can be divided into three physiographic divisions,

The first physiographic division consists of that portion of the
alignment which traverses irrigated fields, This division is encoun-
tered throughout the alignment, but primarily south of the Huffaker
Narrows. Additional areas are traversed south of Pembroke Drive
(Station 362+ to Station 403+) and north of Kimiick lane to the
Truckee River (Station 472+ to 504+). Principally soft, ‘saturated,
fine grained soils exist in these fields., The southern portion of the
alignment, south of Station 78+, 1s at higher elevations and soils
will not be as saturated or as fine grained as the northern fields,
A1l traversed fields are seasonally flooded for irrigation or lie

adjacent to irrigation fields where they, too, become flooded or
highly saturated,

A smaller portion of undeveloped flat ground that is traversed from
Pembroke Drive (Station 403+) to Kimlick Lane (Station 472+) constitu-
tes the second physiagraphic division, This segment of the align-
ment will be Tecated at the eastern edge of the Truckee Meadows at the
base of the Virginia Range, MNumerous dirt roads traverse this segment
and debris piles are widely scattered, Vegetation is restricted to
shrub brush and .varying thicknesses of grass,

The third physiographic division is from Station 250+ to Station 362+
located along the eastern edge of the Bella Vista Ranch at the western
toe of the bordering foothills, This portion of road will cross both
bedrock in-cut and portions of irrigated field and swamps, Where
soils are soft and saturated much of the year; sod thicknesses can be
as much as 0,7 feet.
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Geologic and
General Soil
Conditions

The site lies on the broad flood plains of the Truckee River on the
north, and Thomas, White, and Steamboat Creeks on the south., Sedimen-
tation in the Truckee Meadows has bean in progress at varying rates
since the formation of the hlock faulted basin, Most of the recent
sediments, including the coarse grain sands that underiie the majority
of the Truckee Meadows were deposited quite abruptly in the post-
gqlacial period during torrential flooding. With the advent of a warm,
drier climate, the volume and size distribution of sediment
transported was greatly reduced and thé sedimentation process became
Targely limited to the reworking of early deposits, Geothermal waters
have and still flow through many of the aquifers at the southern por-
tions of the site. These laden waters have in the past cemented near
surface soil horizons and so occasional hardpan will be encountered,

The soils south of approximately Station 79+ are coarse grained with
the groundwater deeper than 9 feet. The predominantly granular soils
are moist, slightiy compact, brown, silty sands with 20-40 percent
nonplastic to slightly plastic fines, and 60-80 percent fine to coarse
sand, The silty sands are often interbedded with 1/2 foot to 2 feet
thick horizons of clayey sand or -poorly graded sand, Occasional hard-
pan horizons may also be encountered in the southern porticn of the
alignment, especially near the junction of U.S. Highway 395, The

hardpan can be extremely firmn.

From Station 76+ (approximately 1500 feet south of the section corner
of Sections 15, 16, 21, and 22) to 2000 feet south of the Huffaker
Narrows (Station 250+}, the soils present are extremely variable and
complexly interbedded. These soils consist of wet, stightly compact
to compact, ¢layey sands, silty sands, and poorly graded sands inter-
bedded with wet, slightly stiff to stiff, sandy silts and clays. The
individual units vary in thickness from a few inches to 3 feet. Water

table depths generally are 4 to 5 feet below original ground.

The soils present frbm 2000 feet south of the Huffaker Narrows to the
Truckee River (Station 250+ to Station 500+), not including the
bedrock areas, are almost exclusively fine grain clays and silts.
These soils are saturated, soft to slightly stiff, brown to black and

12




Exploration

contain 60-99 percent slightly to highly plastic fines and 0-40 per-
cent fine to medium sand. These soils are occasionally interbedded or
thinly overlain by silty sands. The fine grain soils extend to at
least 4 to 5 feet from the surface, and often exist in excess of 11
feet,

From aproximately 2000 feet south of the Huffaker Narrows to the
Huffaker Narrows {Station 250+ to 270+), the water table is approxima-
tely 4 feet below the ground surface. North of the Huffaker Narrows
to 4000 feet south of Pembroke Drive {Station 270+ to 363+ ) the water
table is less than 2 feet below the ground surface and generally 2 to
4 feet deep from Station 363+ to Pembroke Drive (Station 403+). The
water table north of Pembroke to the Truckee River (Station 403+ to
500+) is generally deeper than 5 feet and often deeper than 10 feet.

A thick surface sod layer covers most of the flat fields along the
alignment, This organic unit will extend from 0.2 to 0.7 foot thick
and is comprised of sod, sand, and usually clay.

Portions of the alignment will intersect bedrock outcrops between 2000
feet south of the Huffaker Narrows to 4200 feet south of Pembroke
Drive {Stations 250+ to 361+). The bedrock consists of volcanic brec-
cias and mud flows of the Tertiary Period Kate Peak Formation. The
volcanics exist as both massive rim rocks and rounded, weathered
bedrock hills.

Exploration consisted of excavation of a series of 46 backhoe test
pits along approximate 1000 foot centers, Test pits 1 through 21 and
36 through 46 were excavated during this phase of the road develop-
ment. Test pits 22 through 33 were excavated during soils exploration
of the Double Diamond Ranch in 1980. Test pits 34 and 35 were dug
during the CDB exporation in 1979. Test pits were excavated to depths
of approximately 10 feet with occasional pits from 4 o 5 feet, Ten
(10) deep borings were drilled to observe soils that exist in loca-
tions of proposed bridges and large box culvert structures. Test
borings 1, and 8 through 10 were drilled during this phase of the
roadway investigation, Borings 2 through 7 were drilled during the
Reno-Sparks Joint Sewer Treatment Plant exploration in 1963,

13




e

-

ey

|aboratory
Tests

Recommended
Construction
Practices

An engineering geologist examined and classified the test pit and
boring soils in the field. Drill hole soils were sampled in-place by
use of a Standard 2 inch 0.0, split spoon sampler driven by a standard
140 pound drive hammer with a 30 inch stroke, The number of blows to
drive the sample 12 inch into undisturbed spil is an indication of the
density and consistency of the soils. |

Representative samples were collected and returned to the laboratory
for testing.

The locations of the test pits and borings are shown an Sheets 4
through 12 of the attached drawings. Descriptions of each test pit
and boring are shown in Book II, Tahee-Pyarmid Link -~ Supportive Data.

Samples of each distinct soil type were analyzed in the Taboratory to
determine grain size distribution and plasticity. The results of
these tests were used to classify the soils according to the Unified
Soils Classification System.

Nine {9) subgrade samples were collected for R-value determination to
be used in the design of the roadway structural sections.

All tests were performed in accordance with ASTM Standards, The
results of all testing are presented in Book 1I, Tahoe Pyramid Link -
Suppoftive Data.

The Tahoe-Pyramid Link alignment will encounter a diverse mixture of
5011 and rock conditions ranging from saturated soft clay soils to
hard bedrock in-cut, The recommendations presented in this report are
based upon preliminary subgrade elevations developed from engineering
design. Because the vast majority of the alignment will lie on soft,
fine grain soils, stabilizing fills wiil be necessary for construc-
tion. Excavated bedrock materials should provide a good quality rock
fill, As presently designed, import will be required for the majority
of fill needed.

14
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Site Preparation - A1l surface water should be re-routed away

from the road alignment prior to construction, and debris, fen-
ces, and objectionable rubble removed from the site.

Any of the test pits excavated in the propesed alignment should
be thoroughly wheel-rolled with loaded construction equipment.,
The upper 12 inches should be densified to a minimum of S0 per-
cent relative compaction {ASTM D1557-78).

On the southern 6900 feet of the roadway, from U.S5. Highway 395
northward (Station 10+ to Station 79+) the soils are predomi-
nantly granular and unsaturated. Thé;e areas should be stripped
of all vegetation and root growth to a depth of at least 0.3 of
one foot. Any areas to receive structural fill or aggregate base
should be scarified to at least 8 inches, brought to a moisture
content near optimum and densified to at least 90 percent rela-
tive compaction in accordance with ASTM D1557-.78. Any isolated
areas of soft subgrade soils or clay rich soils should be overex-
cavated 2 feet and backfilled with a 12 inch minus rock fill.

The backfill should be densified as much as possible without
causing deterioration of the underlying soils.

The next segment northward to the Huffaker Narrows (Station 79+
to Station 270+) is presently saturated and traversed with flood
and irrigation channels. Several box culvert structures are
planned te route the Steamboat Creek under the roadway, Surface
water should be rerouted or cutoff from the alignment several

months prior to construction. In any areas where the alignment
crosses soft, irrigated fields or undeveloped fliatiand and where
a thick fi1l is anticipated (greater than 2 feet), the existing
sod or grass should be left in place with only the large brush
removed prior to fill placement.

Two {2) to 4 feet of f111 is planned above existing ground for
this portion of the aligmment so the existing ground need only
have large brush removed prior to placement of the fill., All

abandoned irrigation channels should be throughly overexcavated

and backfilleds A 12 inch minus material placed in no thicker
than 18 inch 1ifts should suffice for the rock fill.
15




_—

R

1 1

~-q

I B D

Tl

2.

The first Tift of rock fill should be densifed as much as
possible without further deterjorating the underlying native
soils. Any localized areas that deteriorate or become soft after
fill placement should bhe overexcavated as necessary and back-
filled again., A 24 inch minus material may be needed for the
initial 1ift in highly saturated areas.

Prior to construction of the roadway north of the Huffaker
Narrows (Station 270+), the Steamboat Creek will be rerouted to
the west of the roadway to minimize costly bridge and box struc-
tures. Large trackhoes or track mounted draglines will probably
be needed to cross the soft fields. Once the ¢reek has been
rerouted, the old channel, where present in the rocad section
should be thoroughly overexcavated to remove soft, wet, organic
and fine grained soils, The overexcavated channel will need to
be backfilled with a granular, reck fill, The initial 1ift
should consist of 24 inch minus material to bridge remaining
soft, wet soils, This 1ift should be densified to as much as
possible without further deteriorating the underlying native
soils. The following rock backfill should consist of a 12 inch
minus rock fil1l placed in an approximate 18 inch Tift followed by
unclassified fill to subgrade., This procedure should be used for

all large abandoned ditches which are crossed.

1f willows are present, they can regenerate and grow through a
road section. Because of this, it is recommended that either a
herbicide be applied to the willows prior to construction to kill
both surface vegetation and root structure or remove the roots at
Teast 5 feet below original ground elevations, The options of
herbicide use or root excavations should be ¢onsidered prior to
canstruction, If a herbicide is chosen to control vegetation, it
should satisfy ecological concerns,

Grading and Filling - Rock fill will be utilized for both ground

stabilization and rock fill operations, The rock fill will be
used for the initial 1ift for all fi11 areas. Occasional initial
lifts of 24 inch minus rock fill may be necessary in isolated
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soft areas, The majority of initial rock fill should consist of
a 3 to 12 inch rock fragments, This material may be placed in
thicknesses to 18 inches, Once the native materials have been
stabilized, additional fill to subgrade, if required, may consist
of unclassified fill,

A1l fi1l slopes should repose at no steeper than 2:1. Cut slopes
should also be constructed at 2:1 except through bedrock where
Steeper siopes are stable.

Bedrock slopes in cut should be designed in the range ef 1/2:1 to
1-1/2:1 depending upon rock hardness, fracturing, and joint
systems as determined by the final geotechnical investigation.
Bedrack cut slopes may have a tendency to ravel so that adequate
protection should be provided by placement of either rock fences
or horizontal separation between the toe of slope and the
roadway.

The native, clay rich soils will not be acceptable as structural
fill. Questionable materials should be examined by a soils
engineer prior to being incorporated in structural fill,

Material produced from excavation of the bedrock areas between
Stations 261+ and 362+ will peed to be processed to meet the size
reguirements, Blasting may be required to excavate this.

material.

Unclassified fill should consist of a 6 inch minus material
having an R-value greater than 45 with a plasticity index less
than 6, a liquid limit less than 35, and containing less than 20
percent passing the No. 200 sieve. This material should be
placed in no greater than 8 inch compacted 1ifts.

Minimum 12-ton vibratory or self-propelled sheeps-foot units are
recommended for fill compaction. Acceptance of unclassified fill
is done by visual cobservation of compactive effort in conjunction
with a proof-rolling program, Standard density tests which are
normally taken in unclassified fill are not practical in rock
filis. Fill certification of rock fills requires full-time
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Structural
Section
Criteria

inspection. All other structural fill should be densified to at

Teast 90 percent relative compaction in accordance with ASTM D
1557, '

3. Trenching - Bry to moist trench excavations should stand with
near vertical construction side slopes to depths of 5 feet.
Additional depths or saturated soils will require shoring or

laying back of side slopes to insure adequate stability and
working safety.

4. Proposed Structures - Several engireered structures will be uti-

lized in crossing the major waterways along the alignment,
Exploration performed at these sites is prelimnary in nature and
will need more in-depth study when actual design is undertaken.

The reinforced concrete box structures planned for the crossings
of the Steamboat Creek and Boynton Slough lie in saturated poor
foundation soiis., These should be set on & feet of engineered
fill. The intial 5 feet should consist of clean, rock fill
covered with 1 foot ¢f drain rock, This will provide adeguate
foundation support for these structures,

Two bridge crossings are proposed; one over the Truckee River,
and one over the Steamboat Creek at Kimlick Lane, At the Truckee
River crossing, either driven pipe or precast concrete piles can
be utilized. These will be driven to firm gravels at depths
between 45 and 50 feet. The bridge traversing the Steamboat
Creek at Kimlick Lane will be situated on extremely variahle
soils, For this reason, driven pipe piles are the most reaso-
nable method of support, The piles should be driven until firm,
granular soils are encountered. Driven depths of 50 or more feet
are expected,

Tabie 3 shows a general summary of fill depths at centerline above
existing ground for the proposed alignment.
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TABLE 3

FILL DEPTHS TO SUBGRADE

ﬂ____MEEEEjons Depth of Fill to Subgrade
10+ - 110+ 1.2 feet
110+ - 224+ 2-4 feet
224+ - 270+  (Narrows) 4-g feet
270+ - 330+ 3-5 feet
330+ - 498+ 5-9 feet

The depth of fill above existing ground can substantially atter the R-
value used for structural section design. From Station 10+00 to 330+,
the fill depths are thin enough that the existing ground soils will
need to be considered. The recommended R-value for this section of
roadway design is 12, MNorth of Station 330+, the fill is thick enough
that the underlying soils are bridged and the minimum unclassified
fi11 R-value specification of 45 is recommended to be used in struc-

tural section calculations,

HYDROLOGY

The design of the Tahoe-Pyramid Link is affected by five water
courses: the Truckee River, Steamboat Creek, Boynton Siocugh, Whites
Creek, and Thomas Creek, The U.S, Army Corps of Engineers has con-
ducted numerous studies with regard to the hydrology of these water
courses. In addition to the Corps of Engineers® studies, Tudor
Fngineers is conducting flood insurance studies for the U.3.
Department of Housing and Urban Devetopment on the City of Sparks-City
of Reno area, SEA Engineers has done hydrologic analysis for Hidden
valley and the Damonte Ranch, and Collins and Ryder Engineers eva-
luated the hydrology for the Double Diamond Ranch.
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The Corps of Engineers is currently conducting a feasibility study of
a f}ood control project on the Truckee River. This project includes
berming along portions of the banks of the river and utilizing the
University of Nevada's farm as 2 detention basin during floods
exceeding 10,500 cubic feet per second (cfs) {see Plate 2). This
study also considers the effects of improved channels on the Truckee
River and Steamboat Creek, which will reduce storage in the flood
plain and resuit in lower peak fiows. Preliminary data from the Corps
show that this project results in a higher water surface elevation in
the vicinity of the proposéd road crossing of the Truckee River due to
confining the fiood to an area between the berms. The Corps of
Engineers also assumed that the conveyance of the Truckee River fioad
was limited to an area approximately 1000 feet wide through this

reach.

The Corps anticipates compietion of the rough draft of their flood
control project including the Feasibility Report and EIS in draft form
by September 1983. This will then be sent out for pubtic review,

Upon receiving all comments and incorporating them, a final public
hearing and meeting will be held in the Reng/Sparks area in January
1984 to receive final comments. A final report is anticipated to be
avajlable April 1984 at which time it will be sent through its final
review process., This final review process, which includes various
governmental agencies as well as local agencies, 1s anticipated opti-
mistically to take approximately two years. It is anticipated that
the report and EIS in final form «ill be before congress in 1986 at
which time it will be in position to be authorized, Prior to sending
the final report to congress, the Corps of Engineers will need a
{etter of Intent from all non-federal sponsors {local Reno/Sparks
governmental agencies) supporting the project. [IT there is no Letter
of Intent from these agencies, there will be no project.

These studies were reviewed and evaluated for the purpose of deve-

Toping the following information:
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Whites Creek
and Thomas
Creek

a. Mater surface elevations along the proposed roadway corridor
during various flood events;

b. Design criteria for the conceptual design of structures at major
drainage crossings; and

C. The general vertical alignment design guidelines.

Whites Creek and Thomas Creek are tributaries of Steamboat Creek,
which enter the Steamboat Creek in the southern portion of the Truckee
Meadows (Plate 2). Under current conditions, these streams are
largely conveyed as sheet flow from U.S. Highway 385 across the
pamonte and Double Diamond Ranches. However, when these ranches are
developed, the flow will be conveyed down artificial channels to a
channel along the west side of the Tahoe-Pyramid Link. For the pur-
pose of this study it was assumed that future developments will not be
allowed to raise the water surface elevation of the 100-year flood
from its current level. To estimate the flood elevation of the sheet
flow'éreas, discharges were taken from the Corps of Engineers 1980
report , “Truckee River, Califernia and Nevada Hydrology" and flood
plain widths were adopted from their 1972 report, "Flood Plain
Information Steamboat and Pleasant Valley."

Whites Creek's estimated 100-year flow is 3900 cfs. From studies dane
for Whites Creek Estates, it was estimated that 2900 cfs of the’
100-year flow would be conveyed down the northern channel of Whites
Creek ultimately to the Double Diamond Ranch and thence eastward along
Mays Lane to the proposed Tahoe-Pyramid Link, The remaining 1000 cfs
i5 anticipated to be routed through the Damonte Ranch,

Thomas Creek estimated 100-year flow is 2500 cfs, Thomas Creek's
confluence with the Steamboat Creek ts located just south of the
Huffaker Narrows,

Table 4 shows both the Whites Creek and Thomas Creek 100-year flows
and estimated corresponding depths.
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TABLE 4

P i —

WHITES CREEK AND THOMAS CREEK
100-YEAR FLOWS

Estimated
Drainage 100-Year Flood Depth of
Flow Plain Width Flow
Whites Creek 2900 cfs 800 ft. 0.7 ft,
Whites Creek 1000 cfs 00 ft. 0.4 ft,
Thomas Creek 2500 ¢fs 1000 ft. 0.5 ft.

For puposes of this study, Steamboat Creek can be divided into Z
reaches, The southern portion, from Geiger Grade {State Highway 341)
to about 1 mile north of the Huffaker Narrows, and a northern reach
from this point to its confluence with the Truckee River.

In the southern portion, the flood elevation is controlled by the
100-year flood on Steamboat freek, As the capacity of the channel is
inadequate for the 100-year event, much of the flow is conveyed as
sheet flow, principally east of the channe] {Plate 2}, To estimate
the elevatien of the sheet flow, the discharge was obtained from the
Corps of Engineers' current flood control study and typicai cross-
sections were taken from various reports. Table 5 shows the various
reaches of the southern portion of the Steamboat Creek and the
corresponding flows and estimated-depths. These depths were used to
establish the vertical alignment for this portion of the proposed
roadway.
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TABLE 5

STEAMBOAT CREEK FLOOD PLAIN DEPTH

Estimated
Reach Flow, cfs Depth of Flood
( *}  Plain Ft.
2500 Feet North 5450 2
of Geiger Grade (5700} '
8000 Feet North 5450 1
of Geiger Grade (5700}
4500 Feet South 5450 1
of Huffaker Narrows (5700)
Huf faker Narrows 5450 3
(5700}

* Flow with Corps of Engingers® flood control project.
Increase in flow will not significantly increase depth of
flow in flood plain.

For the northern portions of Steamboat Creek, the water surféce eleva-
tion is controlled by the 100-year flood on the Truckee River and its
resulting backwater effects, Flow rates and corresponding water sur-
face elevations for various events were developed by the Corps of
Engineers for their proposed flood control project, Tables & and 7
show the flow rates and corresponding water surface elevation for .
varigus Steamboat Creek flood events with and without the Corps of

Engineers' proposed flood control project.
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TABLE 6

STEAMBOAT CREEK FLOWS/ELEVATIONS
WITH CORPS OF ENGINEERS' PROJECT

Flow Rates {cfs)/Water Surface Elevations*

Location/ Steamboat Cloudburst General Rain
Event Concurrent with Steamboat Steamboat/
Truckee River Low Flow Low Flow
General Rain Storm Truckee River Truckee
Steambpat at Confluence
with Truckee River
256 Yr. 1850/438% 1570/4379.5 2250/4380.9
50 Yr. 3240/4390.8 2800/4381.9 4300/4383.7
100 Yr. 5500/4393.4 4550/4384 7500/4387.7
Steamboat Cownstream
of Confluence with
Boynton Stough
25 Yr. 1850/4389.6 1570/4387.9 22650/4388.9
50 Yr. 3240/4391.6 2800/4389.6 4300/4381.6
100 Yr. 5500/4393.9 4550/4391,9 7500/4394.4
Steamboat U/S of
Confluence with
Baynton Slough
25 Yr. 1310/4389,6 1480/4387.9 1700/4388.9 °
50 Yr, ?24403/4391.6 2550/4389.6 3250/4391.6
100 Yr. 4120/4393.9 4340/4392 5700/4394.4
Steamboat at
Huffaker Narrows
25 Yr, 1310/4412.5% 1480/4412. 9 1700/4413.7
50 yr. 2440/4414, 2 2550/4414.3 3250/4414.5
100 Yr, 4120/4414.8 4340/4414.9 5700/4415.4

* Corps of Engineers'

information is preliminary and subject to change,
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STEAMBOAT CREEK FLOWS/ELEVATIONS
WITHOUT CORPS OF ENGINEERS' PROJECT

e e e o

Flow Rates (cfs)/Water Surface Elevations*

ki i -

Locatton/

Event

Steamboat. at Conflue
with Truckee River
25 Yr,
50 Yr.
100 Yr.

Steamboat Downstream
of Confluence with
Boynton S1ough

25 Yr.

50 Yr,

100 Yr.

Steamboat Upstream
of Confluence with
Boynton 351ough
2% Yr.
50 Yr.
100 Yr.

Steamboat at
Huf faker Narrows
25 Yr,
50 yr.
100 ¥Yr.

Steamboat
Cancurrent with

Truckee River

General Rain Storm

nce

1850/4389
3240/4390
5500/4392

1850/438%8.6
3240/4391.1
5500/4393.6

1310/4389.6
2440/4391.1
4120/4393.6

1310/4412.5
2440/4414.2
4120/4414.9

Cloudburst
Steamboat

Low Flow

Truckee River

680/4376.9
1040/4377.9
1800/4380.1

680/4385.7
1040/4386.8
18006/4388. 2

175/4385.5

690/4386.9
1140/4388.2

475/4411.6
690/4412.0
1140/4412.4

General Rain
Steamboat/
Low Flow
Truckee

1200/4378.5
3450/4382.8
$6500/4387.3

1200/4387.2
3450/4390.3
6500/4393.8

700/4387.3
3150/4390.3
5450/4393.8

700/4412
3150/4414.5
5450/4415.4

* Corps of Engineers' information is preliminary and subject te change.
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Truckee River

The vertical alignment of the northern portion of the roadway align-
ment, T mile north of the Huffaker Narrows to the Truckee River, is
governed by the Truckee River flood pool.

The Truckee River was studied under existing conditions as well as
under conditions that would'prebéil after construction of the Corps®
flood control project. Preliminary data obtained from the Corps of
Engineers indicates a Truckee River 100-year flood pool e]evétion of
4392,4 near the confluence with Steamboat Creek prior to construction
of the Corps of Engineers' flood control project and an elevation of

43193,%5 after its construction. Tudor Engineers astimated a 100-year

flood elevation of 4390.8 in this area under existing conditions,

The Corps of Engineers provided various return period flows and
corresponding flood elevations as shown in Table 8 and 9.

TABLE 8

TRUCKEE RIVER
FLOWS AT VISTA

Event Flow Without Corps Flow With

Year  of Engineers' Project* Corps of Engineers' Project*
2b 10,500 cfs --
50 11,700 <fs _ -

100 19,900 cfs 19,350 cfs

* Corps of Engineers' 1983 data is preliminary and subject to
revision,

Flevations as shown in Table 9 with the U.S, Army Corps of Engineers’
project were used to develop the vertical alignment for the northern
portion of the Tahoe-Pyramid Link,
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- Location

Downstream end of Steamboat
Creek near Truckee River

Steamboat Creek at
— Kimiick

. Steamboat &reek, just
; downstream of "
Pembroke

In the middle of the
marsh about 1800 ft.
north of Mira Loma Ext.

Steamboat Creek at
Mira Loma Extension

Steamboat Creek about
1700 ft. south of
Mira Loma Extension

Steamboat Creek 0.5
— mile south of Mira
: Loma Extension

Steamboat Creek about
1000 feet north of
Huffaker Narrows

— Steambcat Creek about
: 3000 feet north of

Huffaker Narrows

Steamboat Creek through
Huffaker Narrows

N Steamboat Creek about

1500 feet south of

| — Huf faker Narrows on

Balla V¥ista Ranch

Steamboat Creek about
4500 feet south of
Huf faker Narrows

TABLE 9

Ret, Pd.,

100
25
100

25
50
100

.25
50
100

25
100

25
50
100

25
50
100

25
50
100

25
50
100
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TRUCKEE RIVER FLOOD POOL ELEVATIONS

Flood Elevation

With Corps Without Corps
of Engineers' of Engineers'
Project Project
4389.0 4389.0
4390, 9 4390.0
4393.4 4392.0
4389.72 4389.0
4391.0 4390,2
4383.5 4392.2
4389.3 4389, 3
4391.0 4390, 4
4393.6 4392.4
4389.6 4389.6
4391.56 4391.1
4393.7 4393.6
4389.6 4389.6
4391.6 4301.1
4393.7 4393.6
4389,6 4389.6
4391.6 4391.1
4393.7 4393.6
4392.8 4392.8
4393.0 4393.0
4393.7 4393.5
4396.0 4395.0
4396.2 4396.3
4396.4 4396.5
4399.2 4399,2
4399.5 4399.5
4369.8 43389.7
4411.9 4411.9
4412.7 4412,7
4413.5 4413.6
4416.2 4416.2
4416.7 §415.7
4417.5 4417.4
4423.5 4423, 5
4425.2 4425.72
4427.1 4427.1




~ Hidden valley The drainage from the Hidden Valley area, although minor compared to

- Drainage the 100-year flow rates of the Steamboat treek and Truckee River,

rﬂ( should be considered during the preliminary design phase(s) of the

’ subject project. The use of control gates and/or berms will be

. necessary to prevent flooding west of the Tahoe—Pyramid_Link from the

i Truckee River 100-year flood pool. Field investigations and review of

| existing studies indicate 4 main points of concentration for the

— Hidden Valley drainage area (see Plate #2). The 4 points of con-
centration are: '

| 1. MNorth end of Hidden Valley Highlands - an open ditch fiows toward

the Steamboat Creek. This ditch intercepts some mountain
o _ watersheds, It was desighed for a 10-year storm of 152 cfs, The
100-year flow is 263 cfs.

; 5, A 36 inch CMP with a wheeled gate is located on the northwest

— side of Hidden Valley. The estimated 100-year discharge rate is

3 155 ¢fs at this point.

- 3, Just south of point two is the main draiange for Hidden Valley.

: ( ) A 36 X 72" concrete arch pipe drains to the Steamboat Creek.

— The 100-year design flow is estimated to be 500 cfs,
4, An area including the golf course: plus some runoff from the moun-

- tains drains via overland flow to Steamboat Creek. The 1D00-year

* flow is extimated to be 250 cfs.

| PROPERTY LINES

— The alignment starts at the intersection of Mt. Rose Highway, U.35.

' Highway 395, andGieger Grade (State Highway 341) in Section 28,

- Township 18N, Range 20E, M.D.M. and proceeds in a northerly direction

: approximately 9.4 miles to its ending at the intersection of Greg
Street and Sparks Boulevard in Section 11, Township 19N, Range 20E,

] M.D.M. Ground surveys were performed to physically tie existing sec-

-
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tion corners te the roadway alignment centerline, This entire system
was calculated and put on the Nevada State Coordinate System, West
7one Reno Modified, the standard geographical location system used for
the Truckee Meadows area. Where corners were not found as a result of
this survey, SEA and other agency records were researched, the Nevada
State Plane Coordinates were retrieved, and calculated positions were
set. A list of coordinates for both section corners and along the
center line of the roadway, by station, are set forth in tables on the
attached drawings, Sheet No. 2.

The Scope of Work for this study authorized the determination of the
precise alignment of the roadway with regard to its position relative
to government-established section corners through the sections of land
affected. This was accomplished and is set forth on the previously
described drawings, Sheets 2 and 3.

The establishment of exact property lines was not within the scope of
work, Property lines were scaled onto the alignment drawings using
existing property ownership information. This existing information is
in the form of Assessor's Parcel Maps, published Record of Surveys,
Parcel Maps, or subdivisions. Since most of the parcels involved are
large land heldings, and in numerous jnstances their property lines
follow section lines, this approach resulted in a reasonably accurate
location of property lines. Consequently, the alignment and the asso-
ciated right-of-way can be located for planning purposes within any

particular property.

For specific right-of-way acquisition from a particular parcel
affected, a property line survey must be conducted and coordinated
with the Nevada State Coordinate System for an accurate Yocation of

the right-of-way.
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Alternate

NG.

1

PROJECT DESIGN

ALIGNMENT ALTERNATES

Various roadway alignments were developed and reviewed on a conceptual
basis for refining the gereral corridor of the Tahoe-Pyramid Link.
These alternatives {Plate 3) were developed based upon the general
design guidelines discussed in Section II - Design Guidelines of the

" report.

Alternate No. 1 employs the same alignment as that of the primary one
from Mt. Rose Highway in the south, northward to the Huffaker Narrows.
At the Huffaker Narrows the alignment traverses the western boundary
of the Bella Vista Ranch and hence is directed northward along the
eastern boundary of Donner Springs. From here it is oriented
northeast adjacent to the Boynton Slough to where it joins the primary
alignment in the vicinity of the confluence of the Boynton S1ough and
Steamboat Creek. Although this alignment would eliminate the need for
two structures, it is approximately one mile longer than the primary
alignment within the same reach, Construction costs are essentially
the same for Alternate No. 1 and the primary alignment, within the
same reach due to less fill required in Alternate No. 1. The primary
alignment within this reach is preferred to Alternate No, 1 for two

main reasons, These are:

1. The close proximity of Alternate No, 1's alignment to the
southeast quadrant of McCarran Boulevard, does not alleow it to
function as efficiently as the primary alignment in providing
adequate circulation in the area. In addition, it does not pro-
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1

Alternate
No, 2

vide adequate access to future development of the Bella Vista and
Jones Ranches.

2.  The additional mile in travel will cost the users of the roadway
a substantial amount of money as well as additional travel time.
Additional user costs for this additional mile of travel is esti-
mated to exceed $40 mitlion over the life of the roadway.

Alternate No. 2 employs basically those same portions of the primary
alignment as Alternate No. 1. However, Alternate No. 2 deviates from
the primary alignment at the Huffaker Narrows and hence traverses
eastward, then northwest along the eastern side of the Hidden Valley
hills and adjacent to the western boundary of the Hiﬂden Valley Golf
Course, Tt rejoins the primary-a]ignment in the general vicinity of
the confluence of the Boynton Slough and the Steamboat Creek. There
is very little difference in the cost of Alternate No. 2 with regard
to the same reach of the primary alignment. The primary alignment is
preferred over Alternate 2 for the following reasons:

l.  Alternate No. 2 would require that the extension of Mira Loma
Drive from approximately 1,400 feet east of McCarran Boulevard be
extended an additional 3600 feet along the western slope of the
hills adjacent to Hidden Valley, The Mira toma Drive extension
would terminate at an intersection with the Tahoe-Pyramid Link
just upstream of the confluence of the Boynton Slough and
Steamboat Creek., This additional length of roadway would cost

users approximately $1.8 million in user costs over the 1ife of
the roadway.

7. Alternate 2 increases the travel time on this stretch of the
roadway.

3. Alternate No. 2 does not serve the need of future development of
the Bella Vista and Jones Ranches.
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Alternate
No. 3

Miscellaneous
Alternates

Alternate No. 3 presents a variation in the southern portion of the
primary alignment from Mt. Rose Righway in the south, northward to the
Huffaker Narrows. This portion of the alignment would be routed
further eastward to the existing Mira Loma Road and follow the
existing Mira Loma Road alignment northward to the Huffaker Narrows
where it would join with the primary alignment, This alignment again
is approximately one mile longer in length than the primary alignment
within the same reach. Alternate 3 was eliminated from further con-
sideration for the following reasons:

1.  Although this alignment would not impact as many properties as
the primary alignment, it would increase travel time con-
siderably,

2. Additional user costs for the additional one mile of travel is
estimated to exceed $40 million over the 1ife of the roadway,

3. It does not serve the proposed developments of the Damonte,
Double Diamond, and Bella Vista Ranches south of the Huffaker
Narrows. If and when these ranches are developed, an additional
major arterial would be required in the same general location as
the primary alignment in order to adequately handle traffic
generated from these developments.

4, Construction costs are approximately $200,000 higher than the
same reach of the primary alignment.

Two smaller variations to the primary alignment were reviewed‘concep—
tually. These two sub-alternates, one in the southern portion of the
alignment and one in the northern portion of the alignment, are shown
in Plate 3. Although Sub-alternate No. 2 would provide a more direct
route from Mt, Rose Highway, it is not recommended since the proposed
primary alignment better serves the area with regard to future deve-
lopment., The northern suyb-alternate was also not adopted since it
would place the proposed alignment of the Tahce-Pyramid Link in the
middle of the Steambovat Creek floodway. This would require additional
drainage structures as well as splitting the floodway which would then
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Horizontal

Vertical

) of the subject project.

flow down both sides of the roadway. As a result, it would have
greater impacts associated with raising flood levels than would the
primary alignment,

PRIMARY ALIGNMENT

The primary alignment which evolved out of the alternative alignments
is shown in Plate 3, and in detail on Sheets 2 and 3 of the attached
drawings.

The adoption of the primary alignment will require the Steamboat Cfeek
to be realigned in two specific areas. From the Huffaker Narrows
northward to the wetlands, approximatéiy 5,000 feet south of Pembroke
Drive, the Steamboat will be realigned adjacent to the western right-
of-way of the Tahoe-Pyramid Link. Additional channel construction
will be required in various reaches north of the existing confluence
of the Boynton Slough and Steamboat Creek to Kimlick Lane. These

realigrned sections will also be adjacent to the western right-of-way

One other possible realignment of the Steamboat Creek would be from
Kimlick Lane northward to the Truckee River. Within this reach, the
Steamboat Creek would be realigned along the western right-of-way of
the subject project. A thorough hydraulic analysis should be con-
ducted during the preliminary design phase to see if this realignment
is feasible.

The vertical alignment of the proposed roadway can be divided up into
two reaches. The southern reach from Mt, Rose Highway to the Huffaker
Narrows is governed by the flood plain of the Steamboat Creek., The
roadway in this area is generally elevated at centerline approximately
two to three feet above existing ground. From the Huffaker Narrows
northward to the terminus of the project, the vertical alignment of

the roadway is governed by the flood pool of the Truckee River. Fills
in this area vary from 5 to 10 faet in height at centerline in order
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Intersections

to allow the bottom of the structural section to be above the flood
pool.

Tight major intersections are anticipated along the proposed alignment
of the Tahoe-Pyramid Link. These intersections are generally spaced
approximately 1 mile apart. It is recommended that any further
intersections which allow cross traffic movement be spaced no closer
than 1/2 mile apart. Additional intersections allowing right-in/
right-out movements only could be spaced as close as 1/4 mile,

Major intersections anticipated along the proposed alignment are shown
in Plate 1 and include:

1. Mt. Rose Highway--This intersection is at the beginning of the
project on the southern end of the alignment. Tahoe-Pyramid Link
is proposed to intersect U.S. Highway 395 at approximately a 75°
skew,

?. Geiger Grade--Geiger Grade will be realigned to provide a "T“
intersection with the Tahoe~Pyramid Link. The proposed intersec-
tion is Tocated at approximately Station 27+ and will have a 90°
skew,

3.  Zolezzi Lane--Zolegzzi Lane will be extended from its present
location east of U.S. Highway 395 to a proposed intersection with
the Tahoe-Pyramid Lind at Station 107+,

4, Mays Lane--Mays Lane is proposed to be extended from its present
Tocation east of U.S. Highway 395 to an intersection with the
Tahoe-Pyramid Link at Station 1184+,

5. Rio Poco Road-Mira Loma Road--Ric Poco Road would be extended
from its present location east of McCarran Boulevard to the
Huffaker Narrows., 1In addition to the extension of Rig¢ Poco Road,
Mira Loma Road would tie in to the Tahoe-Pyramid Link at the same
ltocation, This in turn would provide a four-way intersection at
Station approximately 270+, The existing Mira Loma haul road
would “T" into Rio Poco Road west of this intersection.
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Full
Construction

6. Mira Loma Drive Extension--Mira Loma Drive would be extended from

its present location east of McCarran Boulevard to provide a “T"
intersection with the Tahoe-Pyramid Link. This intersection is
proposed to have a 90° skew and would be located at Stationm
362+,

7. Pembroke Drive--A major intersection woulid be provided where the
Tahoe-Pyramid Link intersects existing Pembreke Drive, This

intersection would have a skew of approximately 50°.

8. Greg Street--The Tahoe-Pyramid Link will terminate at the inter-
section of Greg Street and the extension of Sparks Boulevard
southward.

An additicnal intersection between the Mt. Rose Highway and the pro-
posed realigned Geiger Grade intersection would develop if the
Steamboat Station project, south of Geiger Grade, is constructed.
This project has a proposed major access point approximately 650 feet
east of U.S. Highway 39%.

Access to Kimlick Lane will be via a "T" intersection with the
Tahoe-Pyramid Link, The present alignment of Kimlick Lane will ter-
minate west of the Boynton Slough,

“Full construction" would be the construction of the entire alignment
to full cross section improvements from Mt. Rose Highway and U.S. 395
to the Greg Street and Sparks Boulevard intersection, )

Due to demand or economic considerations jt may be necessary to
construct the alignment in portions or phases. The demand may be
generated by the general need to improve traffic¢ circulation in a more
localized area of the alignment. The development of one of the large
parcels may also require phasing construction. A review of these
alternatives suggest possible sequences of construction which follow,
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Construction
Sequence *A"

Construction
Sequence “B"

Recent development requests on the Damonte and Double Diamond Ranches
in the south portion of the alignment may dictate construction of the
Tahoe-Pyramid Link in this area. This construction sequence could
start with Phase I--the construction of the Tahoe-Pyramid Link from
the extension of Zolezzi lLane (Station 107+) to the intersection

with Rio Poco Road (Station 270+). This would include the construc-
tion of Rio Poco from the intersection of Tahoe-Pyramid Link to the
existing Rio Poco east of McCarran Boulevard as well as the construc-
tion of Zolezzi Lane to U.S, 395,

Phase 11 would consist of the coastruction of the Tahoe-Pyramid Link
from the Rio Poco intersection {Station 270+) to the intersection of
Greg Street and Sparks Boulevard (Station 505+).

Phase 111 would construct the alignment from the intersection of
Zolezzi Lane to the intersection of Mt. Rose Highway and U.S. 395.

Construction Sequence “"A" is shown in Plate 4,

On the north end of the alignment the City of Sparks is completing the
final design of the interstate 1-80/Sparks Boulevard interchange.
They are presently seeking the federal funding necessary to begin
construction, Traffic congestion at the Interstate 80/McCarran
Boulevard intersection creates an immediate need for this particular
interchange. The construction of Sparks Boulevard south te service
the Hidden Valley area would be appropriate for partial construction.
This alternative would consist of the construction of the alignment
from the intersection of Greg Street and Sparks Boulevard to the
intersection with the extension of Mira Loma Drive (Station 352+).
The construction of Mira Loma Drive from Tahoe-Pyramid Link to the
existing Mira Loma Drive east of McCarran,

The second phase of this construction would be from Mira Loma Drive
(Station 352+) to Zolezzi tane (Station 107+).
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The final portion of this construction seguence would be construction

from Zolezzi Lane (Station 107+) to the intersection of Mt. Rose
Highway and U.S. 395.

Construction Sequence "B" 4is shown in Plate 5.

Each of the above construction sequences would provide traffic relief
to existing routes (e.g., Mclarran Boulevard or V.S, 395 south of the
intersection of McCarran Boulevard and Zolezzi Lane intersection on
U.$. 395).

It may be desirable to construct partial cross section improvements
for any portion of the sequences outlined above. For purposes of
definition, full cross section improvements and partial cross section
improvements are defined as follows:

a. Full cross section improvements: Construction of the
Tahoe-Pyramid Link would include 6-Tane roadway with emergency
lanes, raised medians, and curb and gutter from the Mt. Rose
Highway to approximately I mile north of the Huffaker Narrows.
North of this point full improvements would not include curb and

gutter. Mira Loma Drive, Rio Poco Road, and Zolezzi Lane would
be constructed to City of Reno standards for an eighty foot
right-of-way.

b. Partial cross saection improvements: Construction of the
Tahoe-Pyramid Link would include a 4-lane roadway with a graded

median and gravel shoulders, Mira Loma Drive, Rio Poco, and
Zolezzi Lane would be constructed to 4 paved lanes with gravel
shoulders.

39




-------Ih-




L 4,
1
[ [}
i
u
]
| (S
1 ¥ E i b
w ¢ _
r i i | ]
= i i
' ™ % - ] - Ly
" v ¥ i "
B
&
i o -
=
- 5 i F r
_ - i o | 1 - i
¢ 'l i & '
L] L | it
- P '
. ¥ " S -
Y a
4 L .
a, ’ i 'l ; . . o
= - ik L
- T -
! ||l_ i i - _
= | i -
. , | G -
1 F " | - 1
_ ‘- ; 3 .l & i 1
| : j i
- i &l -
[ . il L] '
B - & o i B
¥ F i
= = i [ - % WL
] I i - i 8 i & s
- - i e T . - ¥ -
i B i % L ] [




-

TRAFFIC

Traffic projections used to determine roadway pavement structural sec-
tions and intersection geometrics were developed based upon data
obtained from the following sources:

a. Regional Transportation Commission of Washoe County, Traffic
Computer Model

b.  MNevada Department of Transportation, Annual Traffic Report, 1981;
and

c. “Circulation Study Southeast Truckee Meadows," December 1980,
Atan Voorhees and Associates.

The Regional Transportation Commission Traffic Computer Model provided
the primary source of information with regard to projected average
daily traffic (ADT) and projected intersection turning movements, The
highway network utilized in the computer model included the existing
roadway system plus the buildout of the adopted Regional Street and
Highway Plan. This included the completion of U,S. 399 south of Mt.
Rose Highway. ADT's and projected intersection turning movements
represent the year 2002 traffic volumes, Growth is addressed in the
computer model by the inputing of the adopted master plans of the City
af Sparks and the City of Reno Planning Commission, Growth in the
county areas was estimated by the Regional Administrative Planning
Agency (RAPA) taking into account approved projects and existing
zoning. The computer model was further adjusted to match the year
2002 projected population of 3%2,000.

ADT volumes varied from 26,000 in the vicinity of the Mt. Rose

Highway--South Virginia Street intersection to 38,000 in the northern
end of the alignment, Table 10 shows the ADT's for the various
tengths of the proposed roadway.
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TABLE 10

LINK VOLUMES

Link

South Virginia Street to Geiger Grade
From Geiger Grade to Zoltezzi Lane

Zolezzi Lane to Mays Lane

ADT
(Tota) Both Directions)

28,803
Varies from 26,141 to 33,275
Varies from 29,745 to 33,275

Mays Lane to Mira Loma Rd.--Ric Poco Rd., Varies from 29,745 to 36,347
Mira Loma Rd.--Rio Poco Rd. to Mira Loma

Drive Extension

Mira Loma Or. Extension to Pembroke

Pembroke Dr. to Intersection Greg St,

Varies from 36,347 to 38,366
Varies from 36,776 to 38,396
Varies from 36,776 to 37,182

Because urban traffic problems are primarily a function of traffic

flows and roadway cenditions at intersections, the following major
intersections were selected for analysis:

R

South Virginia Street and Mt. Rose Highway

Geiger Grade

Zolezzi Lane

Mays Lane

Mira Loma Road--Rio Poco Read
Mira Loma brive Extension

Pembroke Drive

Projected intersection turning movemants for the subject intersections
were developed based upon data from the Regional Transportation
Comission's traffic computer model.

The traffic computer mode] bases

its traffic assignments on the Washoe County Area Transportation Study
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{WCATS) traffic dnalysis zones, These projected turning movements
were adjusted to account for zones which straddle both sides of the
Tahoe-Pyramid Link but which the computer only loads on one side,
Adjustments were based upon data developed in the Voorhees study for
the Truckee Meadows as well as roadway networks laid out in approved
master plans for the area. Plates 6 through 9 shows the projected
year 2002 intersection turning movements for the subject intersection.

These intersections in turn were analyzed with regard to level of ser-
vice for the year 2002 traffic, The analysis 1s based upon the
Critical Movement Analysis for Planning from the Transportation
Research Boards' “Transportation Research Circular 212," "Level of
Service" (L.0.5.} is a measure used to quantitatively evatuate the
quality of traffic flow through an intersection. The descriptions of
level of service operation conditions for a signalized intersection
are shown in Table 11.
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TABLE 11

LEVEL OF SERVICE DEFINITIONS: SIGNALIZED INTERSECTIONS

Level of Service

A,B

. Definitions

Uncongested Operations, all queues clear in a single
cycle

Light congestions, occassional backups on critical
approaches

Significant, congesticn on critical approaches but
intersection functional., Cars required to wait
through more than one ¢ycle during short peaks, No
lTong standing queyes formed,

Severe congestion with some long standing queues on
critical approaches. Blockage of intersection may
occur if traffic signal does not provide for pro-
tected turning movements. Traffic queuss may block
nearby intersection upstream of critical approaches.

Total breakdown stop and go operation.

Table 12 shows level of service anticipated at each of the intersec-

tions analyzed.
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TABLE 12

INTERSECTION LEVEL OF SERVICE

Intersection

South Virginia Street-
Mt. Rose Highway

Geiger Grade {SR341)
Zolezzi Lane
Mays Lane

Mira Loma Road—
Rio Poco Road

Mira Loma Drive Extension

Pembroke Drive

Projected 2002 year traffic volumes dicated the need for a 6-lane

Level of Service

B/C

A/B

roadway, 3 lanes in each direction, for the Tahoe-Pyramid Link.

Additional lanes such as left turn and free right turn lanes are
required at the subject at grade intersections. Table 13 shows the

number and type of lanes required on each approach to these

intersections.

§0

.
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Intersection

S. Virginia/
Mt. Rose Hwy.

Geiger Grade

lolezzi

Mays

Mira Loma Rd.-

Rio Poco Rd.

Mira Loma Or.

Extension

Pembroke

* i, -~ Left
Thru -~ Through
Rt. -- Right

TABLE 13

INTERSECTION LANE CONFIGURATION

Fast
Boqu

2 Lt.* turn
2-Thru*
1-Free Rt.*

2-Lt. Turn
2-Thru

l-Free Rt.

2-1t. Turn
2-Thru
1-Free Rt.

1-1t, Turn
2-Thru
1-Free Rt.

Z2=Lt. Turns

1-Free Rt.

1-Lt. Turn
1-Thru
1-Free Rt,

West

Bound

1-Lt. Turn
2-Thru
1-Free Rt.

1-1t, Turn

1-Free Rt.

1-Lt. Turn
2-Thru
1-Free Rt.

1-Lt. Turn
2=Thru
1-Free Rt.

1-Lt. Turn
2-Thru

1-Free Rt, '

1-Lt. Turn
1-Thru
1-Free Rt.

51

Direction of Travel/#Lanes

South

Bound

2-tt, Turns
2-Thru

1-Free Rt.-

l"Lt - TUT‘H
3-Thru

2-Lt. Turn
3-Thru
1-Free RL.

2-Lt. Turn
3-Thru
1-Free Rt,

1-1t. Turn
3-Thry
1-Free Rt.

3-Thru
1-Free Rt.

1-Lt. Turn
3-Thruy
1-Free Rt.

North
Bound

I'Lto TUI"ﬂ

2=Thru
1-Free Rt.

3-Thru
1-Free Rt,

2-Lt. Turn
3-Thru
1-Free Rt.

Z-tt. Turn
3-Thru
1-Free Rt.

1-Lt. Turn
3-Thru ~
1-Free Rt,

2-Lt. Turn
3-Thru

2-tt. Turn
3-Thru
1-Free Rt,
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Design R -
values

Design ADT's

Conceptual intersection layouts showing lane configurations for each
of the subject intersections are shown on Sheets 13 and 14 aof the
attached drawings. These intersections represent a conceptual design
based upon available traffic data. Each intersaction should be
thoroughly evaluated in the preliminary design phase with regard to
any new master plans and road networks which may have a significant
effect on the turning movements at the intersection. It is recom-
mended that full intersection improvement be constructed with any par-
tial roadway improvements.

PAVING STRUCTURAL SECTIONS

Subgrade strengths of the native soils and unclassified fill as deter-
mined by R value testing, average daily traffic (ADT) volumes, and
truck weights and classifications were utilized in the development of
pavement structural sections for the Tahoe-Pyramid Link,

Design R values were developed in the soils section of this report.
The proposed roadway alignment is divided into two distinct sections
with regard to design R values. From Mt., Rose {Station 10+00) north-
ward to approximately 1 mile north of the Huffaker Narrows {Station
330¢) a design R value of 12 was used, From 1 mite north of the
Huffaker Narrows to the terminus of the project at the intersection of
the Tahoe-Pyramid Link and Greg Street {Station 504+83i) a design R
value of 45 was utilized.

Average daily traffic (ADT) volumes developed in the traffic section
of this report varied from 26,141 to 38,396 vehiclies per day for the
horizon year 2002, The ADT volumes were smallast at the southern end
of the alignment, Mt. Rose Highway, and increased to the maximum ADT's
at the Greg Street intersection. The proposed alignment was broken up
into three reaches with regard to deveioping design ADT's. These
limits are as follows:
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1. From Mt. Rose Highway (Station 10+00} to the extension of Mays
Lane (Station 119+) the ADT varied from 26,141 to 33,319 vehicles
per day. For design purposes an ADT of 33,500 for the year 2002
was utilized for this reach.

2. From Mays Lane (Station 119+) to the intersection of the Mira
Loma haul road at the Huffaker Narrows (Station 270+) the ADT
varied from 33,319 to 36,347 vehicles per day. An ADT of 36,500
vehizles per day in the year 2002 was utilized for design pur-
poses,

3. From the intersection of the Mira Loma Haul Road at the Huffaker
Narrows (Station 270+) to the terminus of the project at Greg
Street (Station 504+88+) the ADT varied from 35,105 to 38,396
vehicles per day. An ADT of 38,500 for the year 2002 was used
for design purposes.

A design period of 20 years was selected for developing the pavement
structural sections for the subject roadway. A design period from
1985 to the year 2005 was assumed for the purpose of this analysis, A
growth rate of 6 percent was assumed to adjust the 2002 ADT volumes to
reflect 1985 first year ADT volumes as well as 1995 mean ADT volumes,
Table 14 shows the 2002 year ADT's as well as 1985 first year traffic
volumes, and 1995 mean year traffic volumes. This data was utilized
in the design of the structural sections.

TABLE 14 .
DESIGN ADT'S

ADT, Year 2002 ADT, Year 1985 ADT, Year 1995

33,500 11,73% 21,020
36,500 12,786 22,300
38,500 13,487 24,155
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Truck weight, classifications, and volumes were obtained from the
Nevada Department of Transportation Planning Section, Trucks are pro-
jected to comprise approximately 10 percent of the average daily traf-
fic volumes, Single and tandem axle load data, as well as equivalence
factors, and average daily truck traffic (ADTT) percentages for
flexible pavement desiagn, are shown in Table 15.

TABLE 15

——

TRUCK WEIGHT AND CLASSIFICATIONS

Axle Load Equivalence Factor % ADTT
0-8K 006" 38.00
8-16K .20 40.39

16~ 20K 1.0 10.71
20-24K 2.2 0. q‘?

Tandem Axies

Axle Load Equivalence Factor % ADTT

0-8K 0 0

8-16K .02 2.73
16-20K .09 1.05
20-24K .21 1. 20
24-30K 50 1.51
30-34K .87 2.35
34-38K 1.38 1.41
38-44K 2.30 .18
Passenger Car . 0002 --

NOTE: Average number of axles par vehicle equals 3.154.
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Paving
Structural
Sections

Al ternate street paving structural sections were then prepared uti-
lizing this traffic and soils data. Two methodologies were used to
develop the alternate structural sections. They are:

1. The Asphalt Institute Manual Series Number 1 {MS-1}, September

1981, “Thickness Design--Asphalt Pavements for Highways and
Streets ™

24 State of Nevada Department of Transportation, Road Design
Division, "Design Manual.”

In developing structural sections the Asphalt Institute methodology
utilizes total 18 kip equivalent axle loads {EAL) over the design life
of the pavement in conjuction with a resilient modulous which can be
approximated from R value test results. The total EAL is further
reduced to a design EAL based upon the number of trucks in the design
Tane. For a 6-lane road the number of trucks in the design lame can
vary from 26 to 48 percent, and in a 4-lane roadway the number of
trucks vary from 35 to 48 percent. For the purpose of this analysis
40 percent of the trucks are assumed to travel in the desigr lane,
Table 16 shows the 2002 year ADT, total EAL, and the design EAL.

TABLE 16
DESIGN EAL
Year 2002 ADT Total 18 Kip EAL Design 18 Kip EAL
33,500 12,727,279, 5.1 x 106
36,500 13,867,034 5.6 x 106
38,500 14,626,877 5,9 x 106

An R value of 12 corresponds to a resiliant modulous of approximately
7.8 % 103 whereas an R value of 45 is approximately equal to a resi-
1iant modulous of 2,6 x 104, Utilizing the charts developed in the
Asphalt Insitute's Design Manual, alternate structural sections and
corresponding unit costs were developed and are shown Table 17.
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TABLE 17

PAVING STRUCTURAL SECTIONS
ASPHALT INSTITUTE METHOD

Struetural Section/ LimlIts /R Value
Unlt Cost Sta, T0+00 Sta, 270+00 Sfa, 330400
to 270400 to 330+00 ta 504+8B+

_ R Vajua = 12 R Value = 12 R Yalue = 45
Full Depth Asphaltic
Concrata

Opan Grade 3/4m 3/4n 3/4n

AC Plantmix 12,61 13n ton

Unit Cost $18,15/=y $18,75/8y $14,75/sy
Asphajtic Concrete on
Untroated Agg, Base

Open Grado 3/41 LYE 3/4n

AC Plantmix 1w f1,5n 8_5u

Untreated Agg. Base 100 tgm "

Untr Cost $19.35/sy $20.00/sy 514,75/sy
Asphaltlc Concreta on
Cement Treated Base {CTB)
_ Open Grada I/4n 3/4n 3/a0

AC Plantmix g G 5N

cTa Tom AL at

Unlt Cost $15.10/sy $15,7%/sy $12,70/5y

NDOT design procedure develops structural sections based upon 18 kip

equivalent daily single axle toads (EWL) of the mean year truck. traf-
The total 18 kip equivalent single axle lsad s reduced to a
design EWL based upon percentage of the EW: in one direction of tra-

fic,

vel.
tion,

For this analysis 50 percent was assumed to occur in one direc-
Table 18 shows 2002 year ADT, mean year average daily truck
traffic, total 18 kip equivalent daily single axle loads and the
design 18 kip equivalent daily single axle load.
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DESIGN EWL

Year 2002 ADT Mean Year ADTT Total 18 Kip EWL Design EWL

33,500 2,102 1,703 852
36,500 2,290 1,855 928
38,500 2,416 1,957 979

- Utilizing the design EWL in conjunction with the design R values

alternate strucural sections were developed utilizing the charts in
the NDOT design manual., Table 19 shows the alternate structural sec-
tions with corresponding unit costs,
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TABLE 19

PAVING STRUCTURAL SECTIONS
NDOT METHOD

Structuwal Sectlon/ Limlts/R Valug
Unlt Cost S5ta. Y0400 Sta. 330+00
to 330400 to 504488+
R Yalue = 12 R Value = 45
Full Bepth Asphaltic
Concreata
Open Grade 3/4n 3/4n
AC Plantmix T T2n
Unit Cost $24,25/sy $17.45/sy

Asphaltlc Concrete on
Untreated Agg, Base

Open Grade 3740 3/74v

AC Plantmlx 1om gn
tintreated Agq. Base 244 130

Unit Cost $22,75/sy $16.35/sy

Asphaltle Concreta on
Cament Treaxted Base {(CTB)

Open Grade 3/4m 3fAn

AC Plantmlx pr an

Ccr8 l' an 1 on

Unit Cost $20.75/sy $15,10/sy

[

Structural sections developed under the NDOT procedure will be

required wherever the proposed roadway alignment ties into a state
highway. Structural sections developed underneath the Asphalt
Institute methodology for asphaltic concrete paving on a CTB course is

recommended for the remainder of the alignment for two reasons:

1,

2.

These sections are the most cost effective; and

CTB generally requires approximately five days to cure prior to
paving operations or allowing traffic access. The construction
of the Tahoe-Pyramid Link is in a rural area with 1ittle or no

¢ross traffic to maintain., Therefore, this condition is ideal

for the construction of the CTB alternates.
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DRAINAGE STRUCTURES

The proposed roadway will require a number of major drainage struc-
tures where the alignment crosses the major drainage channels of the
Steamboat Creek, Whites and Thomas Creek, the Boynton Slough, and the
Truckee River, The proposed bridge crossings of the Steamboat Creek
and Truckee River in the northern portion of the alignment, as well as
the other major structures, were conceptually designed for the flows
developed in Section II of the study. The proposed structure loca-
tions and corresponding flows are shown in Plate 10.

All structures for drainage courses crossing the Tahoe-Pyramid Link
were conceptually designed to accommodate the 100-year flows assuming
the Corps of Engineers Flood Control Project will be constructed.

The proposed major drainage structures between Mt. Rose Highway and
U.S. Highway 395 in the socuth, northward to the Huffaker Narrows
(Station 270+) were conceptually designed to minimize backwater
effects from the reinforced concrete box {RCB) culverts, Head loses
through the structures which affect the backwater profile can be miti-
gated by proper channel transitions and through the use of berms at
the entrance and outlet of the structures,

At the Huffaker Narrows, the entire flow has to be conveyed through
the culverts, This resulted in an increased water surface elevation
upstream, It was found that widening the transitions upstream and
downstream of the crossing had Tittle effect on this elevation. The
best way to mitigate this problem is to Tower the flowline elevation
through the Huffaker Narrows by approximately 1.3 feet.

Table 20 summarizes the conceptual structure sizes on the
Tahoe-Pyramid Link alignment as well as anticipated channel tran-
sitions,
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TABLE 20

STRUCTURE STZES AND CHANNEL TRANSITIONS

Location Drainage 100-year

Channel Transitions

Structure Upstream of

Downstream of

Station Course Flow cfs 5ize Structure Ft, Structure Ft.
17+ Steamboat 5700 g-barrel 350" - 350!
10" X 12* RCB
113+ Steamboat 5700 6-barrel 500" 350"
10" X 12' RCB
248+ Whites Creek
Thomas Creek 5400 6-barrel 500" 350"
10" ¥ 12' RCB
270+ . Steamboat 6-barrel 500" 500"
Creak 5700 10" X 12' RCR

Drainage structures on the remainder of the alignment, excluding the
bridge crossings, were evaluated for backwater effects using the com-
puter program "HEC-2." In addition, the effects of the propased
Tahoe-Pyramid Link Road on Steamboat Creek and Truckee River flood

pool elevations were also evaluated using the same computer program.

The alignment will force relocation of the channel along much of the

route north of the Huffaker Narrows which will a1so_somewhat reduce

the effective flood conveyance area.

The realigned Steamboat Creek channel is not designed to convey the

100~year flow. The channel is designed to mitigate the impact of the
roadway on the natural floodway and thereby maintain existing flood

elevations,
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The controlling water surface from the downstream confluence of the
Steamboat Creek and Truckee River to Station 291+ is the pool created
by the 100-year Truckee River flood and the simultaneous flood on
Steamboat (reek. Upstream of this point, the controlling elevation is
created by the 100-year Steamboat Creek flood. The discharges are
shown in Tables 21 and 22.

TABLE 21
DESIGN FLOOD DISCHARGES: 100-YEAR TRUCKEE RIVER FLOQD
Event fReach Discharge, cfs

100-year Truckee River flood 19,350

Steamboat Creek flood simultaneous
with Truckee River 100-year fiood

a, Downstream of Boynton Slough 5,500
b, Upstream of Boynton Stough 4,120
TABLE 22

BESIGN FLOOD DISCHARGES: 100-YEAR STEAMBOAT CREEK FLOOD
Event fReach Discharge, cfs
100-year Steamboat Creek flood
a, Downstream of Boynton S5lough 7,B00

b. Upstream of Boynton Slough 5,700

[n addition to relocating the channel, road crossings had to be con-
sidered at the points where Steamboat Creek intersects Pembroke Drive,
and the future Mira Loma Drive extension.
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The Pembroke crossing consists af an 5-barrel 10' X 12' RCB. The RCB
is designed to convey approximately the SO-year Steamboat Creek flood.
During the 100-year event flood water will flow around and over
Pembroke Orive to the west of Tahoe Pyramid Link., This overbank flow
will occur in the natural floodway. Table 23 Tists the structures
used for the Pembroke Drive and Mira Loma Drive crossings.

In

1.

3.

5.

TABLE 23

ROAD CROSSINGS ON STEAMBOAT CREEK

Road Type of Structure
Pembroke 5-10 X 12 RCB
Mira Loma Extension 6-10 X 12 RCB

summary, the assumptions and results of this evaluation are:

The existing flowline elevations were maintained.

Channels and crossings were designed to maintain the controlling
water surface elevation. ‘

A 65-foot flat bottom channel was used for the realigned portion
of the Steamboat Creek downstream of its confluence with the
Boynton Slough, A 40-foot flat bottom channel was used for the
realigned Steamboat Creek upstream of the Boynton Slough
confluence,

The flowline elevation of Steamboat Creek through the Huffaker

- Narrows will have to be lowered to avoid raising the upstream

water surface elevation.

Culverts were sized to be able to convey the 100-year Steamboat
Creek flow with the exception of the crossing at Pembroke Drive,
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Truckee River- The two proposed bridge crossings are located on the northern portion

Steamboat
Creek Bridge

of the proposed alignment between Kimlick Lane and the terminus of the
project at Greg Street and Sparks Boulevard as shown in Plate 10.

The affects of the Steamboat Creek and Truckee River structures is
influenced by the presence or absence of the proposed Corps of
Engineers' flood control measures. With the Corps of Engineers' pro-
ject, the 100-year water surface elevation is 4393.5. The Corps of
Engineers assumes that the effective flow area with regard to the
Truckee River extends approximately 1,000 feet south of the Truckee
River and that the area beyond this point is merely a pending area.
To evaluate the effects of the Truckee River bridge, "HEC-2" computer
program cross section data was obtained from the Corps of Engineers
and various bridge lTength alternatives were evaluated hydraulically
for the proposed crossing.

Several bridge span alternates were developed and analyzed. They
in¢lude:

A. A 1000-foot viaduct crossing of the Truckee River and a 300-foct
crossing of the Steamboat Creek;

B, A s00-foot viaduct crossing of the Truckee River and 300-foot
crossing of the Steamboat Creek; and

C. A 300-foot bridge crossing of both the Truckee River and
Steamboat Creek.

As would be expected, a 1000-foot viaduct for the Truckee River
crossing had little effect on water surface elevations, while a
500-foot viaduct raised the water surface elevation about 0.5 foot
over existing conditions for the 100-year flow. Both Alternates A and
B are designed to convey the entire 100-year flow of 19,350 cfs
through the Truckee River bridge crossing, The 300-foot crossing of
both the Truckee River and Steamboat Creek (Alternate C.) would also
raise the water surface elevations approximately 0.5 foot over
existing conditions. Alternate "C" would require a portion of the
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Substructure
Evaluation

Superstructure
Types

Truckee River flow to divert to the Steamboat Creek structure once the
Truckee River had crested its banks. This condition would require
considerable open space between the Steamboat Creek and Truckee River
to accommodate the Truckee River 100-year flood flows; this would eli-
minate potential development between the two water courses. The
Steamboat Creek bridge crossing is sized to convey the 100-year
Steamboat Creek flow of 7500 cfs, An RCB structure was examined in
the economic evaluation of this crossing,

Preliminary subsurface investigation of the channels and fiood plain
crossing sites indicated poor support conditions at both crossings.,
All pier and abutment Tocations will, therefore, require friction pile
supports to depths probably in excess of 50 feet below ground tine.
This would require superstructure spans in the 90 foot to 100 foot
range to economically balance the expensive support system for each

of the three alternatives considered.

Alternatives A, B, C were conceptually designed and economically eva-
luated for three structural systems:

. Prestressed concrete box girders;
2.  Structural steel box sections; and
3. Reinforced concrete box girders.

Al1l three were considered continuous over three or more supporits by
use of a deck continuous over these supports. \

Proposed spans for the three structural systems varied from 92 feet to
97 feet, and structural depths ranged from 4 feet-3 inches to & feet-2
inches, These depths included the girder depths plus a reinforced
concrete slab and an asphalt wearing surface, Sheet 16 of the
attached drawings show cross sections of the structure types and their
corresponding depths.
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Table 24 shows the types, spans depths, and estimated costs for the

proposed alternates,

An additional alternate was considered and evaluated.

This alternate

would combine the cast-in-place concrete spans in the flood plain

areas with either precast or steel spans over the live channels,

TABLE 24

TRUCKEE RIVER BRIDGE AND STEAMBOAT CREEK

Alternative/Type Span ~~Structure Depth  Total Cost
“A" 1000' Viaduct 11-97' spans
I. Prestress 4t _q" $4,704,000
2. Structural Steel 4'.3" 4,855,000
3. Cast-in-Place 5" 3,540,000
"B" 500" Viaduct 6-94"' spans
1. Prestress 4t g $2,859,000
2. Structural Stee] 43" 3,049,000
3. Cast-in-Place 5°-2" 2,152,000
“A* 1000" Viaduct
1. Cast-in-Place & 8-07' spans & 5.2t

Prestress 3-94' spans 4t _4" $4,500,000
2, Cast-in-Place & 8-97' spans 512"

Structural Steel 3-94' spans 4*.3" 4,616,000
“C" 300" Bridge 97' spans
1. Prestress ' 4t -4" $1,947,000
2. Structural Steel 4t.3% 2,093,000
3. Cast-in-Place 52" 1,465,000
Steamboat Creek

Crossing: RCB 10-Barrel $ 750,000

14' X 14' RCB
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In order to evaluate the advantages and/or disadvantages of selecting
Alternate A, 1000-foot viaduct, versus Alternate B, a 500-foot
viaduct, other factors had to be considered. Preliminary damage esti-
mates for the various flood events of the Truckee River were obtained
from the U.S. Army Corps of Engineers. The two areas most affected by
raising the back water at the location of the Truckee River bridge
crossing were:

1. The area which is located primarily within the City of Sparks and
extends from McCarran Boulevard to the entrance of the canyon
near Vista. This reach Ties north of the Truckee River and south
of 1-80; and

2. That area which is located south of and adjacent to the Truckee
River, bordered on the west by McCarran Boulevard, on the east by
the virg1hia Foothills and on the south by Pembroke Drive and
Hidden Valley Estates,

Damages associated with the 25.year, &0-year, 100-year, and Standard
Project Flood {SPF) were reviewed, The Standard Project Flood is the
flood event that is expected to occur very infrequently {once every
300 to 500 years). -

Tables 25 and 26 show the flood event, flow, average flood depth, and
the estimated total damage for each event.

TABLE 25

DAMAGE ESTIMATES FOR VARIOUS FLOOD EVENTS IN AREA ONE

Average Estimated
Flood Event, Year Q [Flow) Flood Depth Total Damage*
25 year 9,800 cfs 1.8 feet t 7,605,000
50 year 13,970 cfs 2.4 feat $ 11,864,000
190 year 19,350 cfs 4,0 feet $ 56,681,000
Standard Project
Flood {SPF) 36,700 cfs 9.0 feet $318,117,000

* U.5. Corps of Engineers' data is preliminary and subject to change.
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TABLE 26

DAMAGE ESTIMATES FOR VARIOUS FLOOD EVENTS IN AREA TWO

Average Estimated
Flood Event, Year Q (Flow) Flood Depth Total Damage*
25 year 9,800 cfs 1.0 foot $ 62,000
50 year 13,970 cfs 2,5 feet $ 120,000
100 year 19,350 cfs 3.1 feet $ 762,000
SPF 36,700 cfs 6.5 feet $1,687,000

* U.S. Corps of Engineers' data is preliminary and subject to change,

The effects of both bridge Alternates A and B with regard to raising
of the flood poal depths was evalvated utilizing the preliminary
damage estimates supplied by the U.S. Army Corps of Engineers. For
the purpose of this analysis 50 percent of both areas previously men-
tioned was assumed to be affected by the raise in the flood depths.
Table 27 shows the effect of both bridge Alternates A and B on the
flood depths of the various flood events. '

TABLE 27

—— i o

EFFECTS OF TRUCKEE RIVER BRIDGE CROSSING ON FLOOD DEPTHS

Return Periocd Alternate A, 1000' Viaduct Alternate B, 500' VYiaduct

25 year No effect No effect
50 year No effect No effect
100 year No effect 50% of area raised 1/2 foot

SPF {300 year) 50% of area raised 1/2 foot 50% of area raised 1 foot
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Incremental damages for each of the various flood events were then
estimated. The present worth of each annual incremental damage was
then calculated, The present worth was calculated for both a zero and
five percent inflation rate utilizing an interest rate of ten percent.
Additional flood damages associated with construction of a 500-foot
viaduct versus a 1000-foot viaduct would range from 5 to 10 million
assuming inflation would vary from D to 5 percent. Total cost of both
Alternates "A" and "B" including flood damages are summarized in

Table 28.

TABLE 28
"TOTAL BRIDGE COSTS

Additional Total

Construction Cost  Flood Damage Costs
Alternate (million) {million) (million}
A 3-5 to 4.? -—— 3.5 to 4.?
B 2.2 to 2.9 S to 10 7.2 to 12.9

Alternate A, the 1000-viaduct utilizing the prestress option, is
recommended for the Truckee River crossing fer the following reasons:

1. Based upon the estimated additional damages for the various flood
events, the 1000-foot viaduct would be more cost effective; and
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Considerations

2. Although the cast in place reinforced concrete box girder option
is approximately 1.16 million less costly than the prestress
option, it could cause serious construction problems during the
high water season. False work necessary to support the curing
concrete would cause a dam effect during runoff with the
possiblity of flooding to the surrounding area. Since it is
unlikely to complete the construction in one season, the risk to
the area and the damage that might be caused is real but dif-
ficult to assess and therefore the prestress option is recom-
mended.

Slope protection was included at the abutments and back along the fiil
slopes. Although the scour velocities were low, it would be prudent
to provide a measure of protection to structures of this cost range.

As the most economical substructure arrangement, the piling would be
extended above the ground to a reinforced concrete cap, and encased in
a concrete diaphragm only on the bents §n the live channel area.

UTILITIES

Utility information was obtained from Nevada Bell, Sierra Pacific
Power Company, and Washoe County to determine any potential conflicts
with the proposed roadway alignment. No major utility relocations are
anticipated with the exception of portions of the City of Reno's
Southside sanitary sewer interceptor.

Minor relocation of existing power poles is anticipated at various
portinns of the alignment, primarily in the southern end of the align-
ment at Mt, Rose Highway and at the intersection of Pembroke Drive
northward to the Sierra Pacific Power Company substation. The eight
inch gas line in the southern end of the project will be affected by
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Right-of-Way

the new reinforced concrete box crossing of Steamboat Creek just east
of Mt. Rose Highway. In addition to this gas line, the 14 inch water
line and 4-1/2 inch gas line in Pembrake Drive will have to be mitered
under the proposed Pembroke reinforced concrete box crossing of the

Steambhoat Creek.

A sewerline crosses the alignment at the southern end of the project
at Stations 31+ to 45+. Approximately 2,650 feet of the City of Reno
southside interceptor will have to be relocated due to conflicts with
portions of the relocated Steamboat Creek., This reconstruction of the
interceptor is primarily restricted to two locations:

1. Approximately 1,750 feet of interceptor south of Pembroke Drive
between roadway Station 391+ to Station 402+; and

2. Approximately 900 feet of interceptor just south of Kimlick Lane
between roadway Station 454+ to Station 465+,

When the proposed readway is constructed, future crossings for sani-
tary sewer, power, water, and telephone should be provided at strate-
gic locations as indicated by the utility compahys. In addition to
these creossings, signal conduits should be placed at all major inter-
sections for future signalizations.

RIGHT-OF-WAY

The use of the land for this alignment comes under two general
categories--right-of-way and easements,

Right-of-way should be acquired for the full cross section right.of-
way improvements, These improvements, including graveled shoulders,
will require a 120 feet wide right-of-way (see attached drawings).
Where special conditions exist additional right-of-way may be
required, An example of a special condition is at intersections where
the right-of-way flares to accomodate right turn only lanes and other
facilities (see sheets 13 and 14 of the attached drawings}.
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Lasements

The right-of-way requirements for proposed intercepting roads has not
been established, From information developed during this study it
would appear that Zolezzi Lane and Mays Lane would require 120 foot
rights-of-way west of Taphoe-Pyramid Link, State Highway 341, {Geiger
Grade) Rio Poco, Mira Loma, and Pembroke roadways would require 80
feet of rights-of-way, These right-of-way widths should be reviewed
in more detail when master plans are submitted by private interests or
upon the extension of these roads due to public need.

Costs associated with right-of-way acquisition has not been included
within the cost estimates in this report.

The alignment dictates the relocation or location of other facilities.
These may include existing facilities such as drainage ways for
Steamboat Creek, Whites Creek, or Boynton Slough, It is apparent it
will be necessary to also relocate portions of existing sanitary sewer
collection lines, In addition, it may be necessary to obtain per-
manent cut or fill slope easements from the adjacent property owners.

Drainage easements requirements for the alignment of Steamboat Creek
are estimated at 125 feet south of the confluence of the Boynton
Stough and 150 feet wide north of the confluence of the Boynton
Stough, The sanitary sewer realignment easement can be accomodated by
a 20 foot permanent easement.

At present the utility companies are not aware of major new facility
alignment requirements which cross the proposed road alignment. There
is the need to realign existing facilities for power and gas which may
dictate the need for additional utility easements. These should be
reviewed with the utility when construction is imminent.

72




)

Location

R

1

Landforms

-

T

Much of this report deals with water: water quality, water dynamics,
and water habitats. For this reason, descriptions of physical
setting, impacts, &nd in somé ¢asés mitigation measures will proceed
from "upstream" at the intersection of Interstate 395 and Mt. Rose
Highway north tc Greg Street. Reference points along the 9 mile link
are, from south to north, the southern reach of Steamboat Creek, the
“narrows,” the Steamboat Marsh (the wetlands), the confiuence of
Steamboat Creek and Boynton Slough, and the meeting of Steamboat Creek
with the Truckee River (Plate 11},

The eastern Truckee Meadows lands in the project area are shaped much
like an hourglass tilted slightly toward the north., The ranch land
along the southern stretch of Steamboat Creek slopes gradually toward
the narrows formed by the Huffaker Hills and slopes of the Virginia
Range. Toé the north, near Hidden Valley, is a low wetland basin and
mostly flat agricultural lands lying adjacent to the foothills of the
virginia Range., Most soils along the alignment are resistant to ero-
sion (U.S. Federal Highway Administration/Nevada State Highway
Department, 1976). . L

visual resources are primarily of two types: wetland and pasture sce-
nery viewed from the residences of Hidden Valley and hillside panora-
mas from Reno and Sparks, Plate 11 shows the general vantage points
of the Hidden Valley subdivision; some views are already blocked by
earthworks, Most of the slopes along the alignment are visible from

Reno and Sparks.

Principal waterways along the alignment are shown in Plate 11. The
proposed alignment crosses Steamboat Creek in about 14 locations.

Many portions of the creek have been channelized for agricultural use,
aspecially upstream from the Huffaker Narrows. Man-made portions of
Whites and Thomas Creeks are also under the alignment.

Downstream from the narrows, Steamboat Creek flows into a marsh formed
in part by a small dam. This marsh has a core of permanent standing
water surrounded by seasonally inundated marsh. The proposed align-
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Groundwater

ment covers an eastern portion of this area. Downstream, Steamboat
Creek is fed by Boynton Slough before meeting the Truckee River.

This system of creeks is polluted by urban and agricultural runoff, as
well as minerals from the Steamboat Hills. Steamboat Creek carries
loads of phosphorus, nitrates, nitrites, suspended solids, and other
pollutants to the Truckee River and thus increases the base level of
pollutants in that rivers. This affects the ability of the Reno-
Sparks joint Water Pollution Control Plant to meet downstream water
quality standards. ODuring storms, urban runoff to Steamboat is
increased, water quality declines, and creek waters require more
treatment downstream.

The Washoe Council of Governments (WCOG) has prepared the 208 Water
Quality Management Pian as a blueprint to achieve federal, state, and
local goals. Among other things, the plan identifies state water
quality standards {including Steamboat Creek), discusses ways to
control pollutant discharge (including non-point sources}, and iden-

tifies agencies responsible for plan implementation.

To control runoff pollutants, the 208 plan identifies the Steamboat
Marsh as a potential sedimentation pond because of the marsh's natural
ability to remove suspended solids, BOD, and nitrates. (The 208 plan
also recognizes the need to handle Boynton Slough in the same manner.)
In addition, if it is approved and implemented, the Army Corps'
planned flood control project will incorporate this marsh/detention
basin as part of the region's waste water treatment system (Hallock,
1983). It should be remembered that a marsh's cleansing capacity can
be exceeded by particularly toxic inorganic substances or by high con-
centrations of suspended solids, BOD, nitrates, etc.

Sediments 1n the Truckee Meadows groundwater basin are pervious and,
in many locations, allow percolation to area weils supplying water for
agricultural and domestic uses. Generally, however, the water table
is high along the alignment, especially at the Steamboat Marsh and in
the ranchland south of the narrows where springs bubble at the sur-
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face, In these areas, groundwater is discharged to streams, and to
the air through evaporation and plant transpiration, (Washoe Council
of Governments, 1978.)

Groundwater along much of the alignment is of poor quality, especially
at increased depths (SEA, 1979). Drainage to the ramch land south of
Huffaker Hills is high in minerals, particularly arsenic and boron,
Groundwater quality north of Huffaker Hills is better, aithough arse-
nic has been found in some wells during periods of excessive pumping.
(U.S. Environmental Protecticon Agency, 1980.)

Much of the eastern Truckee Meadows is given to cultivation of alfalfa
and other crops, or is open fallow land covered hy sedges, baltic
rush, bluegrass, and assorted introduced grasses, These habitats sup-

_port small birds (blackbirds, starlings, etc.) and mammals (field

mice, gophers, etc.).

More important wildlife habitats are the riparian and marsh for-
mations. A few cottonwood trees remain along upstream Steamboat Creek
and willows line portions of Steamboat Creek and Boynion S1ough.

Small mammals such as the longtail vole inhabit streambanks, and about
16 bat species subsist on streamside insects. Many larger animals
descend from hillside sagebrush habitats to feed along the waterways.
Typical birds which use riparian habitat are the belted kingfisher,
Say's phoebe, and the yellow warbler. Steamboat Creek is also a tri-
butary to habitat for the endangered Cui-ui and the threatened
tahonton cutthroat trout,

Bulrush, baltic rush, spikerush, cattail, and varicus sedges structure
the watlands habitat which supperts microflora and fauna, various
amphibians and insects, as well as numerous wildlife species. In
fact, Steamboat Marsh is an important habitat for various migratory
species {the Piedbilled grebe, the Canadian goose, the Pintail duck,
the Mallard Duck, the Rough-legged hawk, etc.).
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These riverside and marsh habitats are rare locally. There are only
about 290 acres of riparian habitat in the area, and the only other
wetland of comparable significance is at the south end of Washoe Lake
{Hallock, 1983)., The marsh has been identified as an important
regional waterfowl nesting and shore bird wintering area by the U.S.
Fish and Wildlife Service and the Nevada Department of Wildlife.

The Army Corps of Engineers' Recreation and Fish and Wildlife Plan
recommends enlarging the marsh habitat to 120 acres (about twice its
current size). The plan also envisions plantings along Steamboat
Creek from Pembroke Lane to the Truckee River for an added 19.4 acres
of riparf&n habitat, (The federal government is offering 100 percent
of land acquisition and other habitat improvement costs if local agen-

cies participate.)

The waterways on the private Truckee Meadows ranches are seldom
visited by the general public; one smali duck club has permission to
enter the Jones Ranch and visit Steambcat Marsh, But the potential of
recreation centering around aguatic resources is demonstrated by the
popularity of Truckee River parks. Indeed, most of the meadow along
the alignment is designated as open space preserve by the Washoe
Council of Governments (WCOG, Reno, Sparks, and Washoe County, 1974.)
The Damonte Ranch and Double Diamond Ranch development plans propose
active recreation uses such as golfing, fishing, and hiking along

streams on their lands,

o

In addition, the Army Corps of Engineers has a recreation plan for the
Steamboat Marsh and downstream waterways. Under the plan the marsh
would be expanded to create a 120 acre nature area. This plan is
important since the only other significant wetlands (at Washoe Lake)
is more distant from the Reno-Sparks population centers. In addition,
downstream Steamboat Creek would be planted and bike paths, walkways,
fishing access, and picnic sites would be added, Thé federal govern-
ment will supply 50% of the imprdvement costs if local agencies sup-
port the plan. (The plan is tied to the Army Corps' proposed flood
control project.)
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Land Forms

The Truckee Meadows was an important winter home for the semi-nomadic
Washoe Indians, who took advantage of the area's fish and wildlife
populations and the waters of Steamboat Springs and Creek. Two
general archaeolegical resource areas have been identified along
Steamboat Creek in the project area {Federal Highway Administration/
Nevada State Highway Department, 1976). And, more specifically, the
Doubie Diamond Devel opment Master Plan identifies an archaeological
site (no. 1480) part of which is in the Tine of the Tahoe~Pyramid
Link, {Coltins, Ryder and Watkins Consulting Engineers/The Depner
Association Ptanning, 1980) {See Figure 12.) The entire area has not
been studied and it is 1ikely that other sites exist along the align-
ment. For example, one study cites most of Steamboat Creek from
Huffaker Hills to the Mt, Rose Highway as an area of likely archaeolo-
gical sites {Collins, Ryder and Watkins Consulting Engineers/The
Depner Association Planning, 1980).

IMPACTS

A principal impact of the roadway will be the creation of a new land
form on the low lying Truckee Meadows. The pavement Tevel will vary
between 2 and 12 feet above the existing ground level on a berm of
dirt and rock fill, During construction, erosion of cleared lands and
recently established berms ,au occur, Erosion could result in an
increase in airborne particulatas, in silt deposition in fields and
channels along the alignment, and in increased creek sediments, which
may in turn undermine stream banks in other locations., Mitigation
measures are included in this report to minimize these potential
impacts,

Roadcuts are lettered a-c on Plate 11. From south to north, road cuts
are anticipated in the Huffaker Hills (a), in the uanamed hills near
the narrows {b), and in the same hills abutting Steamboat Marsh {c).
Estimated cut dimensions are: (a), 250 feet in length and up to 6
feet in height; (b), 850 feet in length and up to 20 feet in height;
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Visual
Resources

{c}, 160 feet in length and up to 7 feet in height. The stability of

these cuts are discussed in the Design Critera section of this report.
Very little erosion is expected from the cuts because of their course,
rocky composition,

Fill material will be removed from the Mira Loma Borrow Pit. The
State of Nevada Department of Highways has submitted a mining plan to
the Bureau of Land Management to remove 1,700,000 cubic yards of earth
from this existing federal pit (about 2,800,000 cubic yards of usable
material are available), Water may be used to pretreat surfaces and
to wash excavated materials; some runoff of sediment Taden, turbid
water is expected. 1In addition, new surfaces will need to be
disturbed to expand the pit. 1In submitting the plan, the Dapartment
of Highways agrees to follow state and federal regulations controlling
these impacts.

Cuts a and b {(see Plate 11) will be seen from parts of the nearby
Donner Cresk subdivisions and a few other locations in Reno. Most
sections of Sparks will not have views of these cuts. Cut c will be
more visible from residences in Reno and Sparks, but because of its
small scale, the visual impact will not be great, For the most part,
the alignment will avoid the Virginia foothilis which are a prominent
feature in the local scenery.

Views from the opposite direction, from the Hidden Valley homes west-
ward, will be impacted. Plate 11 depicts an approximate assesSment of
the affected areas. Homes in the designated zones will lose some of
their existing view of the marsh and agricultural land because of the
roadway's height above existing ground. Some views are currently
blocked by existing earthworks {Plate 11). Residents on higher ground
will not lose their views of the meadows, but will look over a major
thoroughfare.

The excavation of the Mira Loma Borrow Pit is not expected to have a
significant visual impact since it invelves a site that has already
been disturbed and that is not highly visible from activity centers,

81




Surface MWater

The site will, however, be visible from planned developments south of
the Huffaker Hills and from the proposed Tahoe-Pyramid roadway.

The dynamics of the project's area hydrology have been discussed in
other sections of this report; here water quality is the principal
consideration,

The proposed alignment will necessitate rechannelization along por-
tions of Whites, Thomas, and Steamboat Creeks, High levels of sedi-
meritation can he expected during comstruction. Effects of siltation
comonly include increased turbity and decreased light penetration.
Stream flow and stream bed features will be changed after
constructions in particular, replacing a meandering stream with a
straight channel will increase water velocity, cause further erosion
and sedimentation, and raise water temperatures. {Additional dark
sediments will absorb more solar energy.)

Much of Steamboat Creek is to be straightened, although portions of
the original stream can be retained {e.g. a curving section downstream
from the Boynton Slough--Steamboat Creek conf]uénce). Impacts in
other locations can be mitigated by incorporating the design measures
included in the following mitigation section.

Sedimentation can also affect the Steamboat Marsh since it is fed by
Steamboat Creek. If erosion is not controlled during and after
construction, deposited silts may change the bottom conditions and
hydrology of the wetiands, Resultant impacts to marsh inhabitants are
described in the-next section.

Additional construction related water quality degradation can occur if
defoliants are used. Chemicals applied in any part of the marsh will
likely be transmitted by the high water table and seasonal waters to
the permanent body of water, Destruction of marsh reeds will reduce
the marsh's natural cleaning capacity and allow further decreases in
water quality. Resultant impacts on the ecalogy are discussed in the
next section,
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Biota

Longer term impacts will occur from roadway runoff. Contaminants will
include oil, gasoline, asbestos {from brake linings), and heavy
metals, and may include sodium chloride from de-icing salts and toxic¢
substances from roadway accidents, These pollutants are difficult and
expensive to remove through water treatment. If all runoff is
directly channeled into Steamboat Creek, making it more difficult for
the water treatment plant, Pollutant flows to the Truckee would
increase if planned catch basins are desigped to allow percolation,
they will alleviate some of this burden, but the basins will have to
be periodically cleaned {Crowe, 1983). Other mitigation measures are
discussed in the following section.

Finally, there will be slight tong term impacts on the marsh hydro-

logy. Vegetation under the proposed alignment indicates that this
eastern portion of the wetlands receives seasonal inundation, These
seasonal waters, however, will be displaced to the western fringes of

the marsh, and no change in elevation is anticipated (Mestoff, 1883).

Because most of the atignment is in lands of high water tabie
downslope from the majority of high quality groundwater reserves, and
because many highway pollutants are incorporated into the upper iayers
of s0il1, no significant impacts to groundwater supplies are antici-
pated.

Destruction of terrestrial habitat by roadway construction will
displace and probably eliminate some small animals. It is dif%icult
to predict whether Tocal species diversity will be affected. In many
locations agricultural activities have reduced plant and animal diver-
sity. However, the roadway would act as a barrier to the movement of
animals from other habitats to water sources,

Construction impacts on aquatic habitats will be more serious. Direct
habitat destruction will ki1l some plants and animals of the species
Tisted in the Appendix {e.g. fish kills in emptied sections of
Steamboat Creek), and may even cause some temporary local extinctions.
Loss of habitat along approximately 3.1 miles of Steamboat Creek will
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be offset to some degree by the creation of about 2.6 miles of
straight channel. These linear measures fail to fully convey the
balance between habitat destruction and creation; proper design of the
new channel could create more riparian habitat than previously existed
by expaﬁa1ng planted area and by meandering the channel length, (See
Mitigation Measures,) A net Toss of aquatic habitat will be serious
since many migratory species are present, Some species use both the
streams and the marsh, and others primarily inhabit the wetlgpds.

At least ¢ acresﬂoflnarsh habitat will be eliminated by roaﬁ construc-
tion over the eastern portion of the wetlands; additional marsh would
be lost when the proposed Mira Loma Street Drive extension is built to
tie into the Tahoe-Pyramid Lind. Aside from direct kills of plants
and animals, the loss of marsh may disrupt flight and feeding habits
of migratory species, depending on the net loss of marsh land. (New
marsh may be created by displaced seasonal waters.)

The endangered species peregrine falcon and southern bald eagle have
made casual appearances in the marsh area. This habitat may become
more important for these species as alternate locations are Tost to
urbanization, (Hallock, 1983).

Habitat disruption will occur due to noise from road construction and
gperation. Some animals will be displaced from their ranges, and will
die due to lack of alternate territory. Disruption of bird and mammal
breeding behavior will alsc occur,

Finally, decreased water quality will adversely impact aquatic habi-
tats. Increased sediment loads during and shortly after construction
may smother benthic (bottom dwelling) organisms and increased stream
temperaturas will impact fish species in Steamboat Creek and
downstream in the Truckee River, If defoliants are applied for
construction purposes, marsh reeds may be destroyed and this could
reduce the complexity of the habitat and could reduce insect food
sources for fish and birds. And heavy metals, if delivered directly
into waterways from roadway runoff, will be incorporated into the food
chain, and could contaminate game species.
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Archaeological
Resources

It is difficult to predict the effect of project pollutants on the
threatened Lahonton cutthroat trout and the endangered cui-ui which
exist downstream, However, if long term sediment impacts can be miti-
gated, the project presents an opportunity to aid the reestablishment
of the Lahonton cutthroat trout by lowering Steamboat {reek tem-
peratures, Liberal streamside tree plantings, recommended in the
following section, would shade the creek and Tower temperatures {U.S.
Army Corps of Engineers, 1982),

The presence of endangered, threatened, and migratory species will
likely trigger the Environmental Impact Statement {EIS5) progess if any
federally funded construction is undertaken. 1In addition, the Army
Corps of tngineers will require permits for channelization of
Steamboat Creek and/or fill of marshland. The permit process would
open the project to federal environmental impact statement require-
ments and to comment by individuals as well as local, state and
federal agencies. ({e.g., U.S. Fish and Wildlife Service) {Champ,
1983).

The presence of a major roadway along Steamboat Creek will reduce the
potential of the area waterways for recreation. MNoise and visual
impacts will reduce the site's inherent tranquility. Rechannelization
of Steamboat Creek may or may not be compatible with the Army Corps'
plan to add bike paths, plantings, etc. This impact will depend on
the design of the new channel and roadway berm {see Mitigation
Measures section). '

Roadway construction in archaeological resource areas could cover
sites used by the Washoe Indians for food processing and hunting.
Construction through mapped site number 1480 would likely entail the
loss of archaeological artifacts, Because the Truckee Meadows area
had cne of the highest aboriginal populations in what is now the
Western United States, and because many of the Tocal sites have been
lost to urbanization, those sites remaining are important. (Elston,
1983).
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MITIGATION MEASURES

The two major components of the project are roadway construction and
stream rechannelization. Mitigation measures to reduce the impacts of
thase actions can be separated into two categories:

1. Construction procedures to reduce impacts during construction.
2. Design measures to reduce impacts after construction,

These mitigation measure categories are discussed in this section with
specific techniques suggested.

Types of mitigation measures related to impacts on Steamboat Marsh and
Steamboat Creek, which are the most critical environments to be
impacted, vary in their necessary embhasis at various stages of road
construction. Relative emphasis that should be given early and later
in the project are shown in the following graph. Most of the mitiga-
tion measures suggested are in the categories of impact minimization
or restoration/ replacement of areas to be altered by the project,
Avoidance has been addressed in the first alignment phase by skirting
the wetland. Complete avoidance would, of course, site the corridor
el sewhere.

Key objectives in the mitigation of adverse impacts on wetlands are as
follows:

- Maintain existing water regimes and/or improve flow into
wetland areas.

- Create a shallow surface water supply where none existed
previously.

- - Facilitate animal migration into and out of wetlands.

- Protect wetland animals and control their movement,
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- Divart potential toxic spilis.
- Control erosion.
- Control sedimentation.

- Control chemicals which may leach into wetlands and affect
them adversely.

- Reduce noise impacts on wetland species.
- Minimize the impact of crossing wetland areas.

Source: FHA, Highways and Wetlands

Mitigation measures must be designed and implemented with the ecologi-
cal dynamics ¢f the wetland in mind and should be guided by a
qualified wetland ecologist. It must also be remembered that mitiga-
tion measures should be monitored during and after construction for
their effectiveness and to identify malfunctions or needs not pre-
viously identified. -

High priority mitigation measures are *asterisked.

ROADWAY IMPACT-CONSTRUCTION

Impacts to the wetland during construction center around sediment and
chemical runoff as discussed previousty. The potential for these
impacts will be greatly reduced by summer construction though without
adequate revegetation by fall and winter rains, the impacts could
still be severe. The following mitigation measures should be utilized

where appropriate:

Sedimentation ***Temporary retention ponds and/or straw bale sediment barriers to
Control control runoff should be constructed,
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Dust Control

Erosion
Control

Nolse

Si1t fences should be used where straw bales or sediment basins will
not be effactive,

Water, stable 0il emulsion, organic crusting agents, or plastic
sheeting should be used to control dust during construction, WNo dust
control agent should be used that will impact stream or marsh animals.

“Off-1imits" areas should be designated where no personnel or vehicles
are allowed once grading is done and a dust control agent has been
applied. Parking of private and construction vehicles should be
controlled. Once a designated area (equipment yard or. job site} is
treated with a dust control agent, only that area should be allowed
for parking and vehicle traffic. Designated routes of access to par-
ticular structures or job sites should be used. Tarps and careful
loading of fill should be utilized to control spijllage from trucks,

*%% Clearing should be limited to only the area where immediate work
will be done., Flagging or temporary fencing should be used to
designate off-limits areas. Such barrier placement should be under
the direction of a wetland ecologist.

Netting, straw, or other effective mulch should be used on bare stopes
to control erosion prior to seeding.

Stockpiles of soil or fill material should be protected from wind and
water erosion, Temporary flumes to divert runoff from stockpiles away
from the wetland can also be used.

Mechanical removal of vegetation rather than soil sterilants should be
used,

Amount of noise from construction activity cannot easily be reduced.

Reducing activities during the spring nesting season would be an
important mitigation measure.
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To Protect
Wet1land
Animals

Erosion
Contral

Sedimentation
Contral

. Control of

Chemical
Leaching

Yard and accessory construction activities should be placed away from
the wetland and Timited to only the necessary area. Off-1imits areas
should be delineated as described previously. '

DESIGN GUIDELINES

Impacts due to the design of the roadway also address the runoff of
sediment and urban pollutants. The following mitigation measures are

recommended:

**% Shoulder and disturbed areas should be revegetated, Native top-
soil removed should be saved and reapplied, The seedbed should then
be prepared and hydromulched and hydroseeded, Vegetative planting of
indigenous plant material should follow, A mainterance schedule
should be adhered to until vegetation is reestablished and should
include irrigation and fertilization though care should be taken in
fertilizer application so that runoff will not contain excessive
amounts of the chemical due to overfertilization.

Permanent sediment retention ponds or infiltration trenches as
appropriate should be incorporated into detailed drainage plans. The
goal is to filter out pollutants, sediment, and deicing material to
uttlize the natural filtering capacity of the wetland without averbur-
dening it and to decrease impact on the sewage treatment”plant which
cannot eliminate heavy metals and asbestos. These contaminants com-
monly incorporate into the top layers of soil, and oils and grease are
consumed by soil bacteria, Generally, retention ponds should be used
on the east side of the roadway. Infiltration trenches to collect
sheet flow runoff should be placed in fill material where runoff could
drain into Steamboat Marsh or Creek.

Herbicides should not be used during landscaping.
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Maintain
Existing
Water Flow

Toxic Spills

Public
Access

Mining

Visual

Culverts should be placed under the roadway so that flow will not be
obstructed, Design of culverts should include ecological and hydrolo-
gic considerations so that:

- Water velocity is not too great,

- a pool below the culvert is not created,

t

its distance to ground level is not too high,

catch basins allow percolation into the soil.

The sedimentation basins discussed earlier would also provide tem-
porary retention of any potential toxic spills from the roadway.

The design should be ceordinated with concerned agencies to provide
public access to Steambeoat Creek and Steamboat Marsh per adopted open
space and recreation plans, Access should inciude extension of the
Steamboat bike path along the rechanneled stream planned by the Army

Corps of Engineers.

Impacts of mining procedures, such as erosion, sedimentation, litering
and land surface disturbance, will be mitigated by compliance with
Section 106 of the Special Provisions of the State of Nevada
Department of Highways, and with measures contained in the mining plan
submitted to the Bureau of Land Management,

*%* Gyt hillsides should be recontoured to soften edges.

*** Slope benching should be used where recontouring cannot be
achieved to reduce uninterrupted slope and provide stability,
drainage, and vegetation shelves,

Cut hillsides should be revegetated using best management practices.

Fencing along the roadway should be placed to contain 1itter so that
it will be easily retrievable from the roadway.
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Construction

Design

STREAM RECHANNELIZATION

*** No equipment should be operated in the live stream channel except
as necessary to achieve the channel change and to construct crossings,
When work in the stream is necessary, the flow should be diverted
around the work area., Temporary fills should be constructed of
nonerodible material and removed when work is completed.

If repeated crossings across the stream are necessary, a temporary
bridge should be installed.

No construction debris or washings should be allowed to enter
Steamboat Creek or Steamboat Marsh., Excess debris should be removed
at completion of work.

Any construction affecting the stream channels should not take place
during fall and Spfing spawning periods.

Diversion to the new channel should be done during low flow period.
Measures to protect fish life during diversion follow:

- Game fish should be transported from standing pools left in the
old channel after diversion to the new channel,

Constant liaison should be maintained with fish and wildlife agencies,

*** A meandering channel should be created to increase wildlife habi-
tat and to reduce velocity of the stream.

***x fonstruction design of the new channel should include a
“vegetation shelf" to aid quick revegetation and improve habitat,
Energy dissipators should also be used to improve oxygenization and
reduce scouring. Gabions and spawning gravels should be added to
enhance fish habitat where appropriate. Channel stabilization where
necessary should be consistent with the goal of retaining or improving
wildlife habitat (such as the use of willow bundle wattling).
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*** Revegetation of the stream channel should include introduction of

cottonwood trees to improve wildlife habitat, stabilize banks, and
reduce water temperature,

Bank erosion protection should be placed where vegetation cannot be
expected to become reestablished or at high water velocity points,

*** Clean fill should be placed at the initial entry point of diverted
water to the new channel to filter out silt and minimize turbidity
during the diversion,




COST ESTIMATES

Previous discussions in this section have set forth the conditions of
construction, These include providiqg for phased construction with
full cross section or partial cross section improvements, and con-
sidering the length of bridges, the size of reinforced concrete boxes,
the thickness of paved structural sections, the width of roadways, and
tmprovements dictated by environmental considerations.

Utilizing this information, quantities were developed representing the
major components of the construction improvements. Right-of-way costs
and any associated relocation expenses, possible damage suites, and
minor construction facilities, such as irrigation drainage structures
or culverts, are not included. These estimates are based on teoday's
costs, Final costs will depend upon more detailed design and
appraisal work.

However, given the conceptual level of aralysis performed the
following cost estimates adequately describe the magnitude of the
capital investment required,

These cost estimates include full cross section improvements ({Table
29), partial cross section improvements (Table 30), and stage
construction (Tables 31 and 32) Sequence "A" and “B" as described in
the Project Design section of this report.
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TABLE 29

PRELIMINARY COST ESTIMATE

rULL GROSS SECTION IMPROVEMENTS:
MT. ROSE HIGHWAY TO GREG STREET

DESCRIPTION

Excavation & Embankment
Imported Fill

Rock Fili

Channel Excavation

8" CTB

10" CT8

11" €78

Gravel Base (Curbs)

6" Agg. Base (Shoulders)
Rock Rip-Rap

Heavy Rock Ria-Rap

3/4" Open Grade

5" AC Paving

6" AC Paving

Median Curb

Curb & Gutter

Truckee River Bridge
Steamboat Creek Bridge
RCB Crossings

Fence

U.S. 395 Intersection
Sanitary Sewer Relocate

UNIT
QUANTITY COST ~  TOTAL
30,800 CY % 2.00 $ 61,600
857,000 CY 3.50 3,062,500
325,000 CY 4,50 1,462,500
225,400 CY 2,25 754,650
166,000 SY 4.70 780,200
257,100 SY 5.85 1,504,035
59,350 5Y 6.50 385,775
257,000 SF 0.40 162,800
28,500 SY 3.60 102,600
107,100 5Y 10.00 1,071,000
16,800 5Y 15.00 252,000
478,900 5Y 1.25 598,625
166,000 SY 6.75 1,120,500
312,900 SY- 8.00 2,503,200
96,500 LF 4.00 386,000
60,000 LF 4.50 270,000
LS Lump Sum 4,704,000
LS tump Sum 1,947,000
6 EA 300,000 1,800,000
92,000 LF 3.00 276,000
LS Lump Sum 200,000
2,650 LF 125.00 331,250
Subtotal $23,496,235
20% Contingencies 4,699,247
Subtotal 28,195,482
15% Engineering Fees 4,229,322
Total $32,424,804
Use  $32,500,000
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PRELIMINARY COST ESTIMATE

TABLE 30

PARTIAL CROSS SECTION IMPROVEMENTS:
MT. ROSE HIGHWAY T3 GREG STREET

DESCRIPTION

Excavation & Imbankment
Imported Fill

Rock Fill

Channel Excavation

8" CTB

10" CTB

11" CTB

6" Agg. Base (Shoulders)
Rock Rip-Rap

Heavy Rock Rin-Rap

3/4" Open Grade

5" AC Paving

6" AC Paving

Truckee River Bridge
Steamboat Creek Bridge
RCB Crossings

Fence

U,S, 39% Intersectinon
Sanitary Sewer Relocate

UNIT
QUANTITY CosT TOTAL
30,800 CY % 2.00 61,600
815,000 CY 3,50 2,852,500
325,000 CY 4,50 1,462,500
225,400 CY 2. 25 764,650
107,240 SY 4,70 504,028
173,350 5Y 5.85 1,014,088
40,000 S5Y 6.50 260,000
64,120 SY 3.60 230,832
107,100 SY 10.00 1,071,000
16,800 SY 15.00 252,000
313,540 5Y 1.25 391,924
114,428 5Y 6.75 1,772,389
199,112 SY 8.00 1,592,896
LS Lump Sum 4,704,000
LS Lump Sum 1,947,000
6 EA 300,000 1,800,000
92,000 LF 3.00 276,000
LS Lump Sum 200,000
2,650 LF 125.00 331,250 -
Subtotal $20,321,867
20% Contingencies .. . 4,064,373
Subtotal 24,386,240
15% Engineering Fees 3,657,936
Total $28,044,176
Use $28,050,000
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Phase 1:

Phase 11:

Phase 1171:

TABLE 31

PRELIMINARY COST ESTIMATE CONSTRUCTION
SEQUENCE "A“

Construction of the Tahoe-Pyramid Link from the extension
of Zolezzi Lane (Station 107400) to future intersection
with Rio Poco (Statien 270+400). Construction of Rio Poco
from intersection with Tahoe-Pyramid Link to existing Rio
Paco at McCarran Boulevard,

Construction of Tahoe-Pyramid Link from Rio Poco intersec-
tion (Station 270400) to intersection of Greg Street and
Sparks Boulevard (Station 505+).

Construction Sequence *C*

Construct Tahoe-Pyramid Link from intersection ¢f Mt. Rose
Highway and U.S., 395 to intersection with Zolezzi Lane,

ﬁg;ociqud Costs*

Full Improvesments
Phase 1: § 7,658,500
Phase 11+ $21,881,000
Phase T11: $ 3,793,000

Partial Improvements
Phase I: § 5,087,700
Phase II: $20,016,600
Phase [1I: $ 2,836,500

* Estimated costs include 20 percent contingency and 15 percent engi-

nearing fees.
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Phase I:

Phase [1:

Phase II1:

TABLE 32

PRELIMINARY COST ESTIMATE CONSTRUCTION
SEQUENCE "B"

Construct Tahoe-Pyramid Link from intersection of Greg
Street and Sparks Boulevard (Station 505+) to intersection
with extension of Mira Loma Drive {Station 352+00),
Construct Mira Loma Drive from Tahoe-Pyramid Link to
existing Mira Loma at McCarran,

Construct Tahoe-Pyramid Link from intersection with Mira
Loma Drive (Station 352+00) to Zolezzi Lane {Station
107+00). -

Construction Sequence "C"

Construct Tahoe-Pyramid Link from intersection of Mt, Rose
Highway and U.S. 39% to intersection with Zolezzi Lane.

Associated Costs™

* Estimated
neering fees,

Full Improvements
Phase I: $18,733,400
Phase TI: $10,728,100
Phase TI1: $ 3,793,000

Partial Improvements
Phase I: §$17,544,100
Phase II: § 8,493,400
Phase 111: $ 2,836,500 -

costs include 20 percent contingency and 15 percent engi-
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RECOMMENDATIONS /
CONCLUSIONS

This study has focused upon a scope of work detailed in Section I.
Each of the 8 items have been addressed and discussed in detail within
the body of the report. Prior to the construction of all or portions
of this work, additional steps in planning and refinement of criteria
must be accomplished, It is the purpose of this section to summarize
those conclusions arrived at under this study, and to recommend
actions to be taken in the future.

These recommendations and conclusions are listed as follows:

1. The preliminary seils analysis indicates that very hard rock or
very soft soils exist along the entire length of the atignment,
Where the alignment is constructed on natural ground (principally
south of the Huffaker Narrows) we suggest an R-value for Foadway
design of 12. Where the alignment is constructed on imported
fi1l {principally north of the Huffaker Narrows) we suggest an R-
value of 45. We recommend avotding infringement upon the hijl
areas except where shown on Sheets 4 through 12 of the attached
pians due to hard rock considerations. The use of the Mira Loma
pit located in the center of the alignment is very convenient for
the construction of the phases as delineated in the body of the
report,
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The vertical alignment of the road should be above the 100-year
flood design level as set forth by the Corps of Engineers with
their project.

All structures under the Tahoe-Pyramid Link should accommodate
the 100-year design flood for the Steamboat or Truckee River
flows. Connecting roads such as Pembroke Drive can be designed
for lower design fioods than the 100-year flood flow and the
determination of which design flow set should be a function of
the road's priority for traffic under these conditions,

Roadway criteria were determined to be as follows:
a. Full cross section improvement design

1. One hundred twenty (120) foot right-of-way

2. Six (6) 12 foot traveled, two 10 fool emergency lanes

3, Raised median with left turn pockets

4, Fifty-five (55) mph design speed to Truckee River bridge

b. Partial cross section improvements (ten-year projection)

1. One hundred twenty (120) foot right-of-way

2. Four 12 foot traveled %anes

3, Graveled median with left turn pockets ,

4, Fifty-five {55) mph design speed to Truckee River bridge
5. Graveled shoulders

6. Full intersection construction

General right-of-way has been detailed at 120 feet except where
known intersecticns will occur., These area's right-of-ways will
flare to accommodate the intersection. Detail property line sur-
veys will be required for right-of-way acquisition,

The design set forth, both horizontally and vertically, meets the
preliminary floodway criteria presently set by the Corps of
Engineers. A master drainage plan must be developed for the
entire Steamboat-Truckee floodways in order to refine the major
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components of this suggested improvemeni. This master drainage
plan would detail the hydraulics of the system and account for
localized flows from adjacent property not considered in any stu-
dies conducted to date.

Based upon the Corps of Engineers' flood study and data, it is
recommended there be a 1000-foot bridge structure constructed at
the Truckee River, and a 300-foot bridge structure at the
Steamboat Creek crossing near the Truckee River, All other
structures crossing the Steamboat Creek can be multi-barreled
reinforced concrete boxes., These structures are delineated in
concept on Sheet 12 of the attached drawings accompanying this
report.

The Steamboat Creek should be realigned where logical and
necessary to reduce expensive crossings and to provide for
existing capacity. The realigned Steamboat Creek should be con-
tained within an easement acquired from adjacent property owners.
The width of this easement is indicated to be 150 feet wide
downstream of the confluaence of the Boynton Slough and 125 wide
upstream of the confluence of the Boynton S1ough.

Existing sanitary sewer at Pembroke and Kimlick Lanes needs to be
realigned to accommodate roadway and drajnage facilities,

Future intersections, other than those addressed by this study,
shauld be investigéted thoroughly to determine the impact on
traffic flow.

Particular care should be taken during construction to aveid
envirgnmental damage to existing stream beds and wetlands.
Mitigation procedures outlined in Section ITII “Environmental
Considerations"” should be anticipated. It wili also be necessary
to make application to the Corps of Engineers for a permit to
construct in the wetlands and to relocate the Steamboat Creek,
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13.

14,

15,

16.

Detarmination of utility relocation or newly planned utility
facilities should be coordinated with the utility companies,
These include the Sierra Pacific Power Company, Bell Telephone,
Cable Television, Southwest Gas, and Hidden Valley Water Company.

Phased construction can be accommodated with the suggested alter-
natives outlined in Section II1 - Project Design. Basic con-
sideration for phasing will depend upon demand and ecoaomic
considerations and may alter those presented in this report.

The cost estimate for full censtruction is $32,500,000. This
includes 20 percent contingencies and 15 percent engineering
fees, These estimates are for the major compenents listed under
Section III - Project Design of this report, are for today's
costs, and do not include right-of-way.

It is recommended the roadway follow the suggested horizontal and
vertical alignment in accordance with this study, and that this

alignment be adopted by the appropriate agencies.

It is further recommended that funding be sought to continue the
planning and necessary engineering in anticipation of the demand
for this road requiring either full or partial construction,

101




APPENDIX

Lo




)

o

B

]

BIBLIOGRAPHY

American Association of State Highway and Transportation Officials,
Washington, D.C. A Policy on Design of Urban Highways and Arterial
Streets, 1973

American Association of State Highway Officials, Washington, D.C. A Policy
on Geometric Design of Rural Highways. L1965,

Asphalt Institute, The, College Park, Maryland. Thickness Design - Asphalt
Pavements for Highways and Streets {MS-1}. 1981, '

California Department of Fish and Wildlife, Sacramento, California,
Agreement Regarding Proposed Stream or Lake Alteration--Form 1062. n.d.

Champ, Arthur, Army Corps of Engineers (Requlatory Section). Personal com-
munication, June, 1983.

Chow, Ph.D. Ven Te. Open-Challen Hydraulics. New York. 1959,

Collins and Ryder Consulting Engineers, Washoe County, MNevada. Flood
Contrel and Drainage Report for Double Diamond Development
{unpublished). January, 1981.

Collins, Ryder and MWatkins Consulting Engineers/The Depner Association
Planning, Renn, Nevada, Double-Diamond Development Master Plan.
June, 1980,

Crowe, Leonard, Washoe Council of Governments. Personal communication.
June, 1983.

Elston, Robert, Intermountain Research, Inc. Personal communication.
June, 1983,

Grant, Fugene L; and Ireson, W. Grant. Principles of Engineering Economy,
Fifth Edition. New York, 1970, '

Hallock, Robert, U.S. Fish and Wildlife Service. Personal communication.
May, 1883.

Heron, Gary, Nevada State Deparﬁment of Wildlife, Persconal communication.
June, 1983,

Institute of Transportation Engineers, Englewood Cliffs, New Jersey.
Transportation and Traffic Engineering Handbook, Second Edition.
1982,

Institute of Transportation Engineers, Washington, D.C. Trip Generation,
Third Edition. 1983,

Johnson, Kay, Nevada State Department of Wildlife, Personal communication.
June, 1983,




I N

A

]

R

-

—/ T

King, Horace Williams; and Brater, Ernest T, Handbook on Hydraulics, Fifth
Edition. New York. 1963,

Leopold, S.B., F.E. Clark, B.B. Hanshaw, and J.R. Balsley, A Procedure for
Evaluating Environmental Impact. Geological Survey Circular 695,
U.5. Geological Survey, Washingten, B.C. 1971,

SEA, Inc. Damonte Ranch (deve10pment plan), 1979,
SEA, Inc. Damonte Ranch Master Plan (unpublished). 1979.

State of Nevada Department of Highways, Carson City, Nevada. Road Design
Division Design Manuwal. 1974,

Tahoe Regional Planning Agency. Llake Tahoe Basin Water Quality Management
Plan: Volume II, Handbook of Best Management Practices (for surface
water management),. January, 1978,

Transportation Research Board, Washington, D.C. Transportation Research
Circular Number 212. 1980.

U.5. Army Corps of Engineers, Hydrologic Engineering Center, Davis,
California, Computer Program HEC-2 Water Surfaces Profiles.
December, 1968 {as updated).

UsS. Army Corps of Engineers, Sacramento, California. Draft Summary of
the Recreation and Fish and Wildlife Plan, December, 1982,

U.S5. Department of Housing and Urban Development, Faderal Insurance
Administration, in preparation., Flood Insurance Study, City of Reno,
Washoe County, Nevada. n.d.

U.S. Department of Housing and Urban Development, Federal Insurance
Administration, in preparation. Flood Insurance Study, City of
Sparks, Washoe, County, Nevada, n.,d,

U.S. Department of the Army, Corps of Engineers, Sacramento District.
Unpublished Data. 1983. :

U.S. Department of the Army, Corps of Engineers, Sacramento District.
Flood Plain Information, Truckee River, Reno-Sparks-Truckee Meadows,
Nevada, October, 1970.

U.S. Department of the Army, Corps of Engineers, Sacramento District.
Flood Plain Information, Steamboat and Pleasant Valleys, Nevada,
Steamboat Creek and Tributaries, January, 1972.

U.S. Department of the Army, Corps of Engineers, Sacramento District.
Flood Plain Information, Southwest Foothill Streams, Evans, Thomas,
and Whites Creeks and Skyline Wash, Reno, MNevada, June, 1974,

U.S. Department of the Army, Corps of Engineers, Sacramento District.
Truckee River, California and Nevada Hydrology. 1980.




I B B

JR I B a T T T 1

)

— -

-

U.S. Department of Transportation--fFederal Highway Administration,
Washington, D.C. MHighways and Wetlands 2--Impact Assessment,
Mitigation and Enhancement Measures, FHWA--1P-80-11. 1980.

U.S. Environmental Protection Agency (with technical assistance from Jones
and Stokes Associates, Inc.), San Francisco, California, Oraft
Environmental Impact Statement Reno-Sparks Joiant Water Pollution
Control Plant Master Project. September, 1980.-

U.S. Environmental Protection Agency., Oraft Environmental Impact
Statement and Addenda/Reno-Sparks Joint Water Pollution Control Plan,
Cross-Town Sewer and Lawton-Verdi Interceptor Extension., January,
1977.

U.S. Federal Highway Admimistration/Nevada State Highway Department (with
technical assistance by Environmental Impact Planning Corporation and
Associated Consultants}, Carson City, Nevada. U.S. 395 Corridor
Draft Environmental Impact Statement. April, 1976.

Washoe Council of Governments prepared by Thomas A. Conger and Sharp,
Krater and Associates, Inc., Reno, Mevada. Open Space Plan and (Open
Space Program. December, 1974.

Washoe Council of Governments, Reno, Nevada. A Developers Guide for Air
Pollution Contrel in the Truckee Meadows. April, 1981.

Washoe Council of Governments, with the Desert Research Institute,
University of Nevada, The Research Group, Inc.,, and the URS Company,
Washoe County, Nevada. Washoe County 208 Water Quality Management
Plan, HNovember, 1978,




NER-¥1L3-E0iE

i L

J':n 'i I- .1.}
RN
i i

"::'ﬂ..'- ] {4
Tt e L S - " -
X .t-l-rl':‘ b k- | LG H ' n. g
1 aae, ]

AH6N
,_

5
B
g
=)
i
3
7]
0
a
3
2
o
=

)
L1

A e

S R T

W W =SEeki T G iR

_'T'.'Lw.'lm?'-:_r' -::r-p-—-\.
' o & d- - i
L

iy

sl m @ rmay
RaE o Wi
"
B
.1
—
[
=
BT LY

L
SIS HO XI0MNI

2

'ﬁ‘i-

=)
OH LImMA
B e P ] o
g g™l inE
e
Sy ——
i
Lo el E ]
La s o=l

o

JANITT dINVdAd/3d0OHVL




EZ o
t!

I

LR L e

R T g

-— -

IR R R AL LT

el T

Fi::i:;iif;:iiiE;Eiii:;i?i??iii?iii?ii?ii?;ii?

T T T S T L L T T T
FoalsulPaaal M aalal Meal el Pl PPMaylualuenslly
= E ™™ EER T EE =

EESEENFCFNICETFOFTIALFCIATTECCETRINTT@@rna

I IE

I
:

CIELTEEITrCTELE
i -
Y
Ijv L iff!l!‘!
® I‘l i-l?;l--!
LT P B L B

PaERELE

i Lt
BIRTRIINEEARTRS

Hil B |

[ Fiade s aadada e daaa 2 1 (2444
i 1
i
Pl |
iiiiiﬁi:iiiliﬁﬂﬂﬁiiiii'iiiii?iii E
U HAEH TR T T H

'|'

FAATEH LINE BEE LD

e [sml== | Ly &) [




£ || ===

S




i

=P e [ [ [ =

M s as e S EE
AT T R e e s
mamy T s By
L Ll T SR
e der— T 0]
e e e

LR

AT T Tl T e TR e TR P LT T §

MNM QINYHAL 0HY L
IHS0Hd ONY NYId

— I
o i i
LR T

ETEWL EAEAD B

o rere Sy
oy ) Dl 2R F 7
[+ o -]
e S e i5E) iEmaeg 3

OTHEEN

[ L -

iz Ed §
- (e

mian oK
— e i,

-3 k=

fR|g)4 ™

g . : =
F i L] . - ; & ' I § .r.... . -

- —— & ot F - .4.||1l.l-.-||.l... - - . h PRy AR IPTRLE S .J._.l.l_l_.ulrur. .r|1l|lll..l_ﬂl.||-u.lr|..l.l|.1.‘... ..1. al__ulaﬂullli..ﬂ-u.rl 1
G, B A TR o i, Dy IR M TR O G R R R N R
T 4 [ s o ..“.."u...- . 1 i _......- A, 5 il Wnie i .n“.ﬁ._. o .r.ﬁ..1...___ % . o ol ..“. o l.ﬂkw.. Ly
I e L] P i [ e e i ._._u.l..rl.l. "] ' o Ll ] LT s ! I
¥ ] ==k ..I-... T = Rt E ey bt .._.. el e T e -..._.r. i | x .|.1.| L _ls‘.. i .|-_| . i PR it i BB 3
¥y ] vy S o L __.m1:._.... B ikl T S gy - ..-..\.A.._n. -_...“.r.-.. ...1.ur.-..-u...1... [
AL Sy s - g e = f5 B e e B s Ty : [ 3 2, il B A T e
it SR T Wl e S g, T b B e aeeT )
B R e SRR T T A e e N =, AL Mo 0 e

ok L = - “|.1 i “r = 1_.||1.|. .“ g = | Iy 2t |-. a - JF.lIl = L L, =,
R N e e e e e S YRR
ey o~ ) a oy e il a 7 s vl 2y I ¥, ool lfrl.-H 1 =By 5 u.

g S = H 4 . e . Iy -n. B Wl g T b ey
Jd i ol 13 " .. - o = n..n..l .-...“ . -1 s a i S .1|.I-I -1 i ?l_.. .:....." e o ;
i ._.u.__N__.J_.”.wh : ol £ = y i 1 .ﬂ.-..l -.1-n B2 L4 L] ....... J.....l-..... - ’ it Lu..u .r‘..q."... I._l.-|- %uﬂrh
“ *of I Jn...l i P DR - s fH- m. ur.h_ e /rr! .Inm. L.Jn..r-..-.-h.‘u.."“H
_1.r.l.l .- = “lmu.ul .|.1“ y .:.-“r..l-_...-_-l ool e = i = .ﬂ.'._. s 2 - - - iy .|




e LA

AT O ST SO oL el d el P T

W0 GHY WY d

AN QIWVHAL S0OHYL

, | T

.. u._ | .. m...__..___f _WP__“___-_n.U Hﬂr._._._mh._____{

?f._u_.. ..rl 1ﬁ
.l l.....wu._._l.__.. ...w_
i Lt

..-.I.rl "..__.1 ._-._“.1 ...|-..1..-. .-.1. .-_‘.-_r gy = .... |-.._.-.1..
_HFr_l__F w1 :_{ i ..........n.a.n..a.,.h.......luw.ﬁ#.lln.n .._..:F..__....h..q....i._.la gt

..............
1Lk A S et T ey WA e N et M T T L

..._n_,%n_r..ﬂ R g g

...._.._m.._u..:.....“ ¢
L.i |
=

r e = e - . - - -
- == = - - —_ = &
. ’ L] - - wil 1 ] n
W . . " i
- e . L] g L _. —.ll
i = e [ i B . =
(P 1 & A
" b= | anr | i . ! & e
. = I : IR e I o T LY
" ) | - m_uﬂ. i a1 o 1h \ LU ﬁf- LY o
. b : L : \ s ...... o [ . |
- . . . R = y Tk L T b i
[ Sl e . b Al FL B =1 =} T Bt 4 B H .
= i e [ g
A T R A e ! i it AT
T S TN v = L y

S

AETHS

h:..
{
€lal 4w




]
- i
R R L] _ _ s I
.‘ i e o] b T e | | -
Ay EE T e LT W Tt _ [T
e S S bl TR J _ ..__ = r - kb
I e T B R e T N — — - — i
ik B e R T | _ e I T T * d E
P o e e
=1 ﬂ _ i m

LS o
i
a
3
i
=

“mmm TomEEE LU B TE N

i T 5 . 5 e e e =

2 - i .
_...-IJII-I-I.M-H11LI o i ._.. & —" ™ | % Hirk s T
- e e R TR it , W % e WASAEE T 3
EE = e o s iacd” _pazambipts ¥ T il i 2 i, '
e L | s L] !
mw —1 i : | S - I...._”.__..al.l....l _ + Ll e AW —

MNM QINYHAD/S0HYL
FTN40Wd ONY NYd

e E ?!.'ET_:*!._:J.' ...rr:: :

oS A fig e )
e :

|"-..1"

=

i i il 0
P Tl

1 5 Y .. s s e —

g
l|u| b
L

_ _ — | — _ _ _ _ ||_ _ — ﬁ —— ..-._.|1 . - - .u-m_.._ H_._.. - Flu...u _ .-._ﬂ... _ T
] ] _ - s | - - — I - - :
h | . —_—i e T v el bl T mhT
G 1: - E—- =2l st s

: vt omad T S i i -

. e ol R " A ke b ko | o ks o * -.__". oy Jor ar H
£ o B = r = HEne. l._..r-ﬂ__l..-._.'l - o I ] ..... ...r|11|. ™ e, ¥ 3.

72 : . e o R SR - b B N TSR M
\-— J i — ... . | M S| —_ =t = ——— - o

o H._ — ——— =i, =, = el L — . S T T

i LT E -
i i e T ien a1, T I ™ o 1
wl o T ¥ 1] T _. F.-w L] 8, 11 w { H IR 4 |—“n
m_ i LEF e T Tl wa = -#l

(1.

L I S il
|Ia.u.nl...” =k .-.ﬂ-...l.....ﬂ.. E e p

St e e




"
B = 1 S e . ey
F o s R P Rt
| o= T e ] e

dievimsi ow “raliih ol iTeekT

| Sy, Ty PR
L R e e e ]

B e re s e |

AAENOT BoEAlE |t
Lierows moeiieed ] sy rgeiaivres Treldpe iml) BS-lfe ¥

L Ll ]

HNIM QINYHAL/F0HY L
FNA0uA ONY NV

£dS

L @&

Lt e
s e

LRI FLOFE

L
d

' -ql-i|1-'|

ErNEEE
| owwes cmizies | _ m _

(] 15
R . [ S IS, SRS
Fise 1 | |

uE_wEmEEaﬁ,:- e —
e
|

|| .
T R WO T

o

.I.n!...lr. P . 1II-&.||._
R e Wkt

U e e A

|+ mcy
=) s o :
2 m—
e S L L =t o
i i B - .n........ e
" . - .u.._.i _._-li.-._..-.-.._
-l -
. ..... i il el
o g b=l 1
h-' e — -
e [ ||_u.n.n||.l..m..m - — i
— = & e B - 5
oo i 4 - AR w k. WEEE
™11 - m _ 1 e
1 1y Pl Tt W R
i _“ | il as wid
H - = =
o o= el —
- _lm_-.. T et T e e e B —
o HJJ” =1 g — L] - = — = s ety -
..n...u.i - ﬁrn_....".-__rhl.....ul1".|ﬂ...... G
I PR T o e U = o
A A R B e iy L . et Py
.d_....” ]S S B e e
] .ﬂ .|.......t.|-||.”.|—. £t f _lhﬂ. A —__.
-.J |..-.“.||" =y ﬂl.-lhll.ﬂll” ._I_ﬂ1. .|.ﬂll. ”l
S U A e
. e
|_..' H H‘I-.I. - B o = = .1“!

ﬁ [W.w_-__.n.w.qu.h_n._u ..m.-.l....r.ﬂl!n_.q..‘l.u..h l_.t..ul-._. r-.HJ......

T et ::.Lw,

2
.l..._.-..-_...._.._.“1

BT LLMED IF 3OveT Hiweg

1
_|uf|r-. _ E...___ - u.“._."..F TR e rik Hif

...'\._m
T TR
R 3 Lol TF L

L ! o .
..-..l__.. ..__"...—i.-.uﬁ..u:._..."_ﬂq.t

ww

.._...._....._....1_.l.__.|- bt

-1-__....1 o E————p .J.-..ﬁl.....l-...%... .|-..
q‘

o n.“.-l.r. I-. J-ﬁl I.H-I.r.-

g
Ty
Li=
LT
e g onE
r £ - wTIEE L]
— -
= - m
i (1] -
—r— H...ﬂ. a - TG — = o— ————
S s, el - ey e =
— — » B — = -
P iy,
iy ® gk WTWIE m S -
nw - BT




a
3 N
B S Sy ]
.ﬂ l..h.l.l__l.u__..__ prp IO Simadl
— e b i

I___E-._l-_._u_lq_.

imnimi® i wa
h = s EU 0 R 1 e

-, FEI. e T H

/ Jalfmﬁfff@nkx . ———
?ﬁ D —

___5 mﬁlﬁa .ﬁrﬁnr R
Hﬁ\.\M \\“u- - xkaﬂ

i % - ATk &ipmaprey ¥ae

NPT QIWVHAC/SOHY.L
30k ANV NV 1d

'l
" T, =y el - = [ 1I|..1 - b 5T - P T
.._w. P .r-..—_ml.kn.#..ﬂ..._.,.n_...._..w...r By T S e .._._.|.."._...|h 3
o A la]ﬂdhgiﬂtlﬁmﬂrﬂ St
¥ il . ...Um...ﬂ.._.vﬂ.‘l.........luHL........ .......m.._..-luru.u.i.l. ..HMH__ ﬂ‘l..—.."lhﬂm.-_.Lh.ﬂT...H u.u.lu.ﬂ.._lu_-lu...-.. 5
FL R e g, L ﬂ.nh.mvﬂuhu._-._r...-ﬁrr_..-..nlaﬁ!uﬂ-..f.h.. _.u... ..-__. ......-. T
al . - r '

2y
.L.- _..
.m--rlr.-lT.J-”.ru J ﬂ..l e S i
& .n1~.n....u..“.“__....“...__”....,__ u._.u.m_u"...._r..f... i Ty
.__.“__ﬁ. e g L 4 e B
4 et T T Rkl ; .
}I_ ﬁ.‘lrh‘ﬂuq.-..ﬂh“rri#rﬂ_-.-mhr_. _. f .muw__ - 1- h
L

o e

T ......q.‘..L.....u.mmwﬂ.. e
ol wi

i . -

ol &

S o e __..n Sl
] a :-.._. 1y - -
L - .._.._1.. i s

.....r.. .n....-.....ﬂk.u-.. ....
. P L B ..-r_i..lﬂ...ﬁ __...L......“m_.nur....:.__...... ..m__.w.n-_.m. .._._h.- T o
.  Ville T e e S MI.-.I....I”I:_H.-...1-.. R v T o 25, TR S

- .W.. ..Llln.r .. -||_-. . I i = T i ..|| ._- n
L e ."" .”" -l L l.-_..

et

| TTELETD A e e




gy e I GRS ET TRILEITE i
- L] I.I.-.II - LT [ L W i | o ; _..

EEE— T ey RN | | P s .-r.m 5 .__ I
FAEpr e o I | | _ . (. FR. |
T e - = e "-

&1 -
e == T

e

LT

Pr—p———
IWWLRID ¥ 20V HEAT

Y P AN N EEE R S R E SRR &
L S et 3| i Ly | X BRI il ol 1111l 1S M) ol Lk di | — el
T R b2y g | S | I 5 | I | gl T
. r n | _ _ r_. — m _ ! | B [hiLEITE A _ = _
i mll.u... - L _ S S . — 1, 0 i
i |

i ol i L] [ [F YT TR
= - —_ - -

FIEEy==
g
g
ey

LI TR B LR P B Lt e

_| i i (L o
_ RENES 1Y -E_E...uih__ _ _ _
_ | | |
: . T e T T HRET T o e

HNIM QIWVYHAL/FOHYL
3084 ONY NvId

FL RS e
ROTHON | W T .__..1..... P APy Y T
e p— - - il .-“‘-.. L
.-n.:i Lo - = 5 . -
—L & £ u-.u'“.#._. et

s

: = 1K
| SCAE ek B
g

.-..Eu.ﬁ et tu u.-m ........ é“ﬂu X
T —a 4, __l.._. s s ;
ﬁdl ﬂ Hn..“f..iu..ﬂ.‘r—ﬂ.ﬂ__.uh. = ot ﬂl =

..,|1...L
gL L
; o,
e
ol il WY fr._.r. -
| B
I

i T
=
'
.l
s Pin
o

=1 114
e o e
L e e

i

Ny L
mw e

T

....:.I...:.uu..u- F.56)
mMHq...._pnﬁuTr S
Bl S T
R YA e

e e e )

3 200 DK

T =
N AT e
rﬁw”f_ﬁh.wn_.kﬂulﬂhﬁ e

vy masee §




I
AT = 0 e W * b ' 5 B o HE B
5 L] R e e i : j _ _ .

e LB S

— ] e | = Wk 4 m “ £
- — .__..l...l_.ll_ Mui.n PH i —= s .__l._....lr....l.||.||.| = s et ERUA et e o S I e—y
|

LR L T

i °

|

I
i IEFEE 6 . e sy ' ™
— # : A
e
oy = _ ! |
m ¥ g " Y ..-. - r - 2 g
r, T al o = = ! -n [ IR =~ "l [ ]
| w R - 5 = {
> . 1 [ e =" . - r &

HNIM QINYHAL S0HVL
N0 ONY NV

e . e )
nwe |4 i il W o e
] Furfr e P {2 T s
i papva | v [SE L & _.-..u.n...u. e H.L.:_ .....u. 5,
: Coat R L
. | oL T ; u ..._lﬂ”-l..nw o
@ 2 e \ - T 3 .m""_.m.w__m.ﬂmm.n Mﬁ. r._m..-””..,_.u...m.___....__..ﬂ_uw.n. .._....._........._|H."-m - &
T =~ T : Ae i, i L) oy -
¥ i | -
: e | 1 i i _m 1 | _i.q_a | | A .
s I | ! r §
1 5 0 o 8 S e s S N
ﬂ-.—._mﬂ._ T T T _ N | _..]r-l m..l | _ | 1 | o oapmed = | w—uﬂm
i m m — B RANT Y DOVHD MR | = ¥




LI SO g e e | TRROSY LG BEsET
HANM QIWYHAL SOHY.L
FTS0HL GHY NY 4

T

A

=4 T

Sk

O S

y @ |==1E8

2

wa | 6ea ._.

L AT §

v | L.u. x
L ey

.-...1—..1—,.? .
. .._...I..v..."._....m

poma | w [T
pomooz | w | d




e

NI QINVHAL/S0HYL
FIAOUd ONY HY1d

|

< N
3 e

U G T N A N s THROEE L B

e AT

iy Algrn

JLLEE | DS i

2 0 D

m=g | o |

L A b

B Q) &|

= B3S

@”

BWRANTY ¥ 3aYND M

g
=

B3 S

¢ i

by 5 -




I"'_ e R LT S sl BOAING RO TR b LN bl = I
1“'@' : st WNI QUNVHAL/FOHY @ :
‘H i SNOLLOISHIINI z -%? :
1l
3 =iy
Y
2 + 3
z
<
-
a
g
G
'?5? ? :,:mnmm;rn o % g_
e i B
u 8
'r.m- *.J:f| !_Ei E
il
40

TAHOE / PYRAMID LINK - MAYS LN. & ZOLEZZI LN IHTEHEE{'I'DN

TAHOE / PYRAMID LINK = [ /=0 4775
e S )




-

HNM QINYHAL/I0HY.L

=31l

S

g
i

il




MT%
bl |

!

BLNEW A D Hois ROULDEE - BEOED il

|

RO WA 0L DO« L0 YWAS
O = LB WAE O DO s el WAS
oE =

—— e
MLANIATASHGW] NOWI0E EE0HD ThLd
O & LEE "WAD 0L 00 » B Wil
NOILD3S avou
1.-"-II-|.| L
b IR - - - _— e
. e NI o T —
L
5 o E L} =T T I
- .h : -

e

NOILD3S avY0d
m, === e = = T €
m ..L||-.__..r|_r..._ﬂ..l, o
| _n_
_Mm - o 32 a _ : =
E
m HLL T S0 IO e W P LT - EEROET TR




[E———

ey

ST T mf e et T UFSPE FL TPEEE 6 A §

HNIM QNYHA 7/ 30HYL
SWALSAS TYHNLINKLE FOOHD

- s

PRESTRESS CONCRETE BOX GIRDERS

[

— -
HEREA

et

HERER

|
.
pam |

7
\

N

[

[




