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EXECUTIVE SUIBRARY

Kennedy/Jenks/Chilton analyzed three conceptual storm drain alternatives
based upon HEC-1 hydrologic methodology for the determination of peak run-
off flows for the Plumas/Moana Storm Drain project. This work was under-
taken as an expanded study to evaluate upstream detention as a means to re-
duce overall construction costs. This supplemental report expands upon the
work presented in the Preliminary Engineering Report for the Plumas/Moana
Storm Drain submitted during April of 1988, amended and attached hereto.

The recomrended alternative assumes the existence of the Dant Boulevard
Storm Water Detention Dam and the associated attenuation of the 100-year,
24 hour peak flow. It does not assume the existence of the golf course de-
tention basin(s). The recommended alternative is labeled as Option 6 of
this supplemental report.

Option 6 consists of a new 36-inch diameter pipe installed in Glenda Way
and connected to the existing detention basin constructed at the Manor Care
development just west of Plumas Street. This new run will pick up the ex-
cess flow from this basin that the existing 36-inch and 24-inch conduit
cannot accommodate. The new 36-inch pipe will run east down Glenda to the
intersection with Lakeside Drive. At this point, it will combine with a
new 60-inch diameter pipe to be installed in Lakeside from the intersection
with Moana Lane. From the intersection of Lakeside and Glenda, the storm
drain runs north in Lakeside Drive to Brinkby Avenue in a 96-inch pipe. At
the intersection of Lakeside and Brinkby, the design runoff will be turned
to the east and carried in a parallel system comprised of an existing 60-
inch pipe and a new 66-inch pipe. Approximately 300 feet east of Lakeside,
the flow will be combined and once again turned to the north. The runoff
will then be conveyed in an upgraded, existing concrete Tined open channel
to Virginia Lake,

~ As presented in the initial report, local runoff will be handied by in-
stalling collector mains off of the major structure in Lakeside Drive.
24-inch diameter pipes will be installed in Berrum and Brinkby to intercept
“the local storm runoff and the flows carried in the existing 24-inch dia-
meter CMP coming from the Manor Care detention basin at Plumas and Glenda.
The local system will be designed to accommodate the 100-year storm flows.

For planning purposes, the total costs for the recommended storm drain
facilities will range between $2.06 and $2.25 million.

CRDOY 1 877041.00
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CHAPTER 1
INTRODUCTION

In January of 1988, Kennedy/Jenks/Chilton was contracted by the city of
Reno to provide preliminary design analysis of a storm drainage system to
convey flood flows through the Plumas/Moana project site. The project site
is bordered to the south by Moana Lane; to the north by Virginia Lake; to
the west by Plumas Street; and to the east by Lakeside Drive. Tributary to
the project site are two drainage basins which extend to the southwest and
cover over 1.9 square miles of steeply sloping ground. The project scope
entailed the evaluation of alternatives of combining existing storm drain-
age system components together with new facilities to convey 100-year, 24
hour runoff flows to Virginia Lake. The following 100-year runoff values
were supplied by the City:

1. . 575 cfs at Plumas and Glenda -
2. 230 cfs at Lakeside and Moana

These values were developed using the "Rational Method".

The project area has a mix of new and older developments, primarily nmulti-
residential units. The existing underground storm drainage systems appear-
ed to have been built without master planning and without allowance for
significant off-site inflows. Kennedy/Jenks/Chilton's Draft Engineering
Report submitted to the City of Reno in April of 1988 concluded that the
existing storm drainage system provided too little capacity to convey the
100-year flows and that a new system needed to be constructed. However,
the costs developed for this new system proved to be substantial, between
$2.5 and $3.0 million.

By amendment to the original agreement, the City of Reno requested that
Kennedy/Jenks/Chilton expand its scope of work and study potential means by
“which to reduce peak flows entering the project site. This work was to in-
clude the re~evaluation of the hydrologic methodology used to develop 100-
year peak flows and to explore viable storm water detention sites upstream
of the project. This work was undertaken in the effort to reduce construc-
tion costs of the onsite facilities to previously established budgets set
by the City. The following sections discuss Kennedy/Jenks/Chilton's hy-
drology studies, conceptual designs, conc]us1ons and recommendations on the
expanded scope of work.

CRDO7 1-1 877041.00




" CHAPTER 2
SCOPE OF WORK

The scope of work covered by the amended agreement with the City of Reno
primarily consisted of evaluation of the upstream tributary areas for
possible reductions in the 100-year peak runoff amounts. Upon completion
of the upstream evaluation, any reductions gained were to be implemented in
the conceptual design of an onsite storm water drainage system, A primary
goal was to utilize existing drainage facilities to the greatest extent
possible, :

The hydrology of the tributary areas was re-analyzed using HEC-1 modeling.
This was done to develop more site specific runoff values as well as pro-
viding hydrographs of the floods. Also, potential storm water detention
dam sites were investigated to attenuate the runoff and reduce the peak
flows to be carried through the project site to Virginia Lake. A target
value for the reduction of the peak flows was not set. Any significant
amount of upstream attenuation of the peak flow would reduce the size of
the facilities onsite and thus reduce costs.

CRDO7 2-1 877041.00




CHAPTER 3
HYDROLOGY

There are two offsite drainage basins tributary to the Plumas/Moana project
area. The larger of the two basins enters the project at the intersection
of Plumas and Glenda streets and has been designated as the "Plumas Tribu-
tary Area". The Plumas basin encompasses a large, narrow area of approxi-
mately 1038 acres that extends to the southwest nearly 4 miles. This
drainage basin parallels Skyline Boulevard, lying to the east and is con-
tained in a well defined channel (see Figure 2).

The smaller of the two drainage basins, designated as the "Moana Tributary
Area" lies to the south of the project, south and southwest of Moana Lane.
The Moana tributary area encompasses approximately 183 acres and is about 1
mile long (see Figure 2). Flood flows within this tributary area do not
travel in well defined channels. However, the flows eventually reach the
intersection of tloana Lane and Lakeside Drive.

Kennedy/Jenks/Chilton was directed by the City of Reno to perform HEC-1
computer modeling of the tributary areas above the Plumas/Moana study area
described above. This hydrology study was to determine SCS runoff values
for the subbasins and to allow for the development of flood hydrographs for
routing purposes. The overall hydrology study is summarized in the report
titled "Plumas/Moana Storm Drain Project, Draft Preliminary Hydrologic
Analysis" which was prepared for the City of Reno in September 1988 (see
attached copy, Appendix A).

The computed HEC-1 100-year, 24 hour peak flood flows at the intersection
of Lakeside and Moana (Moana Tributary) is 153 cubic feet per second

(CFS). The computed 100-year, 24 hour peak flood flows at the intersection
of Glenda and Plumas (Plumas Tributary) is 972 cfs. The computed 100-year,
24 hour peak flow into Virginia Lake is 1175 cfs. These values compare to
the City of Reno supplied flows as follows:. ' - : B

CITY (Rational) K/J/C_(HEC-1)

Lakeside & Moana (Moana Trib.) 230 cfs 153 cfs
Plumas & Glenda (Plumas Trib.) 575 cfs 972 cfs
Virginia Lake 720 cfs* 1175 cfs

The HEC~1 (SCS) modeling incorporates the drainage basin's physical fea-
tures, such as slope and soil type, into the runoff computations. It
therefore is believed to be more representative of runoff that is the
"Rational Method". The differences in the runoff values for the Plumas/
Moana project shown above are derived from inclusion of the basin's physi-
cal properties into the runoff computations. The large increase at Plumas
and Glenda can be explained by the steep terrain and the impermeable soils
that overlay most of the subbasin,

* Computed by K/J/C based on pipe flow through the project.

CRDO7 3-1 877041.00




HEC-1 modeling allows for the development of flood hydrographs and the
routing of floods through various systems, such as reservoirs and under-
ground storm drain facilities. As requested by the City of Reno, Kennedy/
Jenks/Chilton studied several detention dam sites to reduce the 100-year,
24 hour peak flows entering the project. Only detention sites within the
"Plumas Tributary Area" were studied. The lower runoff computed for the
"Moana Tributary" and the absence of suitable detention sites precluded
study of that area for detention purposes.

CRDO7 3-2 877041.00
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CHAPTER 4
DETENTION DAM SITES

Kennedy/Jenks/Chilton studied several detention dam sites within the
"DPlumas Tributary Area". These included the following locations:

1. McCarran Road embankment adjacent to Skyline Boulevard.

2.  Main drainage channel adjacent to Horsemans' Park.

3. Main drainage channel adjacent to the intersection of Dant Boulevard
and Pioneer Drive.

4. Several locations on the Washoe County Golf Course.

Of the above sites, only the Dant Boulevard site and two sites on the
Washoe County Golf Course were studied in depth. The other two site were
too high in the basin to effectively reduce peak flows, The McCarran em-
‘bankment was not designed or constructed as a detention dam, which left
doubts about its efficacy as a dam embankment. o ' '

A. DANT BOULEVARD DAM

The Dant Boulevard dam site was deemed the best site on the main channel
stem of the tributary. The site is in a well defined channel with adequate
storage volume available for the 100-year, 24 hour runoff. The Dant site
is low in the watershed and can capture approximately 63 percent of the
total land area tributary to the Plumas/Moana preject. By separate agree-
ment with the City, Kennedy/Jenks/Chilton provided design services for the
Dant Boulevard Detention Dam, which is due to begin construction during the
early month of 1989 (see the "Design Report, Dant Boulevard Storm Water
Detention Dam", November, 1988, prepared by Kennedy/Jenks/Chilton for the
City of Reno).

Alone, the Dant Detention Dam reduces the 100-year, 24 hour peak flow at
the intersection of Plumas and Glenda by 627 cfs; from 972 cfs to 345 cfs.
The flow into Virginia Lake is reduced from 1175 cfs to 558 cfs; a 587 cfs
reduction in runoff flows requiring underground conveyance structures.

B. GOLF COURSE TRIBUTARIES

Two sites within the Plumas Tributary on the Washoe County Goid Course were
studied in the effort to reduce peak flows of 345 cfs at Plumas and

Glenda. The subbasins tributary to the Golf Course from the west and
southwest (see Figure 2) contribute approximately 200 cfs to the 100-year,
24 hour peak runoff at the intersection of Plumas and Glenda streets.
Kennedy/Jenks/Chilton provided preliminary design analyses of two potential
detention dam sites together with flood routings of the design flood. The
two sites are within fairways located in the southern part of the golf
course (see Figure 3).

The Washoe County Parks Department was contacted regarding use of the golf
course for storm water detention. During a preliminary meeting with the

CRDO7 4-1 877041.00




park personnel, they expressed the willingness to allow storm water deten-
tion if permanent irrigation storage could be incorporated. Therefore, as
directed by the City of Reno, Kennedy/Jenks/Chilton preliminarily sized the
detention sites to incorporate at least 20 acre-feet of storage volume for
golf course irrigation purposes. The 20 acre-feet of golf course storage
was only analysed in one detention basin rather than splitting into both
sites.

The tributary area to the Washoe County Golf Course is comprised of two
subbasins that run parallel through the golf course. These two subbasins
eventually join together at the east end of the golf course, just west of
and adjacent to the Manor Care Development, which lies between the golf
course and the intersection of Glenda Way and Piumas Street. The confer-
ence of the golf course subbasins is just upstream of the point in which
the Dant Detention Dam subbasin comes into the natural drainage system,

The total 100-year, 24 hour runoff volume from both golf course subbasins
is computed to be approximately 28 acre-feet, with 24 acre-feet in the

" southern-most basin and 4 acre feet in the northern basin. Kennedy/Jenks/
Chilton produced topographic maps of two potential detention dam sites
selected in conjunction with the City of Reno and Washoe County Parks per-
sonnel. Based on the required storage demands, the detention basins were
sized to greatly attenuate the 100-year, 24 hour flood.

Preliminary design of the two detention sites on the golf course led to the
conclusion that one site which coupled the runoff volume with the irriga-
tion storage volume would be the most efficient design. The northern site
proved too limited to provide for 24 acre-feet of storage (20 AF of irriga-
tion and 4 AF of runoff) without excessive grading. Therefore, the
southern fairway site was designed to accommodate 40 acre-feet of volume,

The southern fairway is much better suited for a large detention basin site
than is the northern site (see Figure 11). The ground is flatter and the
fairway is wider to allow for the basin while still retaining it

" "playability". Also, the southern fairway already must detain over 20

acre-feet of runoff and to expand its capacity to 40 acre-feet does not
drastically impact the site. However, even on the southern fairway, the
dam structure required to provide the desired storage will be approximately
20 feet high, thus requiring State of Nevada review and approval.

Preliminary routing through the basins indicate that the runoff entering
the Plumas/Moana project site can be reduced from 345 cfs (with the Dant
Dam) to approximately 149 cfs. With the golf course detention coupled with
the Dant Dam, the peak 100-year 24 hour flow through the project site is
computed to be approximately 362 cfs. This compares to the 720 cfs used in
the development of the original alternative storm drain systems for the
site. Table 1 below summarizes the 100-year, 24 hour runoff reductions of
the various scenarios:

CRDO7 ‘ 4-2 877041,00




TABLE 1

SUMHARY OF DETENTION BASIN REDUCTIONS TO THE PEAK RUNOFF

Tributary City Runoff K/Jd/C HEC-1 K/J/C HEC1 K/Jd/C HEC-1
{cfs) (cfs) with Dant With Dant &
(cfs) Golf Course
{cfs)
Moana 230 153 153 153
Plumas - 575 972 345 149
Virginia
Lake 720 1175 558 362
CRDO7 4-3 877041.00
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CHAPTER 5
STORM DRAIN CONCEPTUAL DESIGNS

A.  APPROACH

Kennedy/Jenks/Chilten analyzed the existing storm drainage systems and
found them to be under capacity to convey the design flows entering the
project. However, based on the reduction in the design flows accomplished
primarily by upstream detention, the existing storm drain facilities can be
Teft in place and utilized in conjunction with new facilities. The new
storm drainage facilities are sized to carry the flows in excess of the
capacities of the existing drainage structures. Conceptual designs listed
as Options 4, 5 and 6, investigated in this supplemental study assume the
existence of the Dant Boulevard Detention Dam and its reduction to the peak
flows., Options 4 and 5 assume that additional detention is prov1ded on the
Washoe County Golf Course. : . _

B.  ALTERNATIVES

The flows entering the project are reduced from those previously used for
preliminary design. This reduction of flows allowed for the use of the ex-
isting storm drainage systems to a great extent. Kennedy/Jenks/Chilton
provided analysis of three options in conjunction with the upstream storm
water detention scenarios presented in the previous sections of this re-
port. Each of these three options used existing storm drainage facilities
to some degree.

The basic flow routes remain identical to those presented in the earlier
report; only at reduced quantities. Options 4, 5 and 6 pick up the runoff
from the "Plumas Tributary Area" at the newly constructed detention basin
adjacent to the intersection of Plumas Street and Glenda Way; installed as
part of the Manor Care development. No direct connection is made to the

~7'x5' box culvert which empties into the Hlanor Care Detention Basin. In-.

stead, the existing 36 inch and 24 inch storm drain pipes already providing
discharge from this basin are augmented by a new storm drain sized to
handle the excess flows,

Likewise, the runoff entering the project at the intersection of Moana Lane
and Lakeside Drive is collected via catch basins and discharged into the
new main trunk line system, which runs to the north down Lakeside Drive.
The flows collected at Plumas and Glenda are run east down Glenda to the
intersection with Lakeside, where the flows are combined with the "Lakeside
Tributary Area" flows. From this point, the combined flows are conveyed
north down Lakeside to the intersection with Brinkby Avenue. Options 4 and
5 differ at this location. Option 4 takes the flow from Lakeside and turns
it to the east down Brinkby using the existing 60 inch pipe together with a
new pipe run in parallel., Option 5 splits the Lakeside flows, with approx-
imately on-half of the discharge running east down Brinkby in the existing
pipe and the other half continuing north down Lakeside in a new storm drain
pipe to Virginia Lake. Option 4 requires that the existing concrete lined

CRDO7 5-1 877041.00




channel running between Brinkby and Virginia Lake be upgraded to accommo-
date the design flows. Option 5 does not require any modifications to the
channel.

Option 6 is similar to Option 4 in alignment. However, it differs in the
fact that it assumes that no detention is provided on the Washoe county
Golf Course., Therefore, Option 6 is designed to carry 558 cfs of peak
flow, compared to the peak flow of 362 cfs assumed for Options 4 and 5.

Kennedy/Jenks/Chilton reviewed the flow paths of excess flood waters
(approximately 50 cfs based on calculated capacities of the existing 36-
inch and 24-inch pipes providing discharge from the detention basin) that
would overtop Plumas Street at the Manor Car detention basin adjacent to
Glenda Way. Based on the topographic maps produced for this project and
field observations (no surveying), it appears that excess flows from the
detention basin will primarily travel south down Plumas towards Moana.
Significant flows down Gienda from the Plumas intersection do not appear
possible, It further appears that the flow will be equally distributed on
both sides of Plumas. At Moana, the flow will turn east and travel down
Moana towards Lakeside. The portion of the flow carried on the north side
of Moana will most likely turn to the north at the intersection of Clover
Way and travel to the intersection of Glenda and Clover. A sump condition
exits at the intersection of Clover Way and Glenda Way. The flows not con-
veyed to the underground system at this point would eventually be carried
overland to the intersection of Glenda and Lakeside. The flood flows tra-
veling down the south side of Moana would end up at the intersection of
Lakeside and Moana, adding to the "Lakeside Tributary" flows. All along
these flow paths are residential and commercial structures.

Therefore, based on the above observations, Kennedy/Jenks/Chilton decided
to include underground pipe capacity in Glenda Way between Plumas and Lake-
side to convey the excess flows and to alleviate the flooding potential to
Plumas and Moana streets and the surrounding residential and commercial
structures.

Options 4, 5, and 6 are briefly described below.

1, Option 4

Option 4 (see Figure 8) assumes full upstream detention with the Dant Dam
and the Golf Course detention dam(s). The 149 cfs flow at Plumas and
Glenda is conveyed down Glenda by a combination of three conduits; an ex-
isting 36 reinforced concrete pipe, an existing 24 inch corrugated metal
pipe, and a new 36 inch reinforced concrete pipe installed parallel to the
existing 36 inch conduit. The last 30 feet of the existing 36 RCP adjacent

* to Lakeside Drive must be replaced with a new section of 48 inch RCP due to

the flat slope which reduces its capacity.

The 153 cfs inflow at the intersection of Moana Lane and Lakeside Drive is
captured in large capacity catch basins located on all four corners of the
intersection. This flow is then conveyed north towards Glenda Way in a 60
inch RCP, The 60 inch pipe will begin on the north side of the Moana/

CRDO7 5-2 877041.00




Lakeside intersection so as to avoid most of the numerous existing
utilities located in this intersection.

From the intersection of Glenda and lLakeside, the combined flow of
approximately 302 cfs is carried north along Lakeside Drive to Brinkby
Avenue. Between Glenda and Berrum, the flow is conveyed in a 78 inch RCP.
At Berrum, the diverted flow carried by the 24 inch CMP from Plumas and
Glenda is brought back into the system. The combined flow at the juncture
is approximately 324 cfs, which exceeds the capacity of the 78 inch pipe.
Therefore, between Berrum and Brinkby, the flow must be conveyed in an 84
inch RCP,

At Brinkby, the design runoff is divided into two 60 inch RCP conduits, one
existing and one new, running to the east. These two conduits run
approximately 290 feet along Brinbky to where the existing 60 inch pipe
empties to the north into an existing concrete open channel with the
following dimensions: .

Bottom Width: ~ 4 feet
Top width: 12 feet
Side slopes: 1:1

Bottom slope: 0.0036

The new 68 inch RCP will tie into the existing 60 inch pipe and together
both pipes will discharge into the open channel.

The existing open channel does not possess adequate carrying capacity to
handle the design flow and must be upgraded to accommodate the discharge.
Basically, the top width will be widened by 4 feet, 8 inches to 16 feet, 8
inches with the addition of a flat slab on top of each channel sidewall.
The depth of the channel will also be deepened 18 inches with vertical
walls above the flat slabs. In addition, approximately 500 feet of the
western sidewall of the existing channel will have to be removed and
reconstructed to allow for the installation of the extra channel capacity
. section described above. This work will also require the placement: of
bankment materials on the west side of the channel.

2. Option b

Option 5 (see Figure 8) is identical to Option 4 up to the intersection of
Lakeside Drive and Brinkby Avenue. At this intersection, instead of
turning all of the flow to the east, the design flow is split with
approximately half going down Brinkby in the existing 60 inch RCP and the
other half conveyed to the north down Lakeside in new 60 inch RCP. This
option does not require any upgrading of the existing open channel and only
minor adjustment to the upper end of the existing 60 inch pipe in Brinkby.
However, the new 60 inch pipe must be installed deep (12t feet deep) to
match the invert elevation required in the splitting structure at Brinkby.

CRDO7 5-3 877041.00




3. Option 6

Option 6 (see Figure 8) follows the same routes as Option 4. However, the
flows to be carried under Option 6 do not reflect upstream detention on the
golf course and area therefore higher than the flows assumed for Option 4
(360 cfs versus 149 cfs at the intersection of Glenda and Plumas). This
increase in design flow required larger pipe sizes to convey the runoff.

In the Glenda to Lakeside run, the new 36 inch RCP required under Option 4
must be increased to 60 inches. This scenario still includes utilizing the
existing 36 inch pipe in parallel with the 60 inch pipe. Also, the exist-
ing 36 inch pipe still must be upsized to 48 inches for its final 300 feet
as in Option 4. The run between Moana and Glenda along Lakeside remains
unchanged in Option 6.

From Glenda to Brinkby, the 78 inch and 84 inch RCP conduits required under
Option 4 must be increased to a 96 inch pipe to provide sufficient capa-
city. At Brinkby, the existing 60 inch pipe must be augmented with a para-
11el 66 inch RCP to handle the combined flow of 558 c¢fs. At the open chan-
nel 300 feet to the east of Lakeside, the flow will also be turned to the
north as in Option 4. The extra capacity added to the concrete lined chan-
nel as part of Option 4 can also accommodate the increased flows of Option
6.

As in Option 4, Option 6 does not call for any work to be done on the
existing triple barrel culvert that runs under Eastshore Drive and connects
the open channel to Virginia Lake. The City of Reno has advised that the
Eastshore culvert(s) is being replaced as part of another City sponsored
project and will be designed to be compatible with the Plumas/Moana proj-
ect.

C. ONSITE COLLECTION

The design of the onsite collection system changes very little from the
“original conceptual designs presented in the previous report. The place-
ment of catch basins differs somewhat, especially at the intersection of
Lakeside Drive and Moana Lane, where large capacity inlets will be
installed to reduce the risk of flooding the commercial buildings to the
east. For the remaining catch basin layout, see Figure 1, Options 4 and 6.

D.  PRELIMINARY COSTS

Preliminary costs for Options 4, 5 and 6 were generated based on the con-
ceptual designs discussed herein. The cost estimates are shown in Tables
E, F and G contained in Appendix B.

Unit costs were derived from Nevada Department of Transportation bid tabu-
lations, contractor supplied preliminary construction cost quotes, manufac-
turer quotes, City of Reno development costs, and in-house cost estimating
guides. Not included in these estimates are utility relocation costs, con-
struction quality control and project administration costs.
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In summary, the preliminary construction costs for Options 4, 5 and 6 are:

Removals
New Construction

Subtotal

Contingency (20%)
Engineering (10%)

Total

Use Total

Option 4

$ 27,500
$1,287,655

$1,315,155

$ 263,031
$ 157,819

$1,736,005

——

© $1,750, 000

Option 5

$ 29,500
$1,396,630

$1,426,130

$ 285,226
$ 171,136

= e

$1,882,492

$1,900,000

Option 6

$ 29,750
$1,247,725

$1,277,475

$ 255,495
$ 153,297

e

$1,686,267

$1,700,000

Note: Engineering costs include preiiminary design and final design costs

only. B
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CHAPTER 6
CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS
1. General

The six storm drainage options studied for the Plumas/Moana Storm Drain
project represent conservative design alternatives for two distinct runoff
scenarios not entirely related to each other. Options 1 through 3 present-
ed in the previous report provided for conveyance of flood runoff computed
via the "Rational Method" and Options 4 through 6 represent conveyance of
"HEC-1" generated runoff quantities. The HEC-1 hydrology yields much
larger runoff values for these tributaries than does the Rational Method.
However, with the inclusion of upstream detention as provided for in
Options 4 through 6, the actual flows through the project are less than for
Options 1, 2 and 3. Options 4 and 5 carry approximately 50% less flow than
Options 1 through 3 (362 cfs versus 710 c¢fs). With no golf course deten-
tion, Option 6 still only carries approximately 558 cfs, or 80% of the
design flows for Options 1 through 3.

The facilities sized for all options were designed for full flow condi-
tions. Pressure systems were not explored due to flat slope on Lakeside
Drive and the need to discharge catch basin flows into the main storm drain
line at the intersection of Moana and Lakeside. The facilities are conser-
vatively designed and will adequately convey the design flows through the
project.

2. Utilities

As discussed in the previous report, utility conflicts are most prevalent
in the intersection of Moana and Lakeside. All other areas are less SR
troublesome and have sufficient clearance between existing utilities to"
allow the installation of the proposed storm drains. Trench shoring will
be required for all installations, especially in Lakeside due to the depth
of the trench and the proximity of the parallel utility lines.

3. Existing Storm Drains

Due to the lower flows, Options 4, 5 and 6 can significantly utilize most
of the existing storm drain facilities within the project. As noted above,
the existing structures do not have sufficient capacity to carry the design
flows alone. New, parallel storm drains will be constructed next to the
existing lines to accommodate the design flows. The existing line running
between Moana and Glenda is grossly undersized and will be abandoned. A
new conduit will be installed which can carry the entire design runoff of
153 cfs. This is the only existing pipe to be completely abandoned within
the project.
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4, Costs

The preliminary cost estimates for Options 4 through 6 do not include the
construction costs for the Dant Boulevard detention dam. Through a cooper-
ative arrangement with a local land developer, the City of Reno will in
essence share in the costs to construct the Dant Boulevard dam. It is
anticipated that the City's share will amount to approximately $355,000,
including design and construction engineering services. The entire dam is
estimated to cost approximately $800,000.

The estimates presented herein only represent those costs associated with
onsite storm drain construction and the Washoe County Golf Course detention
dam and basin. It is Kennedy/Jenks/Chilton's preliminary estimate that
Options 4, 5 and 6 of the storm drain system to convey the HEC-1 generated
100-year, 24 hour runoff flows will cost between $1,700,000 and $1,900,000
to construct. For these estimates, it was assumed that the City of Reno
would pay the entire cost associated with the construction of the detention
facility on the golf course, including resodding the southern fairway. Any
costs associated with underground irrigation lines, etc, on the golf course
is not included in these estimates. No contribution from Washoe County was
figured into the estimates.

Kennedy/Jenks/Chilton estimated that Options 1 through 3 would cost between
$2.5 and $3.0 million to construct. The combined cost of Options 4
through 6 (including the Dant Dam cost) ranges from $2.06 to $2.25

million. The design flows for Options 4, 5 and 6 are lower than Options 1,
2 and 3 by some 50 percent to 20 percent, depending on the option compari-
son. Comparing the two most economical options (2 and 6), the reduction in
the design flow is approximately 20 percent (720 cfs versus 558 c¢fs). The
cost differences between these two options (Option 2 and Option 6) yields
an 18 percent savings which is consistent with the reduction of the design
flows.

It should be re-emphasized that Options 1 through 3 were based on "Rational

" Method" generated design flood flows, which were lower than the flows com-

puted by the "HEC-1" methodology and used as the basis for the development
of Options 4 through 6. If unattenuated flows were used to develop onsite
alternatives (as was the case with Options 1 through 3) based upon HEC-1
methodology (now 1175 cfs instead of 720 cfs), the costs of those alterna-
tives would be much greater than the $2.5 to $3.0 million generated for

- Options 1, 2 and 3.

Thus, the true value of providing upstream storm water detention is not
borne by the cost comparisons between Options 1 through 3 and Options 4
through 6. These are not “1ike" comparisons, the basis of design are dif-
ferent. The true value would be illustrated by a cost comparison between
Options 4, 5 and 6 with alternatives that convey unattenuated HEC-1 flows
through the project.
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B. RECOMMENDATIONS

Based on economics alone, Options'4 and 6 are very close to estimated
costs, with only approximately $50,000 difference. Option 5 is consider-
ably more expensive than Options 4 or 6, almost $200,000 more.

Option 4 includes the cost of the golf course detention dam and basin
whereas Option 6 assumes no golf course detention and requires larger pipe
sizes to convey the flows. If Washoe County provides matching funding for
the golf course work, Option 4 would become the least expensive option, by
about $50,000. However, there are several unknowns about the golf course
and the County's ultimate willingness to participate in this work given the
actual disturbance to the fairway that will have to take place. The deten-
tion dam and basin will forever alter the fairway and the manner in which
it "plays". Also, the hole will be virtually unplayable during construc-
tion and the establishment period for the sod.

 Therefore, based on the uncertainty of the golf course detention dam scen-
ario proposed for Option 4, Kennedy/Jenks/Chilton recommends that Option 6
be the alternative selected as the design basis for the Plumas/Moana Storm
Drain Project. It is conclusive that Option 6 is superior to Options 1
through 5 in that it is the least expensive option and the City of Reno
does not have to enter into negotiations with a third party to proceed with
the project.

As an alternative recommendation, Kennedy/Jenks/Chilton suggest that the
design storm be modified to the 100-year, 6 hour event, This storm yields
a lower peak runoff amount than the 100-year, 24 hour event by approximate-
1y 25 percent. Only the storm drainage facilities onsite would use this
design storm, the upstream detention dam(s) would still utilize the 100-
year, 24 hour event for sizing purposes.

The HEC-1 100-year 6 hour storm event compares to the 24 hour storm as
‘ 111ustrated in Table 2 below: ‘ .

' TABLE 2
HEC-1 24 Hour Versus 6 Hour Storms

Tributary City Runoff K/J/C HEC-1 K/J/C HEC1 K/Jd/C HEC-1

{cfs) (cfs) with Dant With Dant &

{cfs) Golf Course

(cfs)

24 hr. 6 hr.|{24 hr, 6 hr.|24 hr. 6 hr,

Moana 230 153 111 | 153 111 153 111
Plumas 575 972 697 | 345 260 149 112*

Virginia

Lake 720 1175 853 | 558 422 362 272*

* 100-year, 6 hour flood routing for the case of the golf course

detention basins were not developed.
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based oh the percentage reductions developed for the Dant Dam flood
routings (average of 25%).

Option 6, the recommended alternative based on the given storm and
hydrology method, yielded a nearly 20% reduction in cost over the next
preferred option, Option 2, The costs for Options 2 and 6 were developed
based upon the underground conveyance of peak flows of 720 cfs and 558 cfs
respectively. HEC-1 100-year, 6 hour flows are approximately 25% less than
the 24 hour flows (see Table 2 above). Therefore, based on the similar
reduction percentages, both in flows and costs, the 100-year, 6 hour storm
event may save close to 20% of the costs associated with Option 6.
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DESIGN STORM PRECIPITATION AMOUNTS FROM NOAA
ATLAS 2 FOR PLUMAS/MOANA WATERSHED

Return Precipitation Amount In Inches
Period 6 Hour 24 Hours
In Years Storm _Storm _
2 Yr 0.8 1.2

5 Yr 1.0 1.6

10 Yr - S I , 1.8

25 Yr R W 2.2

50 Yr 1.6 2.5

100 Yr 1.8 2.7




PLUMAS/MOANA HYDROLOGY
SUMMARY OF RUNOFF PARAMETERS FOR SCS METHOD

Travel Time
Time Of Lag Time Thru Down- Accum.Time Accum.Lag

Sub-basin Curve Concentration (Hours) Stream 0f Concen. Time
Number  Number  (Hours) (=0.6Tc) Reach (Hours) (Hours)
P]umas _ _ _ )

1 s 051 031 - 0.1 0.31

2 85 0.44 0.27 - 0.51 0.31

3 85 0.51 0.31 0.05 0.56 0.34

4 85 0.92 0.55 0.15 0.92 0.55

5 86 0.92 0.55 0.12 1.04 0.62

6 84 0.89 0.53 - 0.89 0.53

7 85 0.92 0.55 0.08 0.97 0.58
Lakéside N . 4 |

1 84 0.92 0.55 - 0.92 0.55

2 88 0.97 0.58 0.08 1.00 0.60

3 9%  0.59 0.35 0.02 1.06% 0.64

4 95 0.66 0.40 0.02 1.08 0.65

5 95 0.59 0.35 0.02 1.10 0.66

* Combined With Plumas Subbasin 5




- Sheet: flow (Applicable to T, only) . Segment ID OVELLAND
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Worksheet 3: Time of concentration (T;) or travel time (Ty)
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- 1o Surface description (table 3-1) ceciceaseces Lowa
- 24, &nﬁing't rodghneés coeff,, n (tadle 3-1) .. : 0.250'
3. Flow length, L (total L€ 300 £6) veveveeres ¢ | L
4. ‘ruo-,_rr 24-hr rainfall; Py ceeereereseceeceas  4n 1%
S. Lland s10pe, 8 eeeseccsscrsarisinecnsassesens fU/fe 0L~
) 6. T: -o—%— Conpute Tt cossae hr W + -
Pz N2

10, Avgrage,velocitj, v (figure 3-1) cerreereans fr/s 4-‘)

" 12. Cross sectional flow atea, a 2 .t ciuveeens ft

Worksheet 3: Time of concentration (T¢) or travel time (Ty)

Project fwma.{/mm.\m HYbrowogy 3y SRo Date £ /- &f
Location PLmA{ WATELINED SveBAId - 4 Checked Date

Circle one: Present veloped
Circle one: @ T, through subarea

- NOTES: - Space for as wany as two segments per flow type can be used for each

worksheet.

Include & map, schematic, or description of flow segments.

Shallow cencentrated flow .

Segment ID [ LT

WPAVED
XL}

0.08

- 7« Surface description (paved or unpaved) .....

8. Flow length, L cessasesassasscasssvscscansns ft

9' wattrcourse slope. . ‘l'i...l...l.l...'..l'.' ftlft

-t ' : + -
1l. T: 3600 v Compute Tt sasesse hr ‘ on Oq
Channel flow Seg;'nent I MAi o)

Jhvelsnitde ! 2 |

! 13- wetted perime:er' P“ ----v-oo----------o-nc’- ft Lvtﬁ
f: 100' ) t

14, Hydraulic radius, T -f Conpute I eeesese
w
15. Channel slope, 3 seercvesscssscsnscscsncenee fL/fE 00%

16. Manning’s roughness coeff., B ccveccucsasrane 2,05
2/3 1/2
17, Vv = 1.49 rn . Compute V siaesss fr/s /0.6
18. Flo" length. L Pad st PN RN EREINIRERRNIEOEBRROOS ft b’épa ﬂ:“’
L - QK
19, Tt " 350V Conpute '.[t cevene hr 0.25 +

20, Watershed or subarea 'rc or Tt (add '1‘: in steps 6, 11, and 19) .vveees hr

126206 Te _




Worksheet 3: Time of concentration (T) or travel time (T¢)

By SRY pate &-1-C8

Checked Date

Project ﬂ—UN\Ai/Mgm/R NYoLogy
Location PLUMAY WATERSNED SvELasid 5’

Present ﬁévelopey
throug subaru

- NOTES: Space fot 28 many as two segnents per flow type can be used for each
wvorksheet.

Circle one:

Circle one:

- Include s map, schematic, or descript!on of flow segnents.

VELAND

" Sheet flow (Applicable to T only) . S_egmg:ht ID
: 1, Surface 625cript1°n (tlble 3-]’ ®eenracssses LIAAJJA)
) ILK

G0

.2+ Manning’s roughness coer'ff.‘, o (table 3-1) .. .
3. Flow length, L (total L € 300 £€) eeevecewes  f8 | LI

R - TTVO‘yr 24=hr rainfall, ?2 .-lt...lo'.al..;"' in l‘.L,
' ; . O, %
5. land Slope. 8 cecvsenstrocscacsssscssssrnvee fe/fe J?Jyfr_
R 0'8 -
6. T » 0:007 (nl) ° Compute T, ...ues " hr M’i + B
: t 0.5 0.4 t - -
P, s 0.6
Shallow concentrated flow Segment ID Lot t 8104
. 7o Surface description (paved or unpaved) .ceee’ Ow PAVED
8: Flow Iength, L eocassssnscsacsssnscssscnnsecs ft lsob
9- Vatercourse Slope, B essccscesscenncscsancrsnssss ftlft o'os
10“. Ave‘i‘age Veloci:ly' v (figu:ea-l) .I....;."I'. ftls 3.6

T

o.lL |*] -

Compute Tt"""’ hr

1. T, * 3600 v

Channel flow Segnent 1D

2

12. Cross sectional flow aTea, & .cesevvecscscnss It

13- Vetted perimetel‘. P“ eteetessssrsescsnanrenr ft

14, Hydraulie radius, r -;& ft 1.0 ¢
w

15, Channel slope. S csnsntevesscesanissssnssanese ft,ft

Compute T sevesss

0.03
0.0 4

16.  Manning’s roughness coeff., N ceucacsnsancee

2/3 1/2
17. V= 1.69 rn L Comput.e V sevssee ft/’ /O'L
4_/"‘5 41

15. FIQU length, L PR PRSP PERTILRLIAISPRIESTIIGEERLELS ft J I ,L

L ¢5

- 0.‘\/ -+ 0.

19. T, 3500V : Compute T, ...... hr '
20. Watershed or subarea Tc or 'Tl: (add ‘l‘t in steps &, 11, and 19) ceveee. hT

(AGT O

b Te
R .




"Sheet flow (Applicable to. T, onli)_‘

6. T - 0.007 ¢ L)

Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project ﬂ.ﬂm».;iwmam H\W oo/

By Jed

Location PLUMAS WATERSHED Sv ARAIW 6

Circle one: Present ¢ Devel

Checked

Date &'/I’é 4

Date

T Ehrough subarea

Circle ones @

" worksheet.

* - Include a map, schematic, or description of flow segments,

Segment ID

Ic’ Surflce 3eSCf1ption (t‘ble 3‘1) .uno-‘nooo--o-

- 2a Hanning s roughness coeff., n (tadble 3-1) .

. 3.l1r1°w length, 1 (tot‘l L ( 300 f:) oc--...o..“‘ fc

&4, -‘TUD-)'! 2“-‘1r t!iﬂfﬂll ’2 tssressrsesnacsuse in
5. und 'Iopc. . ..........-...'...‘..........‘.. ft,tt

. TW— Compute T, ceeene br

2]

Shallow concentrated flow Segment 1D

B ¥ YO ¢

Channel flow

7. Surface description (paved or unpaved) .....
a. Flo" length' L LR N R R R NN Y NN NN RN R R L f‘
9- uathCourse BIOPE, B eenccrncsssvecsssnncsns ft,ft

10. Avefage velocity, V (figure 3-1) teeevceenne fr/s

L

t " 3600 V Compute T, sevses  br

Segnent ID
12.  Cross secticnal flow 2T€d, & civevscasrasese ft:2
13. wetted perimeter’ pw I'.ll...l...l.........‘. f:

14. Hydraulic radius, = —=
p“
!s. Channel slop‘. | ] ----co-----o.oou-on-o;oalln ft/ft

Conpute T eeecese fr

16. Manning’s roughness coeff., M ceceensvacacses
1.49 erB '112

170 V= Compute v tsscrense ft/’

180 Flﬂ" length, L D I N N O A I P ft

.
t 3600V
20, Watershed or subarea 'l‘c or 'rt (add 'l't in steps 6,

19, T Compute Tt cesece hr

LAG=6.6 Te
. - 0.677

- NOTES: - Space for as wmany as two segments per flow type can be used for each.

VERAND

LA/

J1LA

| 29D

/I

.0\

oSt |+

0. b

CottfeTon.

VP avicd)

)00

O of

3.¢

0.09 |+

MRAIN

1.8

/8.9

L4

0.03

0.04’

B4

T800

o
Ea
—

ol |t

ll. and 19) sevense

hr




- Cirele ones Present I .
" Circle ones @ '1‘t through subarea

- Sheet flov (Applicsble to T, only) - Segnent 1D | OVERLAL
"ib- Surface describtioﬂ (tlblé 3-1) ;uoylo..uo[. X "ﬂlﬁzd

) ’ ’ 2 LY

12+ Manning’s roughness coeff., n »(t'able 3-1) e A7

3. Flow léngth, L (totsl L € 300 £€) wireevenss £t | 202
. & TUD‘Yr 24-ht tainf!ll,,?zr.-;;.;..------;;.. in .

B 5.. I‘ﬂd SID.PQ. L “l"..l“';l';....i.II..'I... f‘,f:

Worksheet 3; Time 6f concentraiion (Te) or travel time Ty

rrogect _PLumALMumta NYDPOLY &Y by 20 Date 81188
Locatton PLUMAS LATERSHED SvEBASIN ) - Checked Date

;. NOTES: - Space for as many as two segments per flow type.can be used for each -

~worksheet.

Include a map, schematie, or description of flow segments.

(D

0 ;_u\.

RIS 0.8 ’
‘el 7. . 0.007 (aL) 7 Conpute T, ve.en.  hr {050 |* -
. t . 0.5 0.4 t
Pz ' ¢ db
Shallow concentrated flow- . Segment ID C-utee
7. Surface description (i:aved or unpaved) .eees Uk kit

T 9. Vatercourse §1°p=. B oscssvcercccscescosvsnee ft,ft

10, Average‘ve‘locity,:vv_(figu:e 3-1.)' .r........;.‘ Vfr.ls'. g°\/

80 FIOU length, L ..'ll.i.‘l'll..l.l...lll;.-.‘ ft /3£;b

0.0 4

LAG< 0L Te )

- AT UY

. T, = ﬁv SR Compute T, <eocee hr_ O. 'L: * -

Channel flow - e S Segment ID MAn

.12, - Cross sectional flow ATEB, & cavevasassesnce £e2

13. Vetted perimeter, P, ccoercescsscccncnnsscees ft

14, Hydrauiic radius, r -;:- Conpute T ececenss ft A 4'6 1

1S. Channel Slope, 8 coveeesasssveavsersessenses ft/fL 0.0

16. Manning’s toughness coeff., N sevececccrcane 0.04-

17, v .14 ':,3 ks Compute ¥ eeeeeee ft/s | 618

18. Flow 1ength, L eeeneeressensesensneenennnnea £t | 7799 0,971
19. T, '33%’6—\: Compute T, ...... hr oo8 |+ - oTE
20. Wstershed or subarea 'l'c or T: (add ‘I‘t in steps 6, 11, and 19) ....cese hr




-

10,

Project fwr‘\ﬁ!ﬁ‘lundp NYdile by By S/I20 pate &-/1-E8

Worksheet 3: Time of concentration (T) or travel time (T¢)

Location MOA-JA/‘" kerise SVBgaA | Checked Date

Circle one: Present (De 4
-Circle one: @ T, through subarea

NOTES:- Space for ss many as two :segments per flow type can be used for each

worksheet,

Include a ﬁap, schenatie, or desc;'ix;f.ion of flow segnents.

[/ Ale ok Te

Sheet flow (Applicable to -'l'c onl'y) ) Segment D OVE2 LY
1. Surface description (table 3=1) ceeceasrsoss LAIN
‘ 7 ‘ . &
2, ‘Manning’s roughness coeff., n (table 3-1) ..
--30 ’ .Flow le.hst'h,, L (tbt‘l L S 30b ft) ,.."l.;..... i f‘ -lfa D )
o b.ﬁ Two-yr 24-hr raiﬂflll. P2~.lo.¢-----'t-o.ott an /'1/
5. hnd SIOPQ. aooo'oc-.-o--o.ooooo.a-o.-o--c- ft’fl Z i
° 0.8
6. T, = 0.007 (nL) . Compute T  ..eeee hr M + 0.t3
t 0.5 0.% t
Pz (]
Shallow concentrated flow Segment ID Colg fEeTw
7+ Surface description (paved or unpaved) ..... UVEVED
8. TFlow Ieﬂgth. L 00ooooooo-o-.o-.-o.-c.;oooc.. . ft ,500
9. watercourse slope, ‘ [ER RN NN NNNNEENRNHNEYRNNJEJNNENERE) ft/f: a.v}r
Averagé.velocit-’.. v (fisure 3-1) v.-‘totlco-on.o' f:,‘ -3' b
. . ' &+ .
11. Tt 3600 v Compute Tt [EXXEY} h‘l‘ O l
Channel flow - ‘ .Segment ID M)
12, Cross sectional flow ares, 8 cceecsacrancecs ftz ?0
13¢ ”etted perimetEt. P“ ......‘.........-ll.lll.. ft /7‘4-
14, Hydraulic radius, r --’; Conpute T seeeees ft /‘71’ '
v oI
15. %annel slope' ’ TS S0 SO ERSEOEBNREEOTIEIRRTERUETERDY ft,ft 0‘
16. Manning’s roughness coeff., N cecvscsvencnas 0.04
2/3 1/2
17. V - 1.69 rn s Compute V ceecass ft/’ 7‘L
la. rlo" length' L LN N NN N NN NN NN RN NN NNNERRENENNREMN ] ft ?s’DD !‘/
L )
19. Tt " 500V Compute Tt cnense hr {0 [ m
20, Watershed or subzrea Tc or Tt (add Tt in steps 6, 11, and 19) c.veses hr

phVv




Worksheet 3: Time of concentration (T) or travel time (Ty)

By 5@

Checked

Date £-11-88

Date

Project PwM,os/wMA Aypegeony
Locatton Mow p /LA S WE_ Svbgnsi) L~

Circle one: Present (Developed

Circle one: ‘l‘ through subarea

NOTES:

vorksheet,

Include a map, schenatic, or description of flow segnents,

LitG <Ok

Te
A v

Space for 28 many as two segnents pet flow type can be used for each

h V.

' _ & ol

Sheet flov (Applicable to T, only) _ Segment ID OVE/LLAND L‘Dlob

1. Surface deécription (tahlé 3—12 eressmasnene {’ﬂw') CO o\,) ‘D'
. ﬁ.- Manning’s 'r"oug}{:;le_s_s _'coe_ff..'n étaBle 3—1) ;. g: w

" 3. Flow length, L (;otai L € 300 ££) cevevecees  f& | 70

ﬁl. Two-yr 24~hr rainfall, Pi ssessssssssssescen in )

5. land slope; B revecesconcosscssscasnanneess fT/EL e

6. T, = O:gz———_,%f;i (Compute Ty o.ueee by O‘Qf * = D\LQ)

3 T 2

Shallow concentrated flow Segment ID (AL DL

7. Surface description (paved or unpaved) ..... nPiNE)

8., TFlow Iength, L sevecccessnsctnsncscevcrsoses fr { (Yoo

9. Vat.ercourse B10PE, B eececevivicniescnonanns ft/f_tr ool

10; 'Avarage velocity, v (figure 3-1) enesransnen f:fs L&

11, T T, 3600 v " Compute ‘l't esesss hr 0~L| + -

Channel flow Segment 1D

12, Cross sectional flow area, a ..;......-...... ' fel

13. Vetted perimeter, Py *teceseseccrsncccasnaste ft

14. Hydrau."lic r_adlius. T = ;:- Compute T sesesss ft % '

15. Channel S1ope, 8 sessvccccsctvascancansssess fLffT 1O 0I5

16. ﬂanning's toughness coeff., M cevuccasiesnes o.04

17, Vv = 1.49 r:” '”2 Compute V sviveee ft/s K-é

18. Flow 1ength, L cevveveevosenesesscnnacnsanne fe. | 2000 /»5‘
19, Tt - .F:)‘O—G Compute Tt cevsen hr 0-06 1 - w
20. Vatershed or subarea T, or T, (add T, in steps 6, 11, and 19) c.vesse hr °.47

0.




.Circle onet (::) T, through subares

Sheet flow (Applicable to T, onli)

Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project H,UMAI%J@MA ///JWLJA

Location Gu—won flopesne 3

by SKLQ

" Checked

Date

. Date

Circle one: Presenty” Developed

ROTES: Spece for as many as two.segmentl pexr flow type can be uvsed for each .

worksheet.

Include & map, 'echematie, or description of flow segmen'ts.

1. Surface descr‘iption (tﬂble 3-1) ssssscssssse .

© 2. 'Hanning s rouglmess coeff.. o (table 3-1) .

L v O b

-

&

Segment 1)

3. Flow length, L (totll L €300 ft) eccceeeces ft

b Tvo-yr 24-hr rainfall, Py ceerecoceceseesees  in

S. Lland slope, s ........'...........'........... ft/fe

6. T - 9—9875(—:;)‘.— Compute T, ..cees hr

)
Shallow concentrated flow Segment ID

7. Surface deseription (paved or unpaved) .....

B. Tlow 1ength, L eesecocesssessesnsacensananse £t
9. Watercourse slope, B esesrerinecsnssenasanes fr/ft
‘IOI.l Average veiocitj?' v (figere 3;1) sesecasecss ft/s
1, 1, -3-5-}.—‘,- | Conpute T, eeeses  br
Channel flow Segment I
lZf Cross sectional flow trea, 8 cesescsccesecss f!:2
13, VWetted perimeter, Py secssrrcrcsccascrscnces ft
14, BRydraulic radiuvs, r = ;‘—:' qunp\:-te T ssvsoss ft
15« Channel 510pe, B sssccacscarsassnssrsnsesens fL/fL
16, Manning’s roughness. coeffu, B ceevcsrcncsnne
17, v =1e28 ':13 o/ Conpute ¥ uuvvees ft/s
18. Flow 1ength, L seeeseosscsssosessonsnsescess  ft
19. Ttr.-ﬁ):ﬁ, Compute T, see0oe  hr

DUFELawD
AN

o4

/20

x>

0.0}

0.5 |+

CorECT

£ v ED

o.°l

1.0

0.06 |+

CHIVVFL

'7/5’

/5

AV

aco)§

0.0'¢

1

130D

0L |4

asq

- O.L}(,”’Sﬁ

.20, Vatershed or subarea T, or T, (add T, in steps 6, 11, ané 19) ..vseee hr




-

Worksheet 3: Time of concentration (T,) or travel time (T¢)

Location L;Udfﬂﬂ?' ¢ BQJJKRY 4—

Circle one: Present Developed
Circle one: Tc . Ti ;hrough subarea

NOTES:- Space for as wany a§ :wo'aegments.pe§ flow type can be used for each

. Sheet flow (Applicable to T, only)

‘Project PLUMA_\;AJQANA _A/y;mou(,y By 524 Date

Checked Date

worksheet.

Include a map, schematic, or description of flow segzentes.

Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) svveeese hr

'Segment ID

1. Surface descrigtion'(tablé 371) seseeccennns
. #.\ Haﬁniﬁg';.fogghééss éoeff.. nh(tablé 3-1) o |
‘3.  Flow length, L.(total L € 300 ft) seccccncse ft
4, Two-yr 24-hr ra;nfall,.yz ressecdssestscutse in
Se Lland BlOPE, B ecevscncerccnsonsscancaccasens fL/fL
6o T, -,Q:Qg%siﬂ%%;:i Compute Ty ...... hr
Pz 8
Shellow concentrated flow Segnent ID
7. Surface description (paved or unpaved) coece .
B. TFlow length, L sesesescecsvsencacsscnccssanss ft
9.. Watercourse siope, l_...;....;....1......... fu/fe
10. Avéfagé‘vglocify, v (fig;te 3-1) cerreesnees ft/s
ll; T, = ggﬁaév : " Compute ii tecees hr
Channel flow - Segrent ID
12, Cross sectionaljflow 8TEH, & ecacessnssscsnne . ft
13, Vetted perineter, Py ...;................... ft
14, H:draulic radiug, T = ;i. Conpute I cevesee ft
15, Channel Slope, B iceecsvesscescnncssnasscnss fL/ft
16. Menning’s roughness coeff-, N sesessscssanas
17, v =148 r:/3 o/ Compute V scveens ft/s
18. TFlow length, L ceuvensscenctonconaacosnscnes ft
19, T, = v Compute T, ...0es  hr
20.

lp(, = o.6Te

(107 X% )

AW

PR >

Wi

AL

0.0]

5| i+

Cot LECT

PAvED

Voo

o.o\§

-

2.5

o 13 1t

Cllan JFL

2

/5

/00

0. 0L |+

o.bb




v

* Circle one: Present D@ |
Circle one: @ - T, through subsarea

Sheet flow (App‘lica_ble tb.'-l'c only) Segment ID va&M-U

1. Surface description (table 3-1) ceececcecces | MN:J_
2.;'Hapni:hg's_ rou.gﬁpes.sfl‘cbeff.. n'(t-atylé 3-1) .. 0-1/"’

3. ~ Flow Iengih. L (tot:al i.v_s_iBOO ft) ..;..;.... f£e | 100

‘la‘. ' Two-yr Zﬁ-hr rainfall, P, l.‘................. in [ Dt

S. 1and S10PE, B eecessccraccecsosecncsescssnes fL/ft ] 6.© !

6. Tt - ———————o'ogfs("gzz'a - Compute T‘ sesnne br | 0.8 + "

Pz H

-Sh‘allow concentrated flow

Worksheet 3: Time of concentration (T,) or travel time (Ty)

' Project PwMau/NoaJ.e MNb eorots By <20 pate £ V5 48

7
Location .v.l/)b@l«/fﬂ lart [Mﬁ"l.{:’ﬂjl Checked . Date

NDTES:'. Space for as many as two segments per flow type can be used for each

worksheat, .
' Include a map, ‘schematie, or description of flow segments.

 Segment ID wwtcrof]

- 7+ Surface description (paved or unpaved) secas PA/@
8. rlow length._ L ..'...'....'....V.'.....lti... ft 4m
o 9‘0‘ .uatetcour‘g SlDPe’ 8 -o-n‘.oo_oot-V.t‘.o'octlorlo ftlft 0‘0,

R 10- ; Averége V.eiocity. v (figul‘e 3-1) tssssssacas ft/‘ ) Z\D

LAG=O0S5F Xu.E

. T, " 5565y | . Conpute T, weevee  br |006 |4 -
Channel flow o L Segmeni 1D CNOINEL

12, Cross sectional flm'v BYE8, & csccsscesscnses ' "2'

13, IWetted perinmeter, P, cerescsessnstassenanats ft
© }4, Hydraulic radius, T = ;i Compute T sessese ft '

15. Channel 810Pe, $ sversvscnsnsocncnssenseasss fL/EL

16. Manning’s roughness coeff., N cosevvsesscrse

17, v =148 ‘:/3 22 Conpute V eeveers fr/s | 10

18, Flow 1ength, L ceeeveseesessessonssnnsncenss ft | 890

19, Tt - ﬁ Compute T, ..uees hr 0.0 ]+ =] 2.59
20, Vatershed or subarea Tc or 'l't (add 'I't in steps 6, 11, and 19) .cviees hr ‘
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APPENDIX B
GOLF COURSE HYDROLOGY AND RESERVOIR ROUTING
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" Circle one': @ 1’ ihrough subarea

E Sheet flow (Appl!cable to, l' only) seg;;;ent i) oVERLAAND
l Surflce dESCTIPtton (tlble 3"1) srescsseeone R MWA}H

e -_2,- }‘hnn!ng H roggbness.c.oeff., n (table‘ 3—.1), .
7443 "Flow length; 1 (rotal L < 300 £r) ceveenneee. ft | Zop

Worksheet 3: Time of concentration (T¢) or travel time (Ty)
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Circle pne:  Present vel

.- - NOTESs - Spnce for as uny as :vo segnents per flow type can be used for each.

.' worksheet. .-

!ncludc a map, schcnat!c, or descript!on of flov segments.
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5.0” land 'IOPQ. ‘. o-n--o-.co--n-o-ooooo-ooooo;oo ‘:I‘: (’-a\/

ez 0™ e [esE ] -
A - 0.5 0 & L
: Py o 0.8
Shellow concentrated flow -.. .. : Segwent 1D Co Lt Ton|
.7« Surface description (paved or unpaved) ...es VIPAVED

8. Flow Iength. L PsescBsRsIsLIsNILIISIIIILIOOIRS ft ,Loa

104 Average velo:lty, V (f!gure 3-1) seeereneres ft/s 3,‘

o P ' ,09 |+ .
: ll. It 3600 v S . '. . COmp\lte , ..I.Q.' hr 0! ?
Channel row _ '_ e ' Segment ID MR

9. vﬂtlﬂfCD\lr‘e Slope. [ § o---o--o...------o-.uoo f‘lf‘ O of

12 - -Cross. sectionll flow BTER, B cesvsscccrasese ftz L

13. “'etted perimEterp P' 0.._"........--.-0..'-.. ft /ﬁl?

14, Hydraulic radius, r --’j: Compute I voveeee  ft Xz .
15. Channel S10Pe, B ecececererescanencenrseonans fr/fr | 0.03
16, Manning®s roughness coeff., B ceveovcersnane 0, 0%
17, - 149 ':,3 .1/2 Compute V veveeee ft/s ﬁ\ 4
1B. Flow length, L teeeseeccrecsrasnccsannsanase ft 800 3-8“
19, T, '33%)'—0—7 ‘ Conpute T, ...... be (O | - m’

20, Vatershed or subarea T, or '1't (add T, in steps 6, 11, and 19) ceveeee hr
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- Circle one: :
Cirele one: @ T, through subarea
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Worksheet 3: Time of concentration (Te) or travel time (Ty)
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Include a 'map, schenmatie, or description of flov seguentse
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< |ET
LAGe 0818 48 .55
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“ 1. Surface descriptiou (uble 3—!) eveesssssane
:-:Z.Z'Hanning s roughness coeff., n (table 3- !) .o
-i3fﬂ-rlow length, L (total L < 300 ft) cesnssescs  fE.
!:'i.:.Two—yr Zﬁ—hr rainfall, ?i ..................'L. in .
. 'S, Lind slope. s ..............................‘. fefft
6 T, -2_"%_3.5—(“—’62——?- Coupute T, viaeee B
P, ,
'Shallow concentrated flow:- = Segment ID
7. Surface description (faved ot unpaved) casce
8. Flow length, L fr
. .9, Watercourse $1ope, B scccssccrassssscncssccs fe/fc
10. Average velocity, V (figure 3-1) ceecsescces frfS
o ll..f:'_ 3;30 é-:{aj j'jf.‘t; . Compute I ......ylrthr
.Channel flow Segment i)
.12, - Cross sectional flow area, a..........x..f.. .yftz
13, Vetted perimeter, P, .............,..;...i.z R 4
14, Hydrauiic radfus, ¢ -';i Conpute T sessese ft
15. Channel slope, s'..............J,.........;. fr/fc
lé. Manning’s rougﬁness coeff., n ...........;..
!5. y - 149 r:“ ! Compute V eeeeess ft/s
18. Flow length, L scerccscsssonscasscoccnsnaece
19. T, 'Wk‘ﬁ o Coupute T, seeees  br
20. Watershed or subares T, or Tt (add Tt in s
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- Include & map, scheoatic, of descrlption. of flow
Sheet flow (Appl!cable to T only) SQg;cnt 'm . Wfﬂ“r”
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RIS 1 -;Flow léngth, I. (total 1. £ 300 ft) sessaseses fe | Lo
. &y TwomyT 25-11: tainf:ll, Pz .................. '.ln ] .‘l".‘"
o 5..--hnd llope. . .................‘......;....._. fl:.lft‘ _019;-'_".“
’6. T, -..O_'Eg%s_(.“-i%::— Compute T, ..'...'. hr 0.5 |+ -
P, T8 6.8
‘Shallow concentrated flow:- - Segoment ID - ECe
7. Surface description (.pnved or unpaved) sesee (/./M\/ED
8. Flow length, Vl. teruesssssesessassssessasssss T 1320 "
.9, WVatercourse S10pe, 8 seeevcssecseccsscscaccs fe/fe 0-°4’
_ 10. Average velocity. v (figure 3=1) sececssncee ft/s go\/
Ll TI: - 36;.0 T "f'-: Conpute T, ..._‘._..;_'7',-_:- hr e “ + -
.Channel flow Segment poss | MA
.12, - Cross selc4t'tona1 flow ares, I- seseveessassese . _ftz
.13, Wetted perimeter, P, ................‘....'.'.i.'. - fe
14, Hydrauiic radius, T -;—:— Conpute T ceecese fc A 4'6
15. Channel slope, 8 ‘eossessasssssssassansasanss fr/fc 0.0l
16. Manning’s roughness coeff., n ...........;.. o.04
1.7. Ve 1.49 ¢ :/3 1/2 ‘Compute V oecosase ftfl 6'8
18. Flow length, L ....................;......;.. ft
19. T, " -S-E'—:)-'—ﬁ . Compute T sucees hr 05 |t -] .9
20. Watecshed or subarea T, or T, (add T, {n steps 6, 11, and 19) ceveess BT
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1D FLUMAS/GLENDA FUNCFF

1D FUTURE LAND USE CONDITIONS WITH DETENTION BASIN AT DANT RDAD ADDED

ID DRAINAGE AREA TRIBUTARY TD GLENDA AVENUE - USING 5CS METHODOLGGY

ip 100-YEAR, 24-HOUR STORM, SCS EMERBENCY SPILLWAY DISTRIBUTION
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K PLUNT
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§ FRERREERREROEEE SRR RN R RN R R E R R R E RN R R R R S

KK FLUMA

KM PLUNA IS SURBASIN EETWEEN MCCARRAN AND DANT ELVD.

BA 040

LS N

W 0.5 | _

¥ FEEEEEEER AR EE R R NN R R RN R E RN R F R R R R AR F R F R R AR R R EREF R NN
KK COMB
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He 2 :

¥ OEREREREERER R RN R R R R B R R R R R R R R R SRS S E RS RS F RS R R R RN F R R RE AR FE R EE

KK DETEN

¥ ROUTE ALL COMEIMED FLOWS THROUGH DETENTION BASIN WITH 28" QUTLET

* NOTE: 5V IS RESERVOIR STORAGE DATA; SE IS CORRESPONDING ELEVATIONS;

¥ ) G5 DESCRIEES SPILLWAY CHARACTERISTICS; SL IS LOW-LEVEL GUTLET,

it 1 GETR 0

g 0.0 04 2B J7 L8 At 4.0 56 .58 1041
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T O Y Terareas Erreiens TovvansiBirinnaBunaaa 0

K. Pl

it FLUAE 16 EETREEN SHYLINE & DANT BLVDE, ABVE GOLF COURSE
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91 KK COMB |
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ND. () CONNECTOR ({-~~) RETURN OF DIVERTED OR PUMFED FLO
K FLUNL
2 . FLLM
N COMBeeeierenenn
- v ‘
v
= RALTE
0 ) FLUMG
a1 COME.eevnnnn.
v
v
1 ROUTE
17 . FLLA
v
Y
5 DETEN




COMBuavsvavrrnss

COMBy v aniscnonns

EOMB e crsrrnnnns

FLLMS

FLUMG
v
v
ROUTE

. FLUNT
COMB. e veavannnes

FLUME

T {#x#] RUNOFF ALBD COMFUTED AT THIS LOCATION

67
oo
—r %
{

S
B

il

51

9

%

{

710

T

,,,,, WOEIRG #ex TIHE N

sEL SEY NS EEE ABE 434

543
FLOOD HYDROGRARH PACKAGE HEC~1 {IBM X7 S12K VERSION) -FER 1,1983

U.S. #RMY CORFS OF ENGINEERS, THE HYDROLOSIC ENRINEERING CENTER, &0% SECOND STREET, DAVIS, CA. 9561é

FEEE
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FUTURE LAND USE COKDITIONS WITH DETENTIOW BASIN AT DANT ROAD ADDED
DRAINAGE AREA TRIBUTARY TO BLENDA AVENJZ - UBING 808 MZTHGDOLOBY
100-YEAR, Z4-HOUR &TORM, SCS EMERGENCY SFILLKAY DIETRIBUTION

- FILE 102Y, IRP CJRNET CARSON - NOVEMEER 16, 1968

GUTRUT CONTROL VARIAELES

IFRNT & FRINT CONTROL

IPLOT G FLOT CONTROL

Q&CAL (.  HYDROGRAFH FLOT SCALE

HYDROGRARH TIME DATA

HRIN 5 MINUTES IN COMFUTATION INTERVAL
IDATE 10 CTARTING DATE

ITIME (a0 ETARTING TIME

M 7 NUWEER O HYDROGRAFH ORDINATES

{IDRTE Z 0 ENDIME DATE
HETIME ENDING TIME

ehiEL 1EH

COMFUTATION INGERVEL OB R
TETAL TIND BREE 24,00 RIURS
ITE

{TERVAL 15 GTEATER THAR JZTELAR
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GUTFUT CONTROL VARIABLES

IFRNT 1 PRINT CONTROL
1PLOT 2 PLOT CONTROL
Q5CAL . 0, HYDROGRAFH PLOT SCALE

HYDROGRAFH ROUTINE DATA

STORAGE RDUTING

NSTPS 1 NUMBER OF SUBREACHES
ITYF STOR TYPE DF INITIAL CONDITION
RSVRIC 00 INITIAL CONDITION
X 00 ¥ORKING R AND D COEFFICIENT
STORAGE + .0 N 3 .8 Lo 2.7

13.2 17.1 24,7 32.% 39.5 4.8

ELEVATION ~ 4h6B.00 - 4670.00  4472.00 . 4674.00 . 4676,00. 467800
E 468,00 4490.00 '4692.00  4495,00  4698.00 470,00

LOW-LEVEL OUTLET
ELEVL 45667.00 ELEVATION AT CENTER OF DUTLET

CAREA 2.43 CROSS-SECTIONAL AREA

coaL +90 COEFFICIENT

EXFL 30 EXPONENT OF HEAD

SPILLEAY

CREL 4700,00 ESPILLKAY CREST ELEVATION
SFHID 23,30 SPILLWAY KINTH

£0gk 3,10 HWEIR COEFFICIENT

EXFd 1.50 EXPOMENT OF HEeD

13

CD““JTED U|TrLGh'ELEVﬁT'E DATA

OUTFLOW 00 19,31 21,48 4, 20 .71 4.4 39.403
ELEVATION  4665.00  406B.21  4648.50  464R.90  4869.50  4870.41  4571.95

OLTFLEY 103,50 120,87 165.7 262,35 /ALH L85 89401
ELEVATION  4700.11  4700.41  4700.92 470162 4702.57 4703.62  4704,92

COMFUTED ETCRABE-DUTFLOW-ELEVETION DATE

STORAGE 0 Rt 0 02 L3 4 R
OUTFLOW 17.54 19.31 21,48 28,20 A 33k R4
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HEe 1.57 2,84 £,00 4.92

L5 0L o by o817 83,2 £5,0%

TR AETe 00 AETRLDD ELBG.00 0 48R IR
ETORARE 2170 Jz.90 38,50 L8, B SR ig .82
GUTFLOK Er.70 £3,45 ¥7.66  INGE HOLEY 13LeT 1SR
ELEVATION 4467200 4896,00  4498,00  4700,03 470541 L7041 4700,%2

ETLRASE 61‘23 86 1F FER I 0. ET. 40 3,00 GE, &

Rt o roe i.= i o 2 R i ST LA =

4.0
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FEAK FLOW TIME MAXIMUM AVERAGE FLOW
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+ (CFS) (HR) ! :
{CF5)
T4 360, 12,50 154, &b, bb. bb.
{INCHES) 620 1,380 1.380 1,380
{AC-FT) 7. 130, 130, 130,
CUMULATIVE AREA = 1.77 SQ MI
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: {0) CUTFLOMW '
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10000 - 1.---0F Y T - o . . e ——— . o - A
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1242, . . 0 . . . . . . . . .
1 243, . . D . . . . . . . . .
1 244, . . D . . . . . . . . .
1 245, . . D . . . . . . . . .
1 246, . . 0 . . . . . ' . . .
— 1247, . . 0 . . . . . . . . .
(’ "1 248, . .0 . . , . . . . . .
1249, . L0, . . . . . . . .
_ 1250, . .0 . . . . . . . . .
1 252, . .0 . . - . . . . . .
1 253, . .0 . . . . . . . . .
— | 354, . .0 . . . . . . . . .
1 255, . .0 . . . . . . . . .
1 256, . .0 . . . . . } . . .
—~ 1257, . .0 . . . . . . . . .
1 258. . .0 . . . . . . . . .
1 259, . .0 . . . . . . . . .
1260, . .0 . . . . . . . . .
1 262, . 0 . . . . . . . . . ‘
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T 264, . b . . . . . . . .
1 245, S . . . . . . . . .
1 246, . 0. . . . . . . . . .
— 1287, . 0. . . . . . . . . .
1 268. . 0. . . . . . . . . .
1 269, . 0. . . . 5 . . . . .
1. 0. . . . . . . . . .
1 272 . 0. . . . . . . . . .
1 273, . g. . . . . . . . .
L 1 274, . 0. . . . . . . . . .
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1 274, . oo, . . . . . . . . .
— 19 o . . . . . . . . .
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1287, . 0 . . . . . . . . .
1 283, . 0 . . . . . . . . . .
2 289, .~ . . . . . . . . . .
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COST ESTIMATES




TABLE E

)
t ]
{ENGINEERS COST ESTINATE : KENMEDY/JENKS/CHILTOR |
lasssbmoencncanrranrncssnasanapannn - . 3
| Inntantatbehhh ittt d - bbbttt (bl ¢
{CLIERT: City of Reno '
{PROJECT:PTunas/Moana Store Orain 0PTION 4 DATE: 22 Feb 89 H
LESTINTE: Prelintnary K/Cdob g gTron |
|azzzsmzzozazazszozonzas: : szzzzzzzizz B2 sz
i P i
DI | DESCRIPTION DOOAKITTY Y owNT D wIT ! ToTML !
PN ! : O B
lorcasnsennmnrananue [ [ [y sawl
Vozzzzzssszszzersmssszmszzazzazzzizsiaooesz smzzzzzssaszzissizissisizizacsssaszassss |
{4 1 Nobilization H 1,00} LS. ) $10,000,00 §  $10,000.00 !
12 | Traffic Control : 1.00 3 LS. ) $50,000.00 )  $50,000.00
] ‘: 24 inch Dia. RCP, C) IID P00 ) LF. ) $24.00 }  $30,000.00 |
14 ) 36 inch Dia. RCP, €1 ITI P00 LF. ) $44.00 | 462,480.00 |
V5 148 inch Dia. RCP, €1 1IN v 000 L) §76.00 }  $22,800.00 }
E b ‘E 60 inc: Dia. RCP, c: It 5 . T40.00 5 L.F. 'E $100.00 ; $74,000,00 E
« 1 i 66 inch Dia. RGP, €1 III ) v LE 1 $130.00 ! 0,00 |
8 )18 inch Dia. RCP, €1 II o 480,00 1 L. 3 g210.00 ) $360,800,00 !
i g E B84 :nc: D:a. RCP, g} I{ 1 650,00 E l.:. E :ggg.gg i 3149,503.22 i
v 10| 96 inch Dia, RCP, 611 i v LF. ) 0, $0.00 ,
i‘ 11} Standard S.D, Nanholes E 11.005 fach E $1,850.00 | szo,asn.uui
v 12 ) Special 8.0, Nanholes ‘ 3.00 § Each | 43,000.00 )  49,000.00 |
¢ 13 | Specis] Hydrautic Structures i 5.00 | Each ) $15,000.00 }  445,000.00 !
i} Drop Inlets, Typa 24 ' 16,00 } Each | $2,000.00 |  $32,000.00 |
{15 | Special Drop Inlets, 10" Openings ! 5,00 % Each | 45,000.00 !  $15,000.00 !
v 16| Special Drop Inlets, 20° Openings | 1.00 ; Each | §$7,000.00 ;  $7,000.00 !
v 11| Concrate Lined Ditch Concrete v 000 ) CY. ] 45,000 $86,250.00 )
p 18 | Concrete Lined Ditch Exc. 4 Ewb. |  1000.00 ! €Y. | $10.00 ! $10,000.00
i 19| Partial Removal of Conc, Lined Ditch } 500,00 ! L.F, ! $2.50 ) $1,260.00 |
{20} 10 inch Dia, PVC Sanitary Sewer v 55000 ) LF. ) 418000 $9,900.00 !

{20} 12 inch Dia, PYC Sanitary Sewer v 65000 ) LF ) $20.50 1 $13,975.00
i 2 | Sanftary Sever Wanholes i §.00 | Each -} 41,500,060 ) $7,500,00 !
2% ) Trench Excavation o Ws00.00 ) CY, ! $0.50 ) $123,250.00 |
i 24 | Trench Shoring ¢ 48000 ) LLF, ! $10.00 | $48,400.00 |
i 2§ | Granular Backfill poo1s00.00 F cY. $12.50 $01,250,00 ¢
2% | Native Backfilt pooAso0.00; CY. ) 00 ,000.00 !
E 2? E s::;:: E:‘i:sti:g Pavenent i nsgg.uu E L.F. ,: ::2: E :g.ggo.uo i
| 28 | Remove Existing Pavement 1 41000.00 | ! §0.50 ,  §$20,500.00 ;
i 2 | Pavenent Patching, 4° A.C. on 6" A.B.D 41000,00 ! S.F, ! $1.20 ) $49,200.00 |
i 30} Rewove Existing Storm Drain Nanholes ! 5.00 | Each |  $500.08 )  $2,500.00 !
) I Heg:ve Existing Drop IEnlet.% H 12,00 ! gash | $260.00 ! sa,oog.gg H
132 | Golf Course Exc. & Eeb, ;3500080 ¢ C.Y. ! $4.00 ;  $140,000.00 ;
i 3% | Golf Course Fairuay Sod [ 90000.00 ! S.F. | §0.40 ,  $36,000.00 ;
':::::::::::.‘.:::::::::::::::::::::::::::::::::::::::::::::::::‘.’:::::::::::::::::::::::::::::::::::::
COLUNK TOTALS $1,315,155.00 ;

CONTINGENCY ¢ 20% $263,031.00

TOTAL PROJECT €OST $1,578,186.00




TABLE 6

T e T T - e = = i T A e = e = v - T T — - ——_——- - — - = - — - —

--------

KENKEDY/JENKS/CHILTON

------------------

]
!
]
{PROJECT:Plunas/Noana Storn Drain OPTION 6 DATE: 22 Feb 89 H
VESTINATE: Prelininary K/3fC dob & 877041.00 H
osasmensoreorusaseccearusrrsesstatosranmmscsronrvar e A an . e eeenee. . e ]
:--. . ] i , 1 i t :
] ] ] ] 1 3 E)
\ TN | DESCRIPYION U L (N B D () TR
o) H H v st oSt '
] memcmcarcmsncsncasarareenasenaEan . - wel
\zzzzzzszszasasssssmrzzszrassasszzazzazzzasssasiosissazssszszoas: : !
t ) Wobilization H 1.00 | 1.8, ) 410,000.00 |  $10,000.00 !
2 | Traffic Contro ' 1.00 ) 1.8, ] 450,000.00 |  450,000.00 !
&} inch Dia, RCP, €1 3L voO150.00 ) LF. ) $24.00 0 $30,000,00 !
4 | 36 inch Dia, RCP, C1 III ! S TR $0.00
§ | 48 inch Dia, RCP, € III H 300,00 ) L.F. | $76.00 §  $22,800.00
§ )60 inch Dia. RCP, €1 III 4. 142000 ) LF. ) 4100.00 ) §142,000.00 !
T | 66 inch Dia, RCP, C} IfI ' 300,00 ) L.F. ) 413000 | $39,000.00 !
§ ) 78 inch Dis. RCP, C1 II ! v LE ) s210.00 ! $0.00 ;
9 | 84 inch Dia. ROP, €1 II ' i LE 1 s230.00 $0.00 )
1| 96 inch Dia, RCP, €1 II b 130,00 ) LE ) 820000 ) $316,400.00 ¢
11 | Standard 8.0, Manheles H 19,00 | Each | $1,350.00 ) $20,350.00 !
12 | Special §.D. Nanholes ' 3.00 | Each |} $3,000.00 )  49,000.00 !
13 | Specig) Hydraulig Structures ; .00 } Each | $15,000,00 )  $45,000.00 !
1} Drop Inlets, Type 24 : 16,00 ) Each | $2,000.00 1 $32,000.00 !
15 | Special Drop Inlets, 10' Openings ! 8,00} Fach |} §$5,000.00 ;  $15,000.00 !
16 | Special Drop Inlets, 20' Openings | 1.00 ; Each ) 47,000.00 & $7,000.00 !
17 | Concrete Lined Ditch Concrete ¢ 20.00 ) €Y. ) ga5.00 )  $86,250.00 ¢
18| Concrete Lined Ditch Exc. & Esbh. ]  1000.00 ) €Y, !  $10.00 ! . $10,000.00
19§ Partial Removal of Conc, Lined Ditch |  500.80 | L.F, ! §2.50 ¢ $1,250.00
20§ 10 inch Dia. PVC Sanitary Sever H 550.00 ! L.F. ! $18.00 | $9,900.00
&) 12 inch Ma. WC Sanitary Sever | 65000 ) LF. 0 §20.50 )  413,915.00
22: | Sanitary Sever Nanholes T 5000 Each ] #1,500.00 ) $7,500.00:
23 | Trench Excavation ;1630000 ¢ c.Y. ¢ §6.50 )  #138,550.00
2 ) Trench Shoring booa00.00 ) LF ) 410,00 ) §41,000.00
25 | Granular Backfill o 830000 3 G, ) 412,50 ) $103,750.00
2% | Kative Backfill bo4300,00 ) ¢V, | $6.00 }  $25,800.00
& | Sawcut Existing Pavement 11150000 ) LF ! $1.50 | $17,260.00
2 | Renove Existing Pavement | 4600000 3 S.F. | $0.50 ) $23,000.00
2 | Pavement Patching, 4" A.C. on 6 A.B.)  46000.00 | S $.20 ) $55,200,00
30 | Resove Existing Storn Drain Nanholes ! 5.00 | Each | $500.00 i  42,500.00
31 | Remove Existing Drop Inlets ! 12,00 } Each | $250.00 )  $3,000.00
3 | Golf Course Exc. & Enmb. ! HEE A $4.00 | $0.00
3% ) CGolf Course Fairway Sod . | S.F $0.40 $0.00
COLUNN TOTALS $1,207,415.00
CONTINGENCY @  20% $255,485.00

- At h - -

--------
........

TOTAL PROJECT COST

---------------------------------------------------------------

-----------

-------------
-------------

$1,532,970.00

S > s o e -~ = —

---------------
---------------




TABLE ¥

---------------

]
:
1
]
] 1
{CLIENT: City of Reno '
{PROJECT:Pumas/Noana Store Drain OPTION § DATE: 22 Feb 89 H
{ESTINATE: Prelininary K/3/C Job & 87704100 H
lonusnrorosanassssrenunenaansnsannananes EaESLGLNLS e, .. - 1
P I i
Lo | DESCRIPTION DoAY ) WIT ) owIT ) To |
W ! ! N A B
............................ mea - ]
|TrizssmITIzoZIIIIIIIIISSIINIIIISiTIsIIIIIIIIasnstisszzsszszzzezcsizzazassesizasse)
11| Nobilizatien : 100§ LS. ) $10,000.00 }  $10,000.00 !
12 ) Traffic Control : 1.00 ) LS. | 450,000.00 )  $50,000.00 ¢
! 3 ) 24 inch Dia. RCP, €1 III V156,00 0 LF. ) $24.00 }  $30,000.00 }
& | 36 inch Dia, RCP, C) ILI {0,003 t.F ) $44.00 §  §62,480.00 |
5 ) 48 inch Dia, RCP, C} IEI 30000 ) LF ) 416,00 ) §22,800.00 |
v &) 60 inch Dia. RCP, €1 III o 1180.00 ) LF. & 4100.00 ) $118,000.00 !
y 1 166 inch Dia. RCP, €1 LIT H v LB 413000 ) $0.00 |
8 )78 inch Dia. RCP, O II o 48000 ) L.F. ) 4210.00 }  $100,800.00 )
{9} B4 inch Dis, RCP, 61 11 b 650,00 ) L.F. ) 4230.00 ) $149,500.00 !
¢ 10} 96 inch Dia, RCP, €1 II H v LE L s0.00 ) $0.90 }
11| Standard 5.0, Nanholes H 14,00 ; Each | $1,850.00 |  $25,900.00 |
112} Special 8.0, Nanholes : 3.00 ) Each | $3,000.00 )  $9,000.00 )
|18 ) Special Hydraulic Structures ! 3.00 ) Each ) $15,000.00 )  445,000.00 !
{14 ) Drop Inlets, Type 24 ! 16.00 | Each | $2,000.00 )  $32,000.00 |
¢ 15 | Special Drop Inlets, 10" Openings ! 3.00 ) Each | 45,000.00 }  $15,000.00 |
i 16 | Special Drop Inlets, 20° Openings | 1,00 . Each | $7,000.00 } 47,000,003
{11 1 Concrete Lined Ditch Concrate ! POY. 1 g5.00 ! $0.00
{18 | Concrete Lined Ditch Exc. & Eeb. | VoGY, ) 0 ) $0.00 ;
i 19 | Partial Removal of Conc. Lined Ditch ! R T $2.50 ) $0.00 3
v 20} 10 inch Dia, PVC Sanitary Sewer PO 550.00 ) LF. ) 48.00 )  $8,900.00 !
y 4112 inch Dia, PVC Sanitary Sewer v 100,00 3 LLF. ) 421500 $23,650.00
“y 2 ) Sanitary Sever Nanholes - v 800} Esch ) $3,500.00 ) - $9,000.00 }
{20 ) Trench Excavation | 20200.00  C.Y. | $6.50 1 $189,700.00 |
2 | Trench Shoring o 5080.00 ) LLF. ) 10,00 ) $52,800.00 ;
v &1 Granular Backfil vo10300.00 ) €Y. 7 412,50 ) $128,750.00 |
%) Mative Backfil 180000 F LY. ) §6.00 ) $53,400.00
21 ) Sawcut Existing Pavement ;o 12000,00 ) L.F. ! $.50 ) 419,350.00 !
i 28 | Remove Existing Pavement | 4800000 ) S.F. ) $0.50 ) $24,000.00 !
1 28 | Paverent Patching, 4* A.C. on 6" A.B.0 48000.00 ! S.F. ! $1.20 ) 467,600.00 |
;30 | Remove Existing Storm Drain Manheles | 5,00 ; Each ) $500.00 }  $2,500.00 )
v 3} Remove Existing Drop Inlets ' 12,00 ) Each )  $250.00 $3,000,00 |
132 1 Go)f Course Exc. & Enmb. | sh000.08 ) c.Y. ) $4.00 ) §140,000.00 |
b3 ) Golf Course Fairway Sod 0000000 ) S.F. ! $0.40 ) $36,000.00 !
lenewsns - e Sy Oy VU 1
D ekt b L S e ]
COLUKK TOTALS $1,426,130,00 |

CONTINGENCY @  20%

TOTAL PROJECT €OST
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** NOTE **

Due to the cost of the alternatives presented herein, it was determined
that further study was required. Upstream storm water detention basins
were to be studied along with HEC-1 hydrologic analysis of the storm
runoff. The results of these studies are presented in the Supplemental
Report prepared by Kennedy/Jenks/Chilton, dated March 1989.
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EXECUTIVE SUMMARY

Kennedy/Jenks/Chilton analyzed several conceptual storm drain alternatives for
the Plumas/Moana Storm Drain Project. The recommended alternative consfsts of
a new 8'x6' box culvert connecting with the existing 7'x5' box culvert recent-
ly installed just west of Plumas Street at Glenda Way. This new box culvert

will run east on Glenda to Lakeside Drive where it will then turn to the north

and proceed down Lakeside in an 8'x6' box culvert to the outfall into Virainia

- Lake. This alternative is 1abe1ed as.Obtion 21in the text of.this'report. .

A 60-inch diameter pipe would be installed in P1umhs Street to intercept run-
off as it crosses PTumas approximately 700 feet south of Moana Lane. A de-
fined drainage way exists at Plumas whereas runoff reaching Lakeside Drive
will be widely dispersed and not as easily or conveniently intercepted. The
60-inch pipe will run to the north in Plumas Street and connect with the 8'x6’
box culvert to be installed in Glenda Way. Runoff that travels onto Lakeside
Drive and Moana Lane will be picked-up and conveyed north in Lakeside ina-
42-inch diameter pipeland connected with the 8'x7' box cu]vért at thé inter-

section of Glenda and Lakeside.
This alternative is recommended because of its superior hydraulic efficien-

cies. better runoff capture at Plumas Street and its lesser impact on existing

underground utilities.
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Localized runoff will be handled by installing collector mains off the maior
structure in Lakeside Drive. 24-inch diameter pipes will be installed in
Berrum, Brinkby and Beck to intercept the local storm runoff. Combination in-
Tet type (curb and gutter openings) catch basins will be located on the side
streets to intercept the runoff without flooding adjacent street travel

lanes. The local system would be desiagned to accommodate 100 year storm

flows.

" For planning purposes . the total costs for the recommended storm drain facili-

tfes will range between $2.5 and $3.0 million.
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CHAPTER 1
INTRODUCT ION

The City of Reno contracted with Kennedy/Jenks/Chilton to provide hydrologic
analyses and conceptual storm drainage designs for the project named "Plumas/

Moana Storm Drain", hereinafter referred to as the Project.

The scope of work entailed analyzing the Project site hydrology to determine
peak runoff flows for the oﬁsite collection system. Also based on peak run-
off inflow values given by the City of Reno. Kennedy/Jenks/Chilton was re-
quired to provide conceptual designs of storm drainage systems to convey the
offsite runoff through the Project area to an outfall into Virginia Lake. The
following sections discuss Kennedy/Jenks/Chilton's hydrology studies concep-

tual designs, conclusions and recommendations.
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CHAPTER 2
SITE LOCATION AND DESCRIPTION

The Project area is bordered south to north by Moana Lane and Mountain View
Drive and west to east at Plumas Street and Lakeside Drive. The Project
covers approximately 240 acres of highly developed land consisting primarily
of multi-residential dwellings and commercial establishments with only a few
single family residences. The Anderson Elementary School site and the pasture
1yin§ in tﬁe‘norfheast corner of the Project (deth of Mountain-View’Drivé):::
are the largest "open" areas. The remainder of the Project area is predomi-
nated by apartment/condominium complexes with large paved parking areas and

driveways and very little grasséd or other vegetated open spaces.

The predominate slope is from west to east with generally about 30 feet of
fall in the 1500 feet (2 percent average) hetween Plumas Street and Lakeside

Drive. The ground continues to fall to the east of Lakeside Drive.

The grade on Lakeside Drive i§ rather flat, with only about 4 feet of eleva-
tion difference between Moana Lane and Eastshore Drive. The ground north of
Eastshore Drive drops relatively steeply to Virginia Lake. about 20 feet of
drop in 400 feet or 5 percent. The general slope of Lakeside Drive is a mild
downward grade to the north with a maximum grade of approximately N.5 percent

and a small "hump" between Brinkby Avenue and Beck Court.
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CHAPTER 3
EXISTING DRAINAGE SYSTEMS

The Project area does not have an extensive network of underground storm
drainage facilities. Existino storm drains are located in Glenda Way. por-
tions of Lakeside Drive. Brinkby Avenue. Beck Street and in Plumas Street. As
depicted on Figure 2 "Existing Utility Map". an 18-inch diameter storm drain

pipe system lTocated in Plumas Street discharaes into the Glenda Way 36-inch

“diameter system which then combines with the Lakeside-system. The Lakeside

Drive system collects runoff from the area south of Moana Lane and conveys it
to the north, where it joins flows with the Glenda Way system. From the in-
tersection at Glenda Way the Lakeside Drive storm drain runs north aporoxi-
mately 300 feet where it then turns to the east and crosses Lakeside Drive and
eventually combines with the Lymberry Street system. The Lakeside Drive storm
drain begins as an 18-inch diameter conduit south of Moana Lane increasing to

Z24-inches at Glenda Way. North of Glenda Way. the pipe is an oval shaped cor-

" rugated metal pipe. 22x36-inches in dimension. Another system is present in

the northeast corner of the intersection of Moana Lane and Lakeside Drive.
However, due to extensive siiting the size and route of this system could not
be determined. (Since the routing and capacity of this system was not criti-

cal to this study, the City was not asked to clean the lines.)
The Brinkby Avenue system picks up local runoff flows west of Lakeside Drive

via a 12-inch diameter pipe. The collected runoff flows east and connects to

a 60-inch diameter conduit at the intersection of Brinkby and Lakeside. The
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60-inch pipe runs east on Brinkby approximately 300 feet to where it turns
north and discharges into a concrete lined trapazoidal channel. The channel
has a 4 foot wide bottom with 3/4 H. to 1 V. walls and a 4.5 foot depth. This
open channel travels north and discharges into Virginia Lake after passing un-

der Eastshore Drive via a triple barrel culvert of 42x27-inch oval pipes.

The Beck Street system collects runoff from the adjacent condominium complex
through a series of drop inlets and catch basins. The runoff is directed to a
sag poffion,of Beck Stfeet, appfoximéteTy 20b feet west of Lakeside Dfive.‘ At
this point, the run off is.carfied to the north a short distance and dis-

charged onto the ground, presumably on private property. The route that this

flow follows after discharge was not determined.

The other significant storm drainage facility within the Project is a 24-inch
corrugated metal pipe which runs from Plumas Street just north of Glenda Way

to a 1ocationrnorthwest of Beck Street (the 1ine could not be traced beyond

" this point). Ih‘between.‘the 24-inch pipe runs northeasterly from Plumas

through the apartment cdmp]ex §ituated between Glenda Way and Berrum Lane. At
Berrum, the line turns and heads due north through the west side of the Ander-
son School yard to Brinkhy Avenue. The line crosses Brinkby and continues
northward to the open pasture south of Mountain View Drive. As stated above
the alignment from this point on could not be determined. It is postulated
that the 24-inch line eventually discharges into the existing underground
storm drain line running in the City of Reno Soccer field and is carried to

Virginia Lake via this system,
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CHAPTER 4
HYDROLOGY

A.  DRAINAGE BASINS

There are two offsite drainage basins tributary to the Project area. The
Targer of the two basins enters the Project at the intersection of Plumas and
Glenda (see Local Drainage Basins map) and is designated as the "Plumas Tribu-
tan} Area".: Thé_P]umés basin encdmbaSées a reiative1y‘1afge narrow area of

approximately 1038 surface acres that extends to the southwest almost 4 miles.

As part of the Retirement Manor development just west of Plumas Street. (refer
to Osgood Engineering Construction Plans for details), a 7 foot hy 5 foot con-
crete box has been installed which conveys the Plumas Tributary Area runoff
flows directly to Plumas Street. The new box culvert structure is approxi-

mately 440 feet in length and sloped at less than 1 percent.

Another smaller drainage basin. designated as the "Moana Tributary Area” lies
to the south of the Project and encompasses approximately 183 acres and is
about 1 mile long. This basin's drainage route crosses Plumas Street south of

Moana Lane in a clearly defined area. East of Plumas. however. the flows do

not travel in well defined routes. Eventually. the flows reach the intersec-

tion of Moana Lane and Lakeside Drive. the southeast corner of the Project.
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B. TRIBUTARY FLOWS

The incoming runoff flows were selected by the City of Reno from an unpub-
Tished 1985 Hydrologic Study prepared by Winzler and Kelly. a consulting

firm. The Project lies within a "drainage deficiency area" designated as Num-
ber 4. Winzler and Kelly utilized the Rational Method for computing peak run-
off values for various critical locations (nodes) within the deficiency area.
The reported 100 year peak flows at Plumas and Glenda. the Plumas Tributary
Area (Winzler and Kelly node f). is 575 cubic feet per second (cfs). The 100
yeaf flow at Moana and Lakeside, (node m). Moana Tributary Area is 230 cfs. A
third 100 year inflow was given by the City via a Tetter dated 9 February
1988. This flow was 27 cfs entering from the west side of Plumas adiacent to

Brinkby Avenue.

To hydraulically size the storm drain facilities through the study area. the

Winzler and Kelly results needed to be modified to reflect the "proposed” in-

“stallation of underground storm drainage conduits. Also. the Project area hy-

drology needed to be specifically analyzed to locate and size the onsite col-

lection facilities.

C. PROJECT AREA FLOWS

Kennedy/Jenks/Chilton utilized the Rational Method to estimate the 5 year and
100 year peak flows that would be collected and conveyed by a storm drain sys-
tem onsite. Of prime interest were the routing of flows to the point of conf-
Tuence between the two offsite tributary areas and the anticipated flows at

the outfall into Virainia Lake.




Table 4-1 below shows the results of the computations for the Project site hy-
drology. The estimated 100 year peak flow at the confluence of the two tribu-
tary areas is estimated to be 710 cfs. The peak flow entering Virginia Lake
is 720 cfs. These values are higher than the values contained in the Winzler
and Kelly report for the same locations. The differences are explained by the
fact that Winzler and Kelly had kept the Plumas flow and the Mosna/lLakeside
flow separate and they assumed a Tonger time of concentration due to total
overland flow for their computations of the pnak runoff values at the onsite
nodes. Kennedy/Jenks/Ch11ton computed the ons1te ppaks by tak1na the 1nf10w
(Winzler and Kelly Nodes F and M) and calculating velocities representative of
closed conduits rather than normal overland velocities. This reduces the time
of concentration at the downstream onsite nodes and thus increases the given
rainfall intensities (see City of Reno Rainfall Intensity - Duration - Fre-
quency Curves, Public Works Design Manual). The net effect is that the peak
quantities increase.
TABLE 4-1
'ESTIMATED DESIGN FLOWS AT DRAINAGE NODES -

Location Drainage Area  Runoff Rainfall Intensities 05yr Q100yr
Drainage Node (Acres) Factor Syr 100yr (cfs) (cfs)
(in/hr) (in/hr)

1) Plumas & Glenda * 1052.3 0.33 0.68 1.68 235 585
2) Moana & Lakeside 182.5 0.46 1.14 3.11 95 260
3) Glenda & Lakeside 1254.9 0.35 0.67 1.62 295 710
4) Lakeside & Brinkbyr 1286.1 0.36  0.66 1.56 305 720
5) Eastshore @ Lake 1301.2 0.36 0.64 1.52 305 720

* Assumes that inflow (27 cfs) from Plumas at Brinkby included in Plumas and
Glenda flows.
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The Project area was divided into sub-drainage basins "A" through "T" and thé
onsite 5 year and 100 year storm flows computed using the Rational Method.

The sub-basin boundaries were based on existing drainage patterns and existina
storm drain facilities. The point of concentration of each sub-basin is
located at the low point. The peak flows of the onsite sub-basins are listed
in Table 4-2. An isopleth number of 1.5 has been included for wet season
runoff. The sub-basins are shown delineated on Figure 3. Local Drainage

Basins Map.

TABLE 4-2
ONSITE HYDROLOGY

ESTIMATED SUB-BASIN DESIGN FLOWS

Area Drainage Runoff TC* Rainfall Intensities Q5yr Q5yr Q100yr Q100yr

Area Factor tc Syr 100yr (cfs) (wet) (cfs) (wet)
(Acrgs) “c*  (min) (in/hr) (in/hr) (cfs) (cfs)
Ilal il1' 1] Il.i H .
A 8.1 0.70 18 0.98 2.70 - 5.6 8.4 15,3 23.0
B 0.2 0.95 12.5 -~ 1.35 - 3.40 0.3 0.5 0.6 0.9
C 5.5 0.70 15.5 1.10 2.90 4,2 6.3 11.2 16.8
D 1.3 0.85 14,7 1.15 3.00 1.3 2.0 3.3 5.0
E 1.0 0.95 17.8 0.98 2.70 0.9 1.4 2.6 3.8
F 5.2 0.70 20.5 0.88 2.45 3.2 4.8 8.9 13.4
G 1.5 0.70 13.4 1.15 3.15 1.2 1.8 3.3 5.0
H 6.7 0.70 16.5 1.05 2.80 4.9 7.4 13.1 19.7
I 0.4 0.95 17.9 0.98 2.70 0.4 0.6 1.1 1.7
J 7.3 0.70 18.4 0.96 2.55 4.9 7.4 13.0 19.5
K 2.0 0.30 12.0 1.25 3.40 0.8 1.2 2.1 3.2
L 1.6 0.55 13.9 1,15 3.10 1,0 1.5 2.7 4.1
M 4.5 0.60 15.2 1.10 2.90 3.0 4.5 7.8 11.7
N 1.2 0.70 13.7 1.15 3.15 1.0 1.5 2.6 3.9
0 0.5 0.95 20.3 0.88 2.45 0.4 0.6 1.2 1.8
P 10,3 0.70 19.0 0.94 2.50 6.8 10.2 18.1 27.2
Q 5.4 0.70 12.4 1.35 3.40 5.1 7.7 12.3 19.4
R 0.8 0.70 11.3 1.30 3.55 0.8 1.2 2.0 3.0
S 0.6 0.95 18.6 0.96 2.55 0.6 0.9 1.5 2.3
T 1.5 0.25 11.9 1.25 3.40 0.5 0.8 1.3 2.0
rFORN7 A _ A - Q070A1 NN




CHAPTER 5
STORM DRAIN CONCEPTUAL DESIGNS

A.  APPROACH

Kennedy/Jenks/Chilton analyzed the existing storm drainage systems and found
them to be substantially undersized to adequately convey the selected désign
flows for the two tributary areas. Therefore, Kennedy/Jenks/Ch11ton identi-
fled conceptual design opt1ons which prov1ded for all new stonn drainage fa-
cilities and combination systems. The combination systems 1ooked at new

drainage facilities coupled with and augmented by the existing systems.

B.  ALTERNATIVES

After reviewing many different options and routes, Kennedy/Jenks/Chilton nar-
rowed the analysis to three é]ternatiVes. Each of the three final alterna-
tives consisted of all new facilities. The existing facilities. proved to be
much too small to Carry énough flow to substantially reduce the size.of the
new system carrying the remaining storm waters. Coupled with the complex
structures required to split the large design flows, Kennedy/Jenks/Chilton
dropped the consideration of utilizing existing storm drain facilities to con-
vey the 100 year storm flows. A1l three options connect to the new 7'x5' box

culvert west of the Plumas and Glenda intersection. The existino 7'x5' box

culvert does not have the capacity required to carry the expected 100 year

flow. Therefore, all options will have a special hydraulic structure desioned
to carry the flows from the existing 7'x5' box culvert and intercept overland

flows.
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Extensive preliminary designs of the inlet, outfall and special hydraulic
(benos, etc}) structures were not performed. The intake structure at Glenda
and Plumas requires that the quantity of flow carried in the box and the over-
tand flow be determined. The outfall structure configuration depends on the

atternative selected.

The given inflows rehresent future flow conditions. The conduit sizes recom-

mended herein will convey these future flows. No attempt was made to provide

"structuhal_design for the addition of future conduits as the manner and

sequence of future development in unknown at this time.

The three alternatives analyzed in depth are depicted on Figures 4, 5 and 6

and are briefly described below:

1. Option 1

Option 1 connects a new 6'x6' box culvert with the recently placed 7'x5' box

culvert located west of the Plumas and.Glenda intersection. The new 6'x6' box
culvert conveys flows down Glenda Way to the intersection Lakeside. At this
point, the 6'x6' box culvert turns to the north via a special hydraulic struc-
ture which makes the turn in two 45 degree bends. Also at this intersection.
the Plumas tributary area flows are combined with the flows from the Moana
tributary area carried via a 6'x4' box culvert. After combining. the flows
are carried north down Lakeside in an 8'x7' box culvert which continues to
Virginia Lake. As with the following two alternatives, the local runoff is
collected and discharged into the main trunk Tine. (See onsite collection

Section 5C.)
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2. Option 2

Option 2 is the same basic layout as Option 1 from the intersection of Glenda
and Lakeside north. However, the Moana tributary flows are picked up on

Plumas Street and conveyed to the north via a 60-inch diameter pipe. The 60-
inch pipe discharges into an 8'x6' box culvert that runs down Glenda to Lake-

side. The remaining runoff that collects at Moana and Lakeside is collected

.and cérried north in a 42-inch dfameter.pipe to cOnvéy with the Piuhas/G]enda 

flows. From Glenda north, the storm flows are conveyed in an 8'x7' box cul-

vert to Virginia Lake, as in Option 1.
3. Option 3

This alternative is a variation of Option 2 in that the initial collection and

conveyance system is the same. However. from the intersection of Glenda Way

‘and Lakeside Drive north, the system is different. From the confluence of the

two offsite tributary storm runoff flows at Glenda Way, the system is carried
north down Lakeside via a 9'x6' box culvert to Brinkby Avenue. At Brinkby.
the storm drain line turns to the east through a special structure which makes
the transition by two 45 degree bends. The facility runs east on Brinkby
Avenue approximately 300 feet in a 10'x6' box culvert to where the existing
open channel lies. The flow will once again be turned to the north via a
special hydraulic structure (two 45 degree hends) and directed towards Vir-
ginia Lake. The open channel will be replaced by a 12'x6' box culvert to pro-

vide discharge directly into Virainia Lake. The existing triple barrel at
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culvert will be removed and the profile of East Shore Drive will be raised ad-

jacent to the new box culvert.

C. ONSITE COLLECTION

The onsite runoff is collected by a series of catch basins located in the
several streets of the Project. Berrum, Brinkby and Beck will have 24-inch
storm drain conduits installed to connect the catch basin flows to the major
storm drainage faci]ity in‘Lakeside Drf&é. The 24-inch lines nﬁ]l extend up
Berrum énd Brinkby to allow connection with the existing 24-inch facility.
This will convey flow carried by the existing facility to the new Lakeside box

cutvert.

The catch basins will be combination inlets. City of Reno Type 2A and sized to
capture the 100 year Tocal runoff flows, thus offering the most protection
against lTocalized flooding. The catch basin locations and sizes will prevent
overtopping the curb during the 100 year event. or flooding more than 6 feet

of a travel lane during the 5 year event.

Specific criteria used for the catch basins was weir and orifice flow with 3
50 percent clogging factor for the horizontal grate and 0 percent clogging for
the curb opening. The catch basins are located so that 70 percent of the 100

year flood flows are captured without overtopping the sidewalk.

At this time there are no substantial flows to intercept on the east side of

Lakeside Drive between Moana and Brinkby. During the final design phase, it
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may be advisable to place several inlets along the east gutter 1ine of
Lakeside as a precaution against flooding of the residential/commercial

structures.

The Tlocal system is the same for all three options. (See Figure 4. 5. 6,
Options 1, 2 and 3. Table A in the Appendix lists the curb opening length for

the proposed catch basins.)

D. - PRELIMINARY COSTS

Preliminary cost estimates for three alternatives were ocenerated. These costs
were developed based on very preliminary, conceptual designs. The cost esti-

mates are shown in Tables B, C and D contained in the Appendix.

Unit costs were derived from City of Reno development costs, Nevada Department
of Transportation Bid Tabulations, Manufacturer Quotes and in-house cost esti-
mating ghfdes; Not fh¢1uded in»thésé éétiﬁhtes are uti]ity_féfdcation costs.
After pre]fminany reviews by Sierra Pacifig Power Company and Westpac. ft ap-
pears that utility adjustments will be paid by the affected utility company.
Construction quality control and project administration costs are not in-

cluded.

It should also be noted that 211 three options will require that a parallel
sanitary line be installed in Lakeside Drive hetween Glenda Way and Beck. The
invert of the new storm drain will preclude connecting sanitary flows from the

east with the existing sanitary sewer line running west of the Lakeside Drive
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centerline. The cost generated for each alternative include the installation

of this parallel collector sanitary sewer.

In summary, the preliminary costs of the three options are:

Option 1 Option 2 Option 3
Removals $ 15,100 $ 15,100 $ 31,000
New Construction $1,849,645 $1,936,415 $1,967.678
Subtotal $1.864,745 $1,951,515 $1,998.678
Contingency (20%) $ 372,949 $ 390,303 $ 399.736
Engineering (15%) $ 335,654 $ 351,273 $ 359.762
Total 2,573,308 2,699,001  $2,758.175
Use Total $2,600,000 $2,700,000 $2,800,000

Note: Engineering costs include preliminary design, final design and
construction engineering.
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CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS
A. CONCLUSIONS
1. General

The storm drainage options studied for the P1umas/Moana Storm Drain Project
Eepresentlconservatiyé'designs that will adequate]y'éonVey the.loolyear stonﬁ
flows through the Project area. The Rational Method of hydrology yields con-
servative peak flow values particularly for drainage areas creater than one
square mile. Thus, facilities designed utilizing these peak flows are like-

wise conservative.
2. Utilities

Theﬂuhderground ﬁti?ity cohfiféfs anticipated”by>the'cohsfkbctioﬁ of thé storm
drain will be most prbnounced in the intersection of Mdana and Lakeside. Two
large water mains run east-west through the intersection as well as gas mains
and a trunk sanitary sewer line. Lakeside Drive north of Moana has a full
range of underground utilities. However, sufficient clearance between the
various underground utilities appears to be available to install the proposed
storm drain facility in Lakeside Drive without major relocatine. Trench shor-
.ing will be required in Lakeside due to the depth of trench and the proximity

of the utility lines.
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The major inflow at Glenda and PTumas will be carried down Glenda Way to Lake-
side, G]ehda was selected because of its utility configuration and the
“straight shot" available between Plumas and Lakeside. The underground utili-
ties in Glenda consist of gas and water in a common trench and the existing
36-inch diameter storm drain. There is no sanitary sewer in Glenda. Thus.
utilizing the same basic alignment as the existing storm drain. there will be
fewer uti]ify adjustments than on any of the other east-west roads between
Plumas and Lakeside. Glenda also offers the opportunity of convey flows with
6n1y.oﬁé 90 degrée;bend, (two 45 degree Bends) ét the fhtersection 6f'Glenda
and Lakeside. Any other route would reguire a minimum of three 90 degree

bends.

3. Existing Storm Drains

As stated above, the utilization of the existing storm drainage facilities

does not offer many cost or hydraulic advantages. These systems are so small

'thatiappreciable flows cénnot be diverted-through them.' The size of the fa-

cilities to convey the remaining flows will be Targe and will still be expens-
jve to install. Aiso, the hydraulic efficiencies are difficult to assess and
may not perform as anticipated. Kennedy/Jenks/Chilton concluded that only new

facilities designed to accommodate the full peak flows should be considered.
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4. Costs

The preliminary cost estimates of the three conceptual design alternatives
yielded only about a ten percent difference between the three. It is
Kennedy/Jenks/Chilton's preliminary estimate that a storm drain system to con-
vey the 100 year storm flows will cost between $2.5 million to $3.0 million

to construct.

B.  RECOMMENDATIONS

As stated above, the preliminary cost estimates are within ten percent of each
other. The construction cost estimates of the three alternatives do not yield
a clear economical choice. Therefore, othér criteria such as hydraulic ef-
ficiency, uti1ity conflicts and traffic interuption became the primary para-

meters for the selection of the recommended storm drain alternative.

Kénhedy/Jenks/Chi]toh.retommehdS'thatloptioh‘2Cbe the alternative selected as
the design bésié for the P1ﬁmas/Moana Storm Dréin Project. It is our con-
clusion that Option 2 offers the most efficient hydraulic design due to fewer
bends and pipe size transitions. Sharp 90 degree bends in a structure of this
size should be avoided if at all possible from the hydraulic and maintenance
standpoints. This is the primary reason that Option 2 is recommended over Op-
tion 3. Option 3 has three 90 degree bends along with four changes of conduit

sizes in the main trunk line. By collecting the majority of the Moana tribu-
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tary area runoff on Plumas Street, the potential severe utility conflicts in
the Moana/Lakeside intersection can be reduced. The 42-inch di ameter pipe of-
fers more flexibility crossing the intersection than does a 6'x4' box cul-
vert. Any work that can be avoided or hastened in the Moana/Lakeside intér-
section will save money and inconvenience to the public. Also, Plumas Street
has a sag vertical curve, which provides a sump condition. This is ideal for

intercepting flows of this magnitude (200 cfs).

' The effects of the Plumas/Moana Storm Drain Project fTows_Onvthe'flbod storage

capacity of Virginia Lake have not been analyzed. The Project flows coupled
Qith other inflows into Virginia Lake could exceed the flood storage volume
and the discharge capabilities of the outlet structures. Kennedy/Jenks/
Chilton recommends that a reservoir routing analysis be conducted on Virginia
Lake to assure that storm runoff volumes do not jeopardize the structural in-

tegrity of the reservoir and dam.
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APPENDIX A




TABLE A
ONSITE COLLECTION SYSTEM
PROPOSED CATCH BASINS

Catch Curb
Basin Opening ‘
Number Type Length Q 100 Q5
(Ft.) (cfs) (cfs)
DI-1 2A 60 105.0 39.9
pI1-2 ‘ 2A 60 105.0 39.9
- DI-3 S 2A ‘ 10 5.0 1.9
Di-4 _ 2A 10 5.0 1.9
DI-5 ' 2A ' 10 7.6 2.9
DI-6 2A 10 7.6 2.9
DI-7 2A 15 4,0 1.5
Option 1, DI-8 2A 80 115.0 43,7
Option 2, DI-8 2A 25 27.5 10.5
Option 3, DI-8 (3) 2A 25 27.5 10.5
Option 1, DI-9 2A 80 115.0 43.7
Option 2, DI-9 2A 25 27.5 10.5
Option 3, DI-9 (3) 2A ‘ 25 27.5 10.5
DI-10 2A 20 10.0 3.8
DI-11 2A - 20 10.0 3.8
DI-12 2A 20 10.0 3.8
DI-13 2A 20 10.0 3.8
DI-14 2A 20 6.8 2.6
DI-15 ‘ : - 2A . .20 . ... 5,0 1.9
DI-16 : 2A 15 6.5 2.5
- DI-17 : _ 2A . .25 - 6.5 2.5
DI-18 2A 20 6.5 2.5
DI-19 2A 20 6.6 2.5
DI-20 _ 2A 20 2.0 0.8
DI-20 2A 20 9.0 3.4
DI-22 - 2A 20 9.0 3.4
DI-23 2A 10 3.9 1.5
DI-24 ' 2A 10 3.9 1.5
DI-25 2A 10 2.0 0.8
DI-26 2A 10 6.5 2.5
DI-27 2A 10 6.5 2.5

CRDO7 A.l 7041.00
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