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INTRODUCTION

The flooding of areas of the City of Reno has been a problem
of serious consequence for many years. Recent severe floods of
1950, 1952 and 1955 have focused attention on the problem of flood
control and storm drainage.

The Truckee River basin has experienced disastrous floods
from torrential rainfall, storms of long duration and relatively low
intensity, and from rapid spring melting of mountain snow packs,
The Peavine Area northwest of Reno and the area southwest of Reno
contribute storm flow generally resulting from short duration
storms of high intensity. Storm waters from these sources must
pass through the City of Reno because of the topography of the area.
Inadequate capacity of channels and drainage structures in the
Truckee River basin cause the storm waters to leave the normal
channels of flow and spread out over extensive areas, causing flood
damage to public works and private property.

The problem of storm drainage in Reno is complicated by the
existence of a combined system of sewers. Both domestic sewage
and storm waters from a large portion of the city are collected and
conveyed in a common network of pipes to the sewage treatment
plant. During periods of heavy storm water runoff the capacity of
the pipe system is exceeded. In some low areas of the city the sur-
charge of the sewers causes overflow through the manholes, flood-
ing large areas. As a consequence, extensive damage to public
works and private property and interruption of public and private
transportation results. Even more serious is the severe public
health hazard created by the overflow of domestic sewage. An added
burden is placed on sewage pumping facilities and sewage treatment
works. .

Recognizing the seriousness of the problem, the City of Reno
retained the Engineering Office of Clyde C. Kennedy in February
1957 to make an engineering study and report on storm drainage and
sanitary sewerage requirements for the existing City of Reno and the
designated metropolitan Reno area. The metropolitan Renoc area is
shown on Plate 16. *

The scope of the study and report in accordance with the con-
tract includes:

1. Determination of existing domestic sewerage
trunk line and storm drainage trunk line facil-
ities.

2. Determination of requirements for adequate
domestic sewerage and storm drainage for the
existing City of Reno and the metropolitan Reno
area.

3. Development of a Master Plan for domestic
sewerage and storm drainage to meet require-
ments determined for the existing City of Reno
and the metropolitan Reno area.

4. Preparation of a report and cost estimate for
Master Plan for domestic sewerage and storm
drainage divided by classification of impor-
tance into emergency, essential, and ultimate
work.

Emergency construction includes the construction of storm
drainage or domestic sewerage facilities critically needed now to
reduce major storm water damage and to eliminate damage and pub-
lic health hazard resulting from the overflow of sanitary sewers.
Essential construction includes the construction of storm drainage
or domestic sewerage facilities needed in addition to those classed
as emergency construction. This construction will alleviate less
critical storm water damage and provide additional sanitary sewer-
age capacity where needed for present flow or where imminent in-
crease in flow can be foreseen. Ultimate construction includes the
construction of storm drainage and domestic sewerage facilities
needed in addition to those classed as emergency and essential con-
struction to provide adequate capacity for storm drainage and domes-
tic sewerage facilities by the year 1975,

The study and report are limited to a consideration of the trunk
line facilities needed for the domestic sewerage and storm drainage
systems. No detail study has been made of the present collection
systems for domestic sewerage or storm drainage, or of the collec-
tion systems required to serve future areas of development, How-
ever, capacity has been reserved in the trunk line facilities of the
domestic sewerage and storm drainage systems to permit develop-
ment of the metropolitan Reno area. ‘

No study has been made of the capacity of or the functional
adequacy of the existing sewage treatment plant facilities. Domes-
tic sewage from areas within the metropolitan Reno area can be
conveyed to the present sewage treatment plant site. However, be~
fore present facilities are enlarged or expanded a critical evaluation
of the units in the treatment plant should be made and some consider-
ation should be given to a sewage treatment plant to be located at the
east end of Truckee Meadows.

Parallel study of the major flood control problems on the
Truckee River and in the Peavine Area, now being completed by
governmental agencies is considered beyond the scope of this report.

It should be understood that the construction of the necessary
flood control works on the Truckee River and in the Peavine Area
must be completed before a proper functioning integrated storm
drainage system can be provided.
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CONCIUSIONS

SANITARY SEWERS

The separation of storm drainage waters from the sanitary
sewers is necessary to the proper functioning of the sanitary
sewerage system,

Existing trunk sanitary sewers are adequate, with minor
exceptions, to carry present sanitary sewage flow,

Existing trunk sanitary sewers, with minor exceptions, are
fully usable and can be integrated into the Master Plan for
Sanitary Sewerage.

The recommended construction of Master Plan for sanitary
sewers can be completed in logical steps based on priority
of need,

The project estimate of cost of recommended construction of
Master Plan, Sanitary Sewers, is:

EMERGENCY CONSTRUCTION $ 60,000

ESSENTIAL CONSTRUCTION 117,000

ULTIMATE CONSTRUCTION 478, 000
Total $ 655,000

Plans and Specifications and

Supervision of Construction 65,000
TOTAL PROJECT COST $720,000

Costs of right-of-way, if required for the sanitary sewerage

system, and financing costs have not been included in the project

cost.

STORM DRAINAGE

1. The proper functioning of any storm drainage system for
Reno and the metropolitan Reno area is dependent upon the
prior construction of adequate flood control works on the
Truckee River and in the Peavine Area.

2, There is no adequate storm drainage system in Reno or the
metropolitan Reno area.

3. The construction of an integrated storm drainage system and
the concurrent separation of storm drainage connections to
the sanitary sewerage system is necessary to prevent re-
current damage to public works and private property and
serious public health hazard resulting from overflow of
combined sewers.

4, Existing storm drains are usable and can be integrated into
the Master Plan for Storm Drainage.

5. The recommended construction of Master Plan for Storm
Drainage can be completed in logical steps based on priority
of need.

6. The project estimate of cost of recommended construction of
Master Plan, Storm Drainage, is:

EMERGENCY CONSTRUCTION $2,497, 000

ESSENTIAL CONSTRUCTION 4,201, 000

ULTIMATE CONSTRUCTION 1,472,000
Total $8,170,000

Plans and Specifications and

Supervision of Construction 654, 000
TOTAL PROJECT COST $8,824,000

It is estimated that a total of 88 acres of right-of-way will
be required for the construction of the storm drainage system,
19 acres for emergency construction, 29 acres for essential con-
struction and 40 acres for ultimate construction. Costs of right-
of-way and financing costs have not been included in the project
cost.
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SANITARY SEWERS MASTER PLAN

Plate 1 shows the Master Plan of Sanitary Sewers for the City
of Reno and the metropolitan Reno area.

The system of trunk sanitary sewers shown consists of exist-
ing trunk sewers which are adequate, and trunk sewers required
under a priority program including emergency construction, essen-
tial construction and ultimate construction. All trunk sewers re-
quired to serve the area outside of the present city limits of Reno
but within the metropolitan Reno area are not shown,but capacity is
provided in the system of trunk sewers to serve this area.

In order to provide an adequate trunk sewer system for sani-
tary sewage it is necessary to construct a separate storm drainage
system concurrently. The flow of storm water in the sanitary
sewers can then be eliminated. After the elimination of storm water
many of the existing sanitary sewers will be adequate to carry the

ultimate flow.
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CRITERIA FOR SANITARY

SEWERAGE

To determine the requirements for sanitary trunk sewer facili- 3. The population of the metropolitan Reno area in
ties for the City of Reno and the metropolitan Reno area criteria for 1975 is predicted to be 110,000, based on present
establishing the adequacy of existing trunk sewers and the need for population and predicted future growth.
future trunk sewers were studied.

4, The average daily per capita domestic sewage

Maps showing existing sanitary sewers were furnished by the flow in residential areas is approximately 150
city and locations were confirmed by field investigation. An inten- gallons. This quantity is used to estimate domes-
sive field check was carried out to complete the plan where informa- tic sewage flow in areas of residential development,
tion was inadequate.

5. An evaluation of flow quantities contributed by

A complete field investigation was made to determine the areas transient population, industries and commer-
of the city where there are storm drainage connections from catch cial development has been made., These flow
basins or gutter drains to sanitary sewers. quantities have been considered where appli-

cable.

A contour map of Reno was furnished by the city and supple-
mented by the U.S. Geological Survey map to aid in determining the 6. Infiltration of ground water into sanitary sewers
sanitary sewer requirements in areas of future development. is based on study of measured sanitary sewage

flow and estimated tributary population,

A study of present population and population trend in Reno was
based on the U.S., Census Bureau Reports, Reno voter registration 7. Population density for existing sewered areas
by wards, Reno public school enrollment, fire insurance under- in 1975 are considered to be:
writers' maps, aerial photographs, and population studies by the
Reno Chamber of Commerce and the Western Nevada Industrial Description Zone Persons/Acre

Development Commission.

Estates Residence E 3
A thorough field investigation of undeveloped areas adjacent to Single Family Residence R-1 12
built-up areas in the city was made to determine the most probable Two Family Residence RrR-2 14
areas of future growth., Multiple Family Residence R-3 14
Residence-Commercial Transition District R-C 15
Measurements of existing sanitary sewage flow were made Neighborhood Commercial C-1 6
throughout the system to determine the character and amount of flow. Local Commercial C-2 6
General Commercial C-3 15
After careful consideration the criteria for determination of Light Manufacturing M-1 1
sanitary sewerage facilities was set as follows: Industrial Estates M-E 1
Tourist and Trailer T-T 30
1. The separation of existing storm drainage facili- Agriculture A-1 4.5
ties from the existing sanitary sewerage system
is required for proper functioning of the sanitary 8. Future areas will be developed in accordance

with the Land Use Plan of the City of Reno
and Washoe County zoning ordinance,

sewerage system. Analysis of the sanitary sewer-
age system was made on this basis,.

2. The present population of the City of Reno is con-
sidered to be 50,000, based on analysis of avail-
able population data.




AREAS SERVED BY EXISTING SANITARY SEWERS

Plate 3 shows areas served by existing sanitary sewers.
Colored areas indicate the areas that are tributary to the main trunk
sewers. Key numbers for sewer districts refer to areas which are
shown in more detail on Plates 6 to 13, Also shown is the existing
trunk sewer system.

The present developed area within the City of Reno is served
by a system of trunk sewers which terminate at the sewage treat-
ment plant located south of Glendale Road adjacent to the Truckee
River.

The trunk sewer system is chiefly a gravity system, with only
three pump lift stations. Where the trunk sewers cross the Truckee
River, there are two crossings under the river and two bridge
crossings. Small sewers up to 15-inch diameter are generally vitri-
fied clay or concrete. Sewers over 15-inch diameter are generally.
concrete. Manholes are spaced to promote reasonable maintenance.
The sewage treatment plant is a secondary treatment plant with high
rate trickling filters and separate sludge digestion. The plant has
a stated nominal capacity of 20 million galions per day. .

The existing trunk sanitary sewers generally are adequate to
serve the present requirements during the seasons of the year when
surface storm drainage does not enter the system.
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LAND USE DISTRICTS

Plate 4 shows the Land Use Plan for the City of Reno and the
Reno metropolitan area. The Land Use Plan of the City of Reno
was adopted on March 11, 1957 as a part of the Master Plan of Reno,
Nevada. Zoning of areas outside the City of Reno is in accordance
with the County of Washoe zoning ordinance.

For the purpose of this study and report some land use clas-
sifications have been combined for simplicity.. For example, all
commercial districts are shown under the same color.

For the study of sanitary sewers the Land Use Plan was used
to estimate the population density for areas of future development.

For the study of storm drainage the Land Use Plan was used
to estimate the percent of runoff of storm water from areas of pre-
sent and future development.
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