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DIVISION 1.0
INTRODUCTION

1.1 General

The purpose of this manual is to provide certain minimum standards for the design, construction, repair,
and alterations of streets, roadways, alleys, drainage, grading, sewers, water supply facilities and all
appurtenances thereto within Douglas County. The requirements herein, unless otherwise noted, apply to
public and private improvements.

The requirements herein shall apply to the following:

1. Public Works Projects (by governments or utility purveyors)

2. Development Permits (zoning permits, land division permits, and building permits as
defined in the Douglas County Development Code).

3. Master Plan Amendments

This manual is intended to cover normal situations encountered in design. Situations which are not
covered in this manual shall be designed in accordance with accepted engineering practices, and shall be
subject to the approval of the Engineering Manager/County Engineer. The Engineering Manager/County
Engineer may authorize alternative designs to address situations that are not covered in this manual,
provided that such designs are the equivalent of the design standards, are in accordance with accepted
engineering practices, are not authorized for the purpose of mere convenience or economy, and provided
that such designs are supported by a written engineering analysis and justification.

Complete plans for all improvements including necessary dedications and easements shall be submitted
to the County for approval and must receive the required approval prior to the beginning of construction
of such improvements. This shall apply to all projects within the County. Plans shall be stamped and
signed by a Professional Engineer licensed in Nevada in compliance with NRS and NAC 625.

By reviewing and approving improvement plans, reports and other documents, neither the County nor the
local entities assume liability for improper design, nor guarantee that the final design review and approval
will absolve the developer, designer or engineer of future liability for improper design or construction.

1.2  Related Documents
All plans and documents requiring County approvals shall be prepared in accordance with the standards

contained herein. Items which are not included in this manual shall be designed in accordance with the
most recent adopted edition of the following publications:

1 Douglas County Development Code

2 International Building Code
3. International Residential Code
4

Standard Specifications for Public Works Construction, Sponsored and Distributed by
Regional Transportation Commission of Washoe County, Washoe County, City of
Sparks, City of Reno, Carson City, City of Yerington

5. Nevada Department of Transportation (NDOT) Standard Plans for Road and Bridge
Construction
6. NDOT Standard Specifications
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7. Uniform Plumbing Code
8. Uniform Fire Code
9. Uniform Mechanical Code

10. National Electric Code

11. Standard Details incorporated as Appendices A through E of this manual
12. Americans with Disability Act Accessibility Guidelines

13. Definitions incorporated as Appendix F of this manual

14. Hillside Grading incorporated as Appendix G of this manual

15. Manual of Uniform Traffic Control Devices

1.3 Variance Procedures

Variances to the standards and requirements of this manual may be requested only for the following
reasons:

1. Situations where strict compliance with the manual may not act to protect public health
and safety.
2. Situations which require additional analysis outside the scope of this manual for which

the additional analysis shows that strict compliance with the manual may not act to
protect public health and safety.

3. Hydrologic and/or hydraulics conditions which cannot be adequately addressed by strict
compliance with the manual.

Conditions which are created by improper site planning (i.e. lack of adequate space allocations, financial
hardship) shall not be considered grounds for a variance request.

If the developer (builder, subdivider, etc.) believes that a variance to the minimum standards in this
manual is warranted based on the reasons listed above, the developer shall request in writing a variance
from the minimum standards.

Variance from this manual shall be made in accordance with the procedures outlined in Douglas County
Development Code. Plans that fully describe the variance, how it will function and perform, and impacts
on surroundings along with an engineering based analysis and justification shall be submitted to the
County before the County will consider a variance from this manual.

1.4  Interpretation and Conflict
In the interpretation and application of the provisions in this manual, the following shall govern:

1. The provisions of this manual shall be regarded as the minimum requirements for the
protection of the public health, safety, comfort, convenience, general welfare, property,
and commerce.

2. Whenever a provision of this manual and provisions of Douglas County Development
Code or provisions of law, ordinance, resolution, rule, or regulation, contain restrictions
covering the same subject matter, whichever restrictions are more restrictive or impose
higher standards or requirements shall govern.
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1.5  Updates

This manual will be updated from time to time as determined by the Community Development Director.
Respective entities have been afforded the opportunity to participate in the development of this manual
and will be given the opportunity to also participate in subsequent updates.

1.6  Adoption

The Douglas County Board of Commissioners shall adopt the manual and all subsequent updates thereto
by resolution.

1.7  Compliance with Updates to this Manual
Updates to this manual shall be in effect 180 days after the update is adopted with the exceptions
discussed below:

1. Ifadevelopment is phased, updates to this manual shall apply to all phases for which final
technical drainage studies (submitted via improvement plan review, a construction permit, or a
building permit) have not been approved within 180 days of the date the update is adopted.

2. Projects for which permits have been issued shall comply with the provisions of this manual on
the date the permit was issued, except that amendments to approved drainage studies or approved
construction drawings shall comply with the provisions of this manual including updates adopted
prior to the date the amendment is submitted for review.

3. Projects for which an improvement plan review, a construction permit, or a building permit have
been submitted and deemed complete within 90 days of the date the update is adopted shall
comply with the provisions of this manual in effect prior to date the update is adopted.
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DIVISION 2
STREETS AND TRAFFIC

2.1 General

All streets shall be improved and conform to the requirements of this manual.

2.2 Standards

Design and construction of streets and related improvements shall conform to the most recent edition of
the following:

1. “Guidelines for Urban Major Street Design,” by the Institute of Transportation Engineers.

2. “A Policy on Geometric Designs of Highways and Streets,” by the American Association
of State Highway and Transportation Officials (AASHTO).

3. “Manual on Uniform Traffic Control Devices,” by the Federal Highway Administration.

4. “Guide for Development of New Bicycle Facilities,” by the American Association of

State Highway and Transportation Officials.

5. “Standard Specifications for Public Works Construction,” by Regional Transportation,
Commission of Washoe County, Washoe County, City of Sparks, City of Reno, Carson
City, City of Yerington.

6. “Access Management System and Standards,” by the Nevada Department of
Transportation.

7. “Standard Plans for Road and Bridge Construction,” by the Nevada Department of
Transportation.

2.3 Street Widths and Alignment

Street alignments shall conform to the Douglas County Master Plan. Additional right-of-way shall be
provided near intersections as required by the Community Development Department or County
Engineering Division in order to facilitate turning movements. Refer to Appendix A for typical roadway
cross sections.

The County may require streets with centerline offsets at intersections to be evaluated in the traffic study.
However, centerline offsets of less than 125 feet are not allowed. All improvements shall be centered
within the dedicated right-of-way or dedicated roadway easement.

Adjustments to the street widths, curb return radii, and other traffic calming techniques shall be
considered when pedestrian safety and convenience are important. Traffic calming techniques will be
considered on a case-by-case basis by the County Engineer.

24 Access

At least two means of ingress and egress to County standards shall be provided to serve a subdivision or
development of more than 20 single family residences or units, with the exception of a single cul-de-sac
subdivision. A single cul-de-sac subdivision or development with 20 or less single family residences or
units may be approved with only one means of access and egress. Access onto all state highways and
County collectors and arterials shall comply with the Nevada Department of Transportation “Access
Management System and Standards.” Access onto all local streets shall comply with the provisions of
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this manual. Local road spacing shall not be less than 225 feet centerline to centerline. Alleys which
access local roads shall comply with the residential driveway spacing requirements.

2.5  Off-Site Improvements

Streets or access adjacent to or necessary to serve a development which are not within the boundaries of
the development but are dedicated public right-of-ways shall be improved with development to standards
required by the County to promote public safety and welfare.

2.6 Right-of-Way and Easements

All necessary right-of-way or easement acquisition outside the boundaries of a subdivision or
development, including agreements as to access, ownership and maintenance, shall be completed at the
time of submittal of application for a development permit. Right-of-way widths shall not be less than
shown in Table 2.1. Required right-of-way width is typically greater than shown in Table 2.1 to comply
with the Douglas County Comprehensive Trail Plan.

Table 2.1. Minimum Right-of-Way Widths.

Minimum Right-of-Way Width
Functional Classification (feet)
Principal Arterial 80°
Minor Arterial 80
Rural Major Collector 80
Rural/Urban Minor Collector 80 (rural), 80 (urban)
Rural/Urban Local Roadway 60 (rural), 60 (urban)
Notes
1. In fill developments where adjoining right-of-way is established may conform to the established right-of-way upon
approval of the Engineering Manager/County Engineer.
2. All existing principal arterial roadways in Douglas County are maintained under the jurisdiction of the Nevada

Department of Transportation. Right-of-way for principal arterials shall be coordinated with the Nevada Department
of Transportation and comply with their requirements.

In areas of possible fire hazards, as determined by the Fire Authority, unobstructed fire protection
equipment access easements not less than 20 feet wide shall be dedicated from the public street to the
subdivision or development boundary. Permanent emergency access shall be designed and constructed to
comply with the requirements of Section 2.12.14 Emergency Access Roads.

Right-of-ways shall be cleared of all brush, trees, stumps, or other debris except that sound trees twelve
inches or more in diameter may be left standing in accordance with the approved set of improvement
plans.

2.7  Streets Along Property Boundaries

Streets must not be located along property boundaries unless required by a County adopted street pattern
or shown as a master plan street. A proposed access street lying along a boundary, which is within the
development or off-site but within an easement already dedicated to the County, must be dedicated and
constructed full width to County standards, including curb, gutter and sidewalk. A proposed street lying
along the boundary of a development or subdivision, which is within the development or is off-site within
an easement dedicated to the County, that is impacted by that subdivision or development must be
dedicated and constructed by that subdivision or development. If the proposed street, which is in the
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development or subdivision, does not offset any of the traffic of the development but is shown on the
master plan or County adopted street pattern the street must be dedicated.

2.8  Half Streets
Half streets are not permitted.

2.9  Temporary Cul-De-Sac

Streets shall be extended to the subdivision/development boundary for future development. Where
subdivisions are phased, streets shall be extended to the subdivision phase boundary line. Streets
extending to the subdivision or development boundary which are proposed for future extension and
exceed 150 feet in length or more than one lot in depth are to be provided with temporary cul-de-sacs.
The future removal of the cul-de-sac and its replacement to full width County standard street
improvements shall be provided with the extension of the street by future development. Right-of-way or
easements shall be provided by the developer for the temporary cul-de-sac.

2.10 Pavement Sections

All road and parking lot pavement sections shall be based on subgrade strength values determined by
Resilient Modulus (MR) Value or Resistance (R) Value as shown in the geotechnical engineering report.
Refer to Division 3 - Geotechnical Engineering Reports for requirements for the geotechnical report. As
a minimum, pavement sections shall conform to the requirements of this manual.

2.11 Street Cuts

No street cuts, bores, or directional drills are allowed unless an encroachment permit has first been
obtained from the County.

2.12 Design Requirements

Streets shall be designed and constructed in accordance with the requirements of this section and the
requirements of the Douglas County Development Code. Streets within the Lake Tahoe Basin portion of
Douglas County shall be designed and constructed in accordance with the requirements of the Tahoe
Regional Planning Agency and approved by the Engineering Division.

2.12.1 Street Grades

Streets within hillside areas shall be designed and constructed in accordance with requirements of
Appendix G Hillside Grading. The following criteria shall apply to street grades that are not in hillside
areas:

1. Minimum longitudinal grade shall be 0.50 percent.

2. Principal arterials, minor arterials, rural/urban major collectors, and rural/urban minor
collectors shall have a maximum grade of 6.0%.

3. Local roadways shall have a maximum grade of 12%.

4. Grades in excess of 8.0% shall be limited to a horizontal tangent length of 400 feet. Grades in
excess of 10.0% shall be limited to a horizontal tangent length of 200 feet.

5. Street intersections shall not be allowed when the grade on the primary street exceeds 6.0%.
6. “Roller-coaster” and “Hidden-dip” patterns are not allowed.

7. Sharp horizontal curvature shall not be introduced at or near the top of a pronounced crest
vertical curve or near the bottom of a pronounced sag vertical curve.
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2.12.2 Street Intersection

Street grades on the minor legs of intersections shall not exceed 4% for a minimum distance of 50 feet
measured from the extension of the face of curb or edge of pavement of the primary street from the
intersection (improved to full County standards). Additional criteria are as follows:

1. Street intersections of two local streets with a stop condition at all corners do not require
a vertical curve at the intersection of the crown section with the street grade.

2. Other street intersections shall require a vertical transition at the intersection of the crown
section with the street grade.

3. Whenever a street or highway is proposed requiring a separation of grades or special
form of intersection design, the improvements shall be designed to provide for the
intersection design, and all lots or building sites shall be practical and conform to the
requirements for grading plans.

4, Intersection sight distance (a clear sight triangle) shall be maintained at each corner
created by the intersection of two streets, or the intersection of a driveway with a street.
When designing a new project, the engineer shall ensure that no embankments, hills,
buildings, fences, walls, signs, foliage, or other visual obstructions encroach higher than
three (3) feet, or lower than eight (8) feet into the clear sight triangle as measured from
the top of curb, or as measured from the edge of pavement where no curb exists. If there
are sight distance restrictions, the engineer shall mitigate these restrictions by
reconfiguring the roadway geometrics, moving the proposed intersection location, or
eliminating the obstruction. The owner shall also provide for protection of the clear sight
triangle from future obstacles, by creating corner easements or dedicating additional
corner right-of-way. The intersection sight distance is defined in the AASHTO “A policy
on Geometric Design of Highways and Streets.” Intersection sight distances for
intersections of two local roads may be based on a passenger car design vehicle;
intersection sight distances for all other intersections shall be based on a single-unit truck
or combination-unit truck.

5. Objects narrower than four (4) inches in diameter, such as sign posts, are exempt from the
clear sight area requirements. Where there are existing topographical features, buildings,
or other fixed objects that cannot be removed to meet the minimum intersection sight
distance requirements, the Engineering Division may allow the minimum stopping sight
distance requirements in accordance with AASHTO “A Policy on Geometric Design of
Highways and Streets” as an absolute minimum provided there are no other intersection
locations where greater sight distance can be obtained.

2.12.3 Street Crown

The normal street crown shall be 2.0% from the centerline to the lip of gutter, with a minimum of 1.0%
and a maximum of 4%. The crown shall be at the centerline of the traveled way. The street asphalt
concrete contact with the lip of the concrete gutter shall be 3/8-inches higher than the elevation of the lip
of the gutter.

2.12.4 Vertical Curves

Vertical curves shall be provided wherever the algebraic difference between two intersecting grades is 2%
or more, excluding intersections. Vertical curves shall be of sufficient length to provide the minimum
sight and stopping distances as established by AASHTO.
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2.12.5 Horizontal Curves

Horizontal curve radii, sight distances and maximum allowable side friction shall be determined in
accordance with the requirements of “A Policy on Geometric Designs of Highways and Streets,” by
AASHTO. In no case shall the centerline curve radius be less than 150 feet. Maximum allowable
superelevation (emax) shall be four (4) percent. In urban areas, superelevation will not be allowed and
horizontal curves shall be designed using a -2 percent crown.

2.12.6 Broken-Back Curves

Broken-back curves (having a short tangent between two curves in the same direction) shall not be
allowed. A compound curve alignment shall be used to eliminate the need for a short tangent section
between curves, or a minimum tangent section of 100 feet between curves shall be used. Design of
compound curves shall comply with “A Policy on Geometric Designs of Highways and Streets,” by
AASHTO.

2.12.7 Median Openings

Median openings on arterial streets that have continuous raised center medians, will not be allowed unless
all of the following conditions exist:

1. The property to be served is a major traffic generator and has a minimum continuous
frontage of 600 feet along the major street or, access easements are recorded to allow use
of the opening by a minimum of two properties which combined generate sufficient
traffic to warrant the opening.

2. The median opening is not less than 700 feet from an intersection with an arterial street.

3. The median opening is not less than 400 feet from an intersection with a collector or local
roadway.

4. The median opening is not less than 600 feet from other existing or planned mid-block
median openings.

5. Sight distance is adequate for the design speed of the major street.

6. All costs such as base material, pavements, safety lighting, traffic signals, reconstruction
or utility relocation required by a mid-block opening shall be borne by the requesting
party.

7. The design of median openings shall be subject to the requirements and approval of the

Engineering Division including storage lengths and tapers to AASHTO requirements.

8. The roadway governing authority agrees to maintain the median opening.

2.12.8 Intersection Angles

A street or highway intersecting with another street or highway, shall intersect as near to a 90 degree
angle as is practicable, but in no event shall an intersection be allowed at an angle of less than 60 degrees.

2.12.9 Dead End Streets

Dead end streets exceeding 150 feet in length when measured from the roadway right-of-way to the end
of the street, or which are more than one lot in depth, shall be provided with a cul-de-sac.
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2.12.10 Private Streets

Private streets shall be designed to meet all County standards for local streets. Street lights, storm drain
systems, water systems, and sanitary sewer systems located within a private street shall be constructed to
County standards and shall be supported by separate public utility easements. At the intersection with
public streets, a standard size and design traffic sign shall be installed which says “PRIVATE STREET
NOT MAINTAINED BY COUNTY.”

2.12.11 Asphalt Concrete Structural Sections

Design of the structural section for asphalt concrete pavement shall conform to the AASHTO “Guide for
Design of Pavement Structures,” 1993 edition. Inputs to the design procedure shall be developed in
accordance with the following:

1. Roadbed Soil. Roadbed soil testing shall be performed to determine the design roadbed
soil resilient modulus, M,, for use in the design charts. The design roadbed soil resilient
modulus, M,, shall be determined from the resilient modulus test or correlated with test
results from the Resistance (R) Value test. Correlations between resilient modulus, M,,
and the Resistance (R) Value shall be in accordance with the AASHTO “Guide for
Design of Pavement Structures” for Resistance (R) Values less than 20, or Figure 6.2 of
the Nevada Department of Transportation Pavement Structural Design and Policy
Manual.

Sufficient tests shall be made to evaluate each different soil type in the project. If
significant roadbed soil variation is present, sufficient tests shall be made to determine
the controlling (weakest) soil type, or the limits and boundaries of each roadbed soil type.
The minimum number of R-value test and maximum spacing between tests are as

follows:
Maximum Spacing
Design Traffic Level Minimum No. of for R-Value Tests
Cumulative ESAL’s Over the | R-Value Tests per along Roadway
Design Period Soil Type Alignment (feet)
< 10,000 1 1,000
10,000 to 1,000,000 3 750"
> 1,000,000 3 500"
Notes:

1.  R-value tests may be spaced further apart if the project does not have significant earthwork
or structures and a geotechnical investigation confirms the presence of uniform subsurface
conditions. In all cases a minimum of three R-value tests per mile or three within the project
boundary are required.

The design roadbed soil resilient modulus, M;, shall be based on the results of R Value
tests, and shall be determined as a function of the design traffic level, using lower design
values when higher traffic levels exist. Percentile design values (select the design
modulus such that X percent of all test values are less than the design modulus) for
various traffic levels shall not be less than the following:
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Design Traffic Level
Cumulative ESAL’s Over
the Design Period

Minimum Percentile
Design Value (X)

<10,000 N.A.
10,000 to 1,000,000 75
> 1,000,000 87.5

If a subbase material is used, the material shall have a minimum R-value of 40; tests shall
be conducted during construction to demonstrate compliance with the minimum R-value.

Thickness design of the subbase shall be in accordance with the AASHTO “Guide for
Design of Pavement Structures,” 1993 edition using a layer coefficient of 0.07 or less for
the subbase material, along with the design roadbed soil resilient modulus for the
underlying native subgrade. The R-value of the subbase material shall not be used as the
design roadbed soil resilient modulus.

For all pavement sections, an AASHTO M288 Class 1 or Class 2 heavyweight woven
geotextile separator shall be placed immediately below base material when any of the
following conditions exist:

a. the subgrade R-value is less than 30
b. the subgrade has a plasticity index greater than 12
c. the underlying subgrade soil is classified as Pt, OH, CH, OL, CL, MH

Traffic. Site specific traffic data or projections shall be used to determine the number of
equivalent 18,000 pound equivalent single axle load (ESAL) applications for the design
period. The vehicle types and volumes shall be based on the results of a traffic study and
shall include construction vehicles that will traffic the roadway during construction of the
development or project. ESAL factors shall be selected from Table 2.3 or the most recent
18 kip equivalent axle load templates from the Nevada Department of Transportation.

An annual growth rate of not less than 4 percent shall be used for the design period unless
the roadway is a cul-de-sac or is within a closed service area with no potential for future
growth. Design period shall be 20 years.

The worksheet for calculating 18,000 pound ESAL’s and the traffic growth rates shown
in Tables 2.2 and 2.4 respectively shall be used to determine the design ESAL
applications. For local roads, if the calculated design ESAL based on site specific data or
projections is less than 10,000, a design ESAL of 10,000 shall be used. For collector
roads, if the calculated design ESAL based on site specific data or projections is less than
50,000, a design ESAI of 50,000 shall be used. Generic traffic estimates or guidelines for
estimating ESAL’s based on roadway classification shall not be used.

Site specific traffic data or projections are not required for local roadways that serve less
than 10 residential units. These roadways may be designed using a design ESAL of not
less than 10,000.
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Table 2.2. Example Table for Calculating Design ESAL by Vehicle Class (7).

Analysis Period = Years
Location Average Annual Daily Traffic (AADT) Base Year = (use most recent traffic counts)
Percent
Percent of Current Growth Design Trucks in Directional ESAL Design
Vehicle Types Total Traffic Factors Traffic Design Lane | Distribution Factor ESAL
(A) (B) ©) D) (E) R ©) (H)
Passenger Cars
Buses
Single Unit Truck, 2 Axle, 6 Tire
Single Unit Truck, 3 Axle or More
Single Trailer Units, 4 Axle or Less
Single Trailer Units, 5 Axle
Single Trailer Units, 6 Axle or More
Multi-Trailer Trucks, 5 Axle or Less
Multi-Trailer Trucks, 6 Axle
Multi-Trailer Trucks, 7 Axle or More
Design
All Vehicles ESAL

Notes:

1. Average Annual Daily Traffic is the two-way vehicle count for the base year.

2. Column A is the percentage of each vehicle type based on data collected at classification count stations for the base year. If classification data is not

available, use the vehicle distribution data shown in Table 2.3.
3. Column B is the product of Vehicle Percent of Total (Column A) times the Average Annual Daily Traffic Volume for the base year.
4. Column C contains the growth factor assigned to each class of vehicle as taken from Table 2.4. This accounts for the fact that not all vehicles will

increase at the same rate.
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5. Column D is the product of Column B times Column C multiplied by 365 days to produce the accumulated applications of specific vehicle types during
the analysis period.

6. Column E is the percent trucks in the design lane. For one lane in each direction, the percent trucks in the design lane is 100. For two lanes in each
direction, the percent trucks in the design lane is 90. For three lanes in each direction, the percent trucks in the design lane is 70.

7. Column F is the traffic directional distribution of AADT based on collected data for the base year. If vehicle counts are the same in both directions of
travel, the directional distribution is 0.5.

8. Column G is the individual ESAL factor for each vehicle type from Table 2.3.

9. Column H is the product of Column D x Column E x Column F x Column G to produce the design ESAL for each vehicle type.
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Table 2.3. Vehicle Distribution and Average ESAL’s (Flexible Pavements).

Percent of Travel

Single-Unit Trucks Single-Trailer Units Multi-Trailer Trucks

Functional Passenger 3 Axle or 6 Axle or 6 Axle or 7 Axle or
Classification Cars Buses 2 Axle, 6 Tire More 4 Axle or Less 5 Axle More 5 Axle or Less More More
Rural®
Principal Arterial 79.44% 0.59% 4.19% 0.59% 1.04% 11.55% 0.33% 0.65% 0.22% 1.40%
ESAL by Vehicle 0.0004 0.665 0.177 0.624 0.692 1.225 1.188 1.369 1.013 1.617
Group
Minor Arterial 83.92% 0.47% 3.74% 0.73% 0.86% 8.04% 0.25% 0.61% 0.12% 1.26%
ESAL by Vehicle 0.0004 0.593 0.299 0.601 0.480 1.180 0.892 2.943 0.000 2.226
Group
Major Collector 87.32% 0.33% 3.60% 0.70% 0.69% 5.22% 0.28% 0.43% 0.11% 1.32%
ESAL by Vehicle 0.0004 0.564 0.308 0.772 0.581 1.385 1.069 1.944 0.957 1.427
Group
Minor Collector 95.40% 0.12% 1.46% 0.37% 0.20% 1.00% 0.16% 0.08% 0.03% 1.18%
ESAL by Vehicle ESAL by Vehicle Group not available for minor collector road classification. Use 1.00 ESAL/Truck for minor collector roads.
Group
Local 93.53% 0.77% | 3.45% | 0.16% | 0.11% | 1.42% | 0.00% | 0.08% | 0.03% 0.45%
ESAL by Vehicle ESAL by Vehicle Group not available for local road classification. Use 1.00 ESAL/Truck for rural local roads.
Group
Urban®
Principal Arterial 94.51% 0.55 1.85% 0.46% 0.48% 1.53% 0.10% 0.17% 0.10% 0.25%
ESAL by Vehicle 0.0004 1.212 0.293 0.939 1.325 1.249 1.295 2.678 0.941 1.873
Group
Minor Arterial and 95.73% 0.40% 1.72% 0.47% 0.41% 0.79% 0.04% 0.12% 0.06% 0.26%
Major Collector
ESAL by Vehicle 0.0004 0.767 0.222 0.851 0.639 1.210 1.236 2.016 0.678 1.850
Group
Minor Collector 97.66% 0.20% 1.17% 0.13% 0.34% 0.09% 0.02% 0.23% 0.09% 0.07%
ESAL by Vehicle ESAL by Vehicle Group not available for minor collector road classification. Use 0.66 ESAL/Truck for minor collector roads.
Group
Local 95.49% 0.38% | 2.93% | 0.55% | 0.04% | 0.46% | 0.03% | 0.01% | 0.01% 0.10%
ESAL by Vehicle ESAL by Vehicle Group not available for local road classification. Use 0.66 ESAL/Truck for urban local roads.
Group

Notes:

1.  NDOT Vehicle Distribution and Average ESAL’s by Roadway Classification, 05/02/2006. More recent versions of this data shall be used when available.

2. NDOT Vehicle Distribution and Average ESAL’s by Roadway Classification, 05/02/2006. More recent versions of this data shall be used when available.
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Table 2.4. Traffic Growth Factors (7).

Annual Growth Rate, Percent (g)
Analysis
Period No
Years (n) Growth 2 4 5 6 7 8 10
1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
2 2.0 2.02 2.04 2.05 2.06 2.07 2.08 2.10
3 3.0 3.06 3.12 3.15 3.18 3.21 3.25 3.31
4 4.0 4.12 4.25 4.31 4.37 4.44 4.51 4.64
5 5.0 5.20 5.42 5.53 5.64 5.75 5.87 6.11
6 6.0 6.31 6.63 6.80 6.98 7.15 7.34 7.72
7 7.0 7.43 7.90 8.14 8.39 8.65 8.92 9.49
8 8.0 8.58 9.21 9.55 9.90 10.26 10.64 11.44
9 9.0 9.75 10.58 11.03 11.49 11.98 12.49 13.58
10 10.0 10.95 12.01 12.58 13.18 13.82 14.49 15.94
11 11.0 12.17 13.49 14.21 14.97 15.78 16.65 18.53
12 12.0 13.41 15.03 15.92 16.87 17.89 18.98 21.38
13 13.0 14.68 16.63 17.71 18.88 20.14 21.50 24.52
14 14.0 15.97 18.29 19.16 21.01 22.55 24.21 27.97
15 15.0 17.29 20.02 21.58 23.28 25.13 27.15 31.77
16 16.0 18.64 21.82 23.66 25.67 27.89 30.32 35.95
17 17.0 20.01 23.70 25.84 28.21 30.84 33.75 40.55
18 18.0 21.41 25.65 28.13 30.91 34.00 37.45 45.60
19 19.0 22.84 27.67 30.54 33.76 37.38 41.45 51.16
20 20.0 24.30 29.78 33.06 36.79 41.00 45.76 57.28
25 25.0 32.03 41.65 47.73 54.86 63.25 73.11 98.35
30 30.0 40.57 56.08 66.44 79.06 94.46 113.28 164.49
35 35.0 49.99 73.65 90.32 111.43 138.24 172.32 271.02
Notes:
a+g°-1 rate
1. Factor= g , where g= 100 and is not zero. If annual growth rate is zero, the growth factor is
equal to the analysis period.
2. The above growth factors multiplied by the first year traffic estimate will give the total volume of traffic

expected during the analysis period.
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3. Thickness Design. Thickness design of asphalt concrete pavements shall be based on the
AASHTO “Guide for Design of Pavement Structures,” 1993 edition. Level of reliability
shall be 70 percent for local roads and 85 percent for collectors and arterials. Design
serviceability loss shall be 2.0 for all roads. In no case shall the structural section for
asphalt concrete pavements be less than that shown in Table 2.5. A layered analysis shall
be used to determine thicknesses of layers, including the asphalt concrete layer. The
following design inputs shall be used:

Design Life
b. Reliability

=20 years
= 85% (Zr =-1.037) collector and arterial roads
=70% (Zgr =-0.524) local roads

c. S, = (0.45 (overall standard error)
d. APSI = 2.0 (allowable serviceability loss)
m; = (.80 or less (drainage coefficient for base and subbase)
f. a = (.35 or less (all plantmix asphalt, including PG 64-28 NV)
=0.10 or less (Type2 Class B base material)
=0.07 or less (subbase material)
4. Material Determination. Asphalt concrete pavement mix shall be Type 2 or Type 3 as

shown in Table 2.5 in conformance with the “Standard Specifications for Public Works
Construction.” Performance Grade 64-28 NV asphalt cement shall be used for all

pavement mixes.

Table 2.5. Type of Asphalt Concrete Pavement Required.

Minimum AC | Minimum Base
Type of Asphalt Thickness Thickness
Functional Classification Concrete Pavement (inches) (inches)
Principal Arterial NA. NA. NA.
Minor Arterial Type 3 over Type 2 4 8
Rural/Urban Major Collector Type 3 over Type 2 4 8
Rural/Urban Minor Collector Type 3 over Type 2 4 8
Rural/Urban Local Roadway Type 3 3 6
Notes
1. All existing principal arterial roadways in Douglas County are maintained under the jurisdiction of the Nevada

Department of Transportation. Design of principal arterials shall be coordinated with the Nevada Department of
Transportation and comply with their requirements.

2.12.12 Cul-De-Sacs and Knuckles

Minimum grades around Cul-de-sacs and Knuckle-type intersections shall be 0.5%. The normal street
crown with such a development may be increased to a maximum of 4.0% from the centerline to the lip of
gutter. Cul-de-sacs and knuckles shall comply with the Douglas County Development Code.
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2.12.13 Temporary Cul-De-Sacs

Temporary cul-de-sacs shall be constructed with a minimum of three inches (3) asphalt concrete
pavement on an engineered base with asphalt curbing when located within the development. When
located within an adjacent future developable area it shall conform to temporary emergency access road
standards within an access easement.

The minimum radius of the turnaround for residential streets shall be 50 feet when measured from the
radius point to face of curb or edge of pavement where no curb is present. The minimum radius of the
turnaround for commercial or industrial streets shall be 55 feet when measured from the radius point to
face of curb or edge of pavement where no curb is present.

2.12.14 Emergency Access Roads

Permanent and temporary emergency access roadways shall have a minimum width of 20 feet. Grades
shall not exceed the maximum street grades. Access to roadway at each entrance shall be controlled by an
emergency access control gate, and shall be posted “For Emergency Vehicles Only.”

Temporary and permanent emergency access roads shall be structurally designed to support a tandem axle
loading of 25 tons. In no case shall temporary emergency access roads be surfaced with less than four
inches (4”) of Type 2, Class B Aggregate Base applied with a minimum 0.5 gallons per square yard of
magnesium chloride and be provided with adequate roadside drainage. In no case shall permanent
emergency access roads be paved with less than three inches (3”) of asphalt concrete pavement on six
inches (6”) of aggregate base. Emergency access roads shall be provided with adequate roadside
drainage.

2.12.15 Improved Maintenance Access

Vehicular access for maintenance of sanitary sewer, water system, and storm drain facilities and their
related appurtenances shall be constructed to a minimum width of 12 feet, be provided with adequate
roadside drainage, and with an alignment to minimize grades but in no case shall grades exceed 12% or as
allowed in Appendix G Hillside Grading when applicable.

Temporary and permanent maintenance access shall be structurally designed to support a tandem axle
loading of 25 tons. In no case shall temporary maintenance access roads be surfaced with less than six
inches (6”) of Type 2, Class B aggregate base.

In no case shall permanent maintenance access roads for publicly owned facilities be paved with less than
three inches (3”) of Type 2 or Type 3 asphalt concrete pavement on six inches (6”) of aggregate base.

2.12.16 Retaining Walls

All retaining walls, including rockery walls, constructed within the public right-of-way shall have a
complete set of design calculations submitted to the County with the improvement plans. All calculations
shall be signed and sealed by a professional engineer licensed in Nevada. Retaining walls constructed on
public and private property shall be reviewed by the Douglas County Building Division and shall be
subject to their design criteria. A Douglas County Building Permit shall be obtained for all retaining
walls that are greater than four (4) feet in height measured from the bottom of the footing to the top of
wall. If retaining walls, including rockery walls, are included on plans submitted for a site improvement
permit, a special inspection agreement with the Douglas County Build Division shall also be submitted.
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2.12.17 Signs

Street name signs shall be installed at all intersections. Hazard markers and hazardous condition signs
shall be installed to mark obstructions within or adjacent to the roadway clear zone. The clear zone shall
have a minimum width of 10 feet beyond the edge of pavement where no curb is present and 1.5 feet
beyond the face of curb. Signage shall be installed on all newly constructed or improved public streets
and bikeways within or adjacent to the development, as required by approved improvement plans. Signs
and pavement markings shall conform with the MUTCD, and the Standard Street Sign detail in
Appendix A. Stop signs shall be a minimum of thirty inches (30”) in size. All street, traffic control, and
hazard signs shall be constructed of Type III (High Intensity Prismatic Material) reflective sheeting as
specified in Section 716 of the Nevada Department of Transportation Standard Specifications for Road
and Bridge Construction.

Proposed signage layouts shall be submitted with public improvement plans. A list of traffic signs and

regulatory traffic control devices installed as part of the project, and the background information for the
devices (i.e. traffic study, speed study, etc.) shall be submitted with the improvement plans. The list of
traffic control devices shall be submitted in the format shown in Table 2.7.

2.12.18 Pavement Markings

Pavement markings shall be installed for all improvements in accordance with the recommendations of
the traffic report, or as required by the approved improvement plans. Proposed pavement marking layouts
shall be included in the improvement plans. Crosswalk markings shall be installed at all traffic signal
locations, at other locations as recommended in the traffic report, and at other areas required by the
County such as schools, parks, and areas of high pedestrian activity. Stop bars shall be installed in front
of all crosswalks.

The location and placement of pavement markings shall conform to the MUTCD. Pavement marking
dimensions shall conform to the Nevada Department of Transportation “Standard Plans for Road and
Bridge Construction.” Mid-block pedestrian crosswalks shall be signed per the MUTCD. Striping
materials and application shall conform to the “Standard Specifications for Public Works Construction.”
Permanent pavement marking film shall not be used on County maintained roads.

2.12.19 Roadway Shoulders

Shoulders shall be constructed on all roads that do not have curb and gutter. Minimum shoulder widths
shall be shown in Table 2.6. Bituminous and concrete shoulders shall have a cross-slope of two to four
percent, gravel shoulders shall have a cross slope of four percent and shall drain away from the traveled
way. Unpaved shoulders shall have a minimum of six-inches (6”) of Type 2, Class B aggregate base in
accordance with the “Standard Specifications for Public Works Construction.” Paved shoulders shall
have the same structural section as the roadway.

Table 2.6. Shoulder Width Requirements.

Roadway Rural Major Rural Minor
Classification Arterial Collector Collector Rural Local
Shoulder Width 8-ft. minimum 8-ft. minimum 8-ft. minimum 4-ft. minimum
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Table 2.7. Example Format for Regulatory Traffic Control Device Listing.

Resolution | Approval |Sign Located On:  |At Intersection of: Sign Type/Description MUTCD Sign Faces Side of Direction Distance from Maintenance  |Area
Number Date Sign Code Road | fromInt.to | Intersection to Responsibility
Sign Sign

96R-052 8/1/96  [Horseman Ln Pinto Cir Stop RI1-1 N w N 0 feet Douglas County Ruhenstroth
96R-052 8/1/96  [Antares Ave Elges Ave Speed Limit 15 mph R2-1 E N w 50 feet Gardnerville Gardnerville
96R-052 8/1/96  [Antares Ave Elges Ave Stop RI1-1 w S w 20 feet Gardnerville Gardnerville
96R-052 8/1/96  [Antares Ave Toiyabe Ave Stop R1-1 N w N 10 feet Gardnerville Gardnerville
96R-052 8/1/96  |[Apollo Ave Elges Ave Stop R1-1 w S w 20 feet Gardnerville Gardnerville
96R-052 8/1/96  [Apollo Ave Toiyabe Ave Stop R1-1 N w N 10 feet Gardnerville Gardnerville
96R-052 8/1/96  [Apollo Ave Toiyabe Ave Stop R1-1 S E S 10 feet Gardnerville Gardnerville
96R-052 8/1/96  [Apollo Ave Elges Ave Speed Limit 15 mph R2-1 E N w 50 feet Gardnerville Gardnerville
96R-052 8/1/96  [Baltic Ave Service Dr Stop RI1-1 SW E SW 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Baltic Ave Service Dr Stop R1-1 SW E SW 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Bell St Gardner St Stop RI1-1 SW S SW 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Bell St US Highway 395 Stop R1-1 NE N NE 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Bell St Gardner St Stop RI1-1 SW S SW 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Bell St US Highway 395 Stop R1-1 NE N NE 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Cemetery Ln US Highway 395 Stop RI-1 w S w 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Cemetery Ln Spruce St Stop R1-1 E N E 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Cemetery Ln Spruce St Stop RI1-1 w S w 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Cemetery Ln US Highway 395 Stop R1-1 w S w 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Cemetery Ln Spruce St Stop RI1-1 E N E 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Cemetery Ln Spruce St Stop R1-1 w S w 0 feet Gardnerville Gardnerville
96R-052 8/1/96  [Cemetery Ln US 395 Stop R1-1 SW E SW 0 feet Gardnerville Gardnerville
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2.12.20 Roadside Hazards

Non-breakaway roadside hazards shall not be located within the roadside clear zone area. Objects
considered non-breakaway roadside hazards are those that do not yield or separate upon vehicular impact.
The clear zone area is defined as follows:

1. Streets with vertical barrier curb of at least six (6) inches in height, shall not have objects
located closer than two (2) feet to the face of curb.

2. Streets without at least six (6) inches of vertical barrier curb and with posted speeds of 35
mph or less shall not have objects of non-breakaway nature located closer than ten (10)
feet to the edge of the traveled way.

3. Streets without at least six (6) inches of vertical barrier curb, and with posted speeds
greater than 35 mph shall have their clear zone areas determined by the design engineer.

2.13 Sidewalks, Curb and Gutter, Driveway Approaches, Curb-Cuts, Alleys and
Bikeways

2.13.1 General

Public sidewalks, curbs and gutters shall be constructed or existing improvements replaced when
deteriorated or displaced, including paving between street cut and gutter line on all streets, except
sidewalks may only be omitted where the sidewalk has been waived in accordance with the Douglas
County Development Code. In no instance, shall sidewalks be less than 5 feet in width (not including
curb and gutter). In areas where handrails encroach upon the sidewalk, the sidewalk shall be widened to
provide a minimum 5 foot clear width. Sidewalks shall have a minimum width of 10 feet through the
approximately transverse center of blocks longer than 1,200 feet.

All concrete shall conform to the requirements for freeze-thaw environments in accordance with the
“Standard Specifications for Public Works Construction.”

2.13.2 Driveway Access

Driveway access to state roads and highways and collectors shall comply with the Nevada Department of
Transportation “Access Management System and Standards.”

Design and construction for driveway, approaches and curb-cuts shall be in accordance with County
standards. Driveway grades shall not exceed 14 percent. Driveway alignment must be safe and
convenient to back a car out, or an adequate turn-around shall be provided. All residential driveways
shall be separated by a five-foot minimum length of full-height curb. Residential driveway aprons shall
have a minimum width of 12 feet and a maximum width of 24 feet. Driveway apron width shall be
measured as shown on the driveway apron details in Appendix A. Driveway aprons shall be constructed
of Portland cement concrete in urban areas, and Portland cement concrete or asphalt concrete in rural
areas (See Section 2.13.8 also). Concrete pavers may be used in the Town of Minden and the Town of
Gardnerville when approved by the Town.

2.13.3 Non-Residential Driveways

Spacing from center to center of driveways on local roads be a minimum of 50 feet. Driveways shall be
located no closer to intersections than indicated in Table 2.8, or as required to provide for left turn bays.
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The minimum intersection corner clearance as indicated in Table 2.9 shall be measured from the
intersection of the right-of-way lines to the center of the driveway.

Non-residential driveways shall have a minimum width of 15 feet for one-way traffic and 30 feet for two-
way traffic and a maximum width of 34 feet for light commercial traffic and 54 feet for heavy commercial
and industrial traffic. Driveway width shall be measured at the back of walk. Non-residential driveways
shall be constructed of Portland cement concrete. Non-residential driveways in the Town of Minden or
the Town of Gardnerville may be concrete pavers as approved by the Town.

Table 2.8. Minimum Intersection Corner Clearance for Non-Residential Driveways.

Minimum Intersection Corner Minimum Intersection Corner
Clearance (feet) Clearance (feet)
Roadway Classification Signalized Condition Stop Sign Condition
Minor Arterial Refer to NDOT Access Management System and Standards
Rural/Urban Collector Refer to NDOT Access Management System and Standards
Rural/Urban Local Roadway 1751"2 &5
Notes
1. Measured from the intersection of the right-of-way lines, or extension thereof in the case of rounded returns, to the
center of the driveway.
2. Where intersections on rural/urban local roadways are unsignalized and not stop controlled, the minimum corner

clearance for signalized intersections shall be used.

2.13.4 Car Storage Access

Where car storage or access for recreational motor vehicles is desired in residential, business, commercial,
or industrial areas, provisions shall be made for a driveway. All residential driveway approaches shall
enter properties using a standard curb-cut. No curb returns are permitted for residential approaches or
access.

2.13.5 Pedestrian Ramps

Curb returns at street intersections, and other locations as recommended by the Americans with
Disabilities Act Accessibility Guidelines, shall be provided with pedestrian ramps for the handicapped in
accordance with the Standard Details. Single (i.e. diagonal or depressed corner) sidewalk curb ramps
serving two street crossing directions are not permitted (i.e. all ramps shall be constructed perpendicular
to the street to be crossed). Pedestrian ramps shall be provided opposite across at “T” intersections.
Pedestrian ramps shall be constructed in accordance with the Americans with Disabilities Act
Accessibility Guidelines.

2.13.6 Curb and Gutters

Curbs and gutters are to be constructed of Portland Cement Concrete in accordance with the Standard
Details.

2.13.7 Radii at Street Intersections

At each right angle street intersection, the right-of-way line and/or road easement line at each block
corner shall be rounded with a curve having a radius of not less than 15 feet on local streets, 20 feet on
collector streets, 23 feet on minor arterial streets and 33 feet on major arterial and expressway streets.
Where streets intersect at angles of less than right angles or where other peculiar conditions of
intersection occur, the County may require a different radius.
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2.13.8 Curb Returns

Curb returns shall have minimum back of curb radii of 25 feet on urban local streets (35 feet on rural local
streets), 35 feet on urban minor and major collector streets (35 feet on rural collector streets), 35 feet on
minor arterial streets, and 45 feet on principal arterial streets. Curb returns shall be used at commercial
driveways. Curb returns will not be allowed at residential driveways.

2.13.9 Bicycle Lanes and Bicycle Routes

The design of bicycle lanes, bicycle routes, and bicycle paths shall conform to the AASHTO “Guide for
Development of Bicycle Facilities,” County ordinance, “Standard Specifications for Public Works
Construction,” and this section. Bicycle lanes and bicycle routes shall be constructed at locations
designated in the Douglas County Comprehensive Trail Plan, and shall include bicycle lane or bicycle
route signs in accordance with the MUTCD.

The minimum width for bicycle lanes shall be 5 feet as measured from the edge of pavement or face of
curb. If the longitudinal joint between the gutter lip and the roadway surface is within 5 feet of the curb
face, a minimum of 4 feet shall be provided between the longitudinal joint and the motor vehicle lanes.

2.13.10 Bicycle and Pedestrian Paths

The design of bicycle and pedestrian paths shall conform to the AASHTO “Guide for Development of
Bicycle Facilities,” County ordinance, “Standard Specifications for Public Works Construction,” and this
section. Bicycle and pedestrian paths shall be constructed at locations designated in the Master Plan.

The minimum width for two-directional bicycle and pedestrian paths shall be 10 feet. All bicycle and
pedestrian paths shall be designed as two-directional facilities. All bicycle and pedestrian paths shall
have a minimum 2-foot wide graded shoulder which consists of a minimum of four inches (4”) of Type 2
Class B aggregate base.

2.13.11 Obstructions

No obstruction, such as power poles, street lights, signal poles and controls, sign posts, water meter
boxes, pull boxes, mail boxes, etc., shall be located within public sidewalks or pedestrian paths.
Necessary additional right-of-way that may be required for locating such facilities at the back of
sidewalks shall be dedicated, or easements provided to the County or utility purveyor by the developer.

Where obstructions exist in areas of proposed improvements, the developer shall relocate existing
obstructions out of sidewalk and pedestrian areas, and other areas of improvements. Obstructions shall
not be located at intersections or other locations that interfere with sight distance.

2.13.12 Cut and Fill Slopes

Cut and fill slopes shall be set back a minimum of two feet (2°) from the back of the sidewalk. If no
sidewalk exists the setback shall be a minimum of six feet (6”) from back of curb. Back of curb drainage
shall be installed as necessary. If slopes extend outside the right-of-way, slope easements shall extend at
least two feet beyond where the natural surface of the ground must be excavated or covered with fill dirt
or materials in constructing cuts, fills, curb and gutter, sidewalk, and drainage improvements. Design of
cut and fills slopes shall also comply with the International Building Code.

2.13.13 Alleys

Alleys required to serve a development shall be improved and conform to County standards. Alleys shall
have a minimum right-of-way width of 24 feet, minimum pavement width of 20 feet, and comply with
County drainage requirements.
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2.13.14 Alley Grades

Longitudinal grades shall conform to standards for streets, with a cross slope of 2.0% minimum from the
property line toward the center of the alley, or with a cross slope of 2.0% minimum from one side of the
alley to concrete curb and gutter on the low side of the alley.

2.14 Traffic and Impact Study Requirements

2.14.1 General

Traffic engineering and impact studies are required for the purpose of analyzing the impacts of
development or improvement on the existing transportation system. The transportation system is
composed of primarily surfaced streets, but also includes elements such as pedestrian paths, bike paths
and lanes, bus routes, highways or other means of transportation. Traffic engineering studies shall be
prepared and submitted to the County to identify and mitigate traffic impacts of development activity. All
traffic studies for proposed development on now vacant land shall be prepared based on Douglas County
Master Plan land uses and densities.

Traffic engineering studies shall be presented in written format, accompanied by appropriate drawings,
plans, or maps needed to clearly present the material. The study shall clearly list all assumptions and
criteria upon which the analysis is based. All references shall be listed by author, publications, name and
date. Traffic engineering studies are required if one or more of the following conditions are met:

1. The proposed development will generate 80 or more peak hour trips (the sum of all
exiting trips plus all entering trips) as determined using the Institute of Traffic Engineers
(ITE) trip generation rates or other such sources accepted by the Engineering Division.

2. The proposed development will generate 500 or more trips per day.

3. The proposed development contains phasing, and impacts from the cumulative phasing
have net effects of items 1 or 2. In this case, a traffic study shall be required with the first
phase of the development.

4. The Engineering Division determines that a traffic study is required. For example, a
Traffic Engineering Study may be required for small developments that do not satisfy one
of the above requirements if they are near a school, community shopping or recreation
area, near a historic area, or will generate truck traffic. On small developments, the
Engineering Division may require an analysis of the proposed access, safety issues, and
the internal street system or parking.

5. The proposed development contributes to the need for traffic and/or signal improvements.

2.14.2 Scope of Work and Method

The Engineering Division will approve the scope of work and method of analysis prior to the start of any
traffic engineering study. For all projects located within the Town of Minden, Town of Gardnerville, or a
GID, a scoping meeting with the County Engineering Division and respective Town or GID shall be
conducted prior to the start of any traffic engineering study. All traffic engineering studies shall be
prepared by, or under the direct supervision of, a professional engineer licensed in Nevada with
adequate experience in transportation or traffic engineering. The study area shall include all portions
of the transportation network that the Engineering Division or the traffic engineer believe may be affected
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by the project. The analysis shall include all segments and intersections of the surrounding transportation

system.

2.14.3 Preliminary Site Plan Review

A preliminary project site plan indicating land uses, with a level of detail equivalent to a zoning map,
shall be submitted to the Engineering Division for review as part of the design review application. The
preliminary project site plan will be used to establish the limits of the study, the streets and intersections
to be analyzed, and other study criteria.

2.14.4 Traffic Engineering Study Requirements

In reviewing the scope of work proposed by the consultant for the traffic engineering study, the criteria in
the following sections will be considered by the County.

21441 Previous Traffic Studies

Applications shall include copies of all previously approved studies applicable to the project or referenced
in the new study. Ifa previously approved traffic engineering study exists for a portion of the study
limits, then an analysis of the differences in results shall be included as part of the scope of the current
traffic engineering study. Simply referencing previous studies shall not be sufficient.

2.14.4.2 Master Plan, Zoning and/or Tentative Map Applications

The traffic engineering study shall be based on the Douglas County Master Plan designations, zoning
and/or tentative map configurations, at the maximum allowable densities and uses.

2.14.4.3 Scope of Traffic Engineering Study

A sample table of contents for a traffic engineering study report is shown in Table 2.9. The traffic
engineering study shall include the following items as a minimum:

1. Project Description

Include site plans and location maps

Describe and quantify the existing and proposed land uses and zoning,
development intensities, and uses of the project site as follows:

(1) Existing Conditions: The Traffic Engineering Study shall generate
traffic volumes based on the existing land uses and densities based on existing
street and transportation configurations. This will be the basis for further
comparison of the proposed project impacts on the existing transportation
system. The existing traffic loading shall be based on current traffic counts,
either conducted specifically for this study, or as approved by the Engineering
Division.

2) Existing Conditions Plus Project: The traffic engineering study shall
generate traffic volumes based on the existing land uses and densities plus the
proposed project land uses and densities based on the existing street and
transportation configurations. This will indicate the amount to which the project
will impact the existing transportation system.

3) Master Plan Build-Out Plus Project: Using current traffic counts either
conducted specifically for this study, or as approved by the Engineering Division
as a base count, the traffic engineering study shall generate traffic volumes based
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on land uses and densities at full build-out of the Douglas County Master Plan
for the existing street and transportation configurations and approved projects in
the study area. This will indicate the amount to which this project and all other
proposed future projects will cumulatively impact the existing transportation
system.

c. Discuss the project phasing and timing of proposed and anticipated future
development.

d. Submit site plans which shall include the location, separation distance, and
number of proposed driveways and intersections. Include all existing and
proposed collector, arterial, and expressway facilities through and in the vicinity
of the project.

e. Describe the relationship of all access points to the transportation network
including separation distance. The descriptions shall include existing driveways
and intersections within 300 feet from the project site, and all intersections within
the project site.

f. Describe bicycle and pedestrian facilities.

g. Discuss existing and proposed public transit service and bus stop improvements.

h. Describe all other features that affect traffic flow including crosswalks, school
bus stops, and postal cluster boxes.

1. Describe schools route plans and school route maps.

2. Trip Generation:

a. Trip generation for average daily trips (ADT), A.M. peak hour trips (including in
and out traffic split), and P.M. peak hour trips (including in and out traffic split)
shall be based on type and intensity of land use.

b. Trip generation shall be based on data published in “Trip Generation,” by the
ITE. If published data, or local trip generation studies are not available, the
engineering firm shall obtain approval from the Engineering Division for
estimated trip rates.

Indicate how peak periods were identified.

d. Provide traffic counts for a typical day; include dates, times, and weather
conditions. Traffic counts shall not be more than twelve (12) months old.

e. Provide traffic volume maps for all roads and intersections.

3. Trip Distribution and Assignment

a. Describe trip distribution for A.M. and P.M. peak periods, noon hour, and
existing and future scenarios evaluated in the traffic study.

b. Describe the methods used to distribute and assign trips.

c. Trip distributions and splits shall be approved by the Engineering Division.

4, Impact Analysis
a. Prepare an impact analysis including effects to Level of Service (LOS) for the

affected roads and intersections for the following time periods for the A.M. and
P.M. peak hours:
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() Existing conditions without project
2) Existing conditions plus project (at project build-out)

3) Douglas County Master Plan Build-out plus project (assume build-out in
the year 2030 or 20-years, whichever is greater)

b. For affected intersections, the “critical movement” method of analysis shall be
used. An example of this analysis is provided in Figure 5-8 of the “Traffic
Engineering Handbook.”

Pedestrian movements shall be considered in the analysis.

d. Roadway operational characteristics and analysis techniques shall be based on
the MUTCD by the Federal Highway Administration, “Guidelines for the Design
of Streets and Highways” by AASHTO, and the “Highway Capacity Manual” by
the Transportation Research Board.

e. Analyze the adequacy of storage space for turning vehicles considering signal
phasing, signal length, and traffic volumes.

f. Analyze the adequacy of street intersection spacing.

g. Analyze the adequacy of site driveways and internal circulation. Driveway

design shall be based on the type of traffic that will use the driveway and
adjacent street. Service vehicle access shall be reviewed and based on the size
and operating characteristics of service vehicles, particularly turning radii.

h. Safety and neighborhood impacts shall be analyzed. Obtain and review traffic
accident data for the study area.

1. Analyze parking and pertinent site distances.

J. Analyze the effect of the project on existing road structures when required by
Douglas County. Analysis shall include:

(1 Both the site-generated traffic and the construction traffic associated with
the project

2) An estimate of the total number of equivalent single axle loads (ESALs)
generated by the project at completion of the project (including construction
traffic), at five years following initiation of construction, and 20 years after
completion of the project.

3) An estimate for each affected road, of the remaining life (in both ESALs
and years) of the road both with (including construction traffic) and without the
project. Non-destructive testing, such as Falling-Weight Deflectometer testing,
may be required for this analysis. Douglas County will, upon request, provide
available information (if any) for this analysis. The traffic report may require a
geotechnical engineering supplement to address traffic impacts.

k. Analyze existing school route plans and school route maps; prepare school route
plans and school route maps in accordance with the MUTCD.
5. Impacts and Mitigation:
a. A traffic LOS C or better, in the context of providing a safe, efficient and

convenient transportation system, shall be maintained through mitigation of
impacts from all conditions on all County, Town, and District maintained arterial,
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6. Results:

and collector roads and at County road intersections, except as noted in
Implementation Strategies 10.11.01.2 and 10.11.01.3 of the Douglas County
Master Plan. The Engineering Traffic Study shall include recommendations for
mitigation of project traffic impacts, including timing of improvements, and
schematic drawings for recommended mitigation.

If the project impacts an intersection where a traffic signal is anticipated to be
needed during the next 20 years, the developer shall pay its pro-rata share of the
cost of the traffic signal. The pro-rata share shall be determined as the percent of
the critical movement capacity of the signalized intersection utilized by the
project, times the total estimated cost of the traffic signal. The percent of
capacity shall be determined as follows:

% of the Critical Movement Capacity = (Project-Generated Critical Movements) x (100%)

(Existing Background Critical Movements)

The total estimated cost of the traffic signal shall include, but not be limited to,
the itemized costs for complete engineering design (soils data, additional traffic
studies, etc.), permitting, right-of-way acquisition, preparation of bidding
documents, construction of the signal and related improvements (paving, striping,
signage, etc.), construction administration, testing, inspection, contingencies, and
any other costs which are needed to deliver complete improvements. The
developer shall submit a cost estimate, prepared and stamped by a professional
engineer licensed in Nevada, for approval by Douglas County. If the County has
in its possession a current detailed estimate of costs which is acceptable, an
estimate submitted by the developer may not be required.

The engineer shall determine the feasibility of constructing the mitigation
measures. The feasibility analysis is not to be determined from the standpoint of
the single project. In the case of existing or master-planned roads through or
adjoining the project, recommended mitigation measures shall include dedication
of right-of-way and construction of improvements identified in the transportation
element of the Douglas County Master Plan, and adopted Transportation
Improvement Plan and 5-Year plans.

The traffic engineering study shall be presented in a neat professionally written
form. The language used in the traffic study shall be straightforward, clear and
concise. Technical terms and jargon, when used shall be kept to a minimum, and
shall be clearly defined. Traffic studies shall include executive summaries at the
beginning of the report, and technical appendices at the end of the report.

The Engineering Traffic Study shall further contain the following information:

(1) Basic Discussion: The traffic engineering study shall be prepared so that
minimal reference to other sources of information is required to understand the
study results. Tables and figures shall be used where necessary to clearly list and
itemize numbers and details of the study assumptions and results.

2) Existing Streets and Intersections: The impacts on the existing
transportation system, without the proposed improvements shall be clearly
explained. This will be the basis for comparison of the developed conditions. It
will also provide a check against other sources of information such as the
transportation element of the Douglas County Master Plan. Provide
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recommendations, based on this analysis, of the required improvements needed
to meet the Douglas County Master Plan and LOS requirements for traffic
capacity at all conditions.

3) New Streets and Intersections: The traffic engineering study shall
clearly justify the proposed transportation system improvements and show how
they meet the Douglas County Master Plan criteria and policies. Additional
improvements required to meet the Douglas County Master Plan criteria and
policies, not indicated in the original project assumptions and proposal shall be
clearly detailed. The financial responsibility for all proposed improvements shall
also be clearly detailed. Compare the results of this analysis with the capabilities
of the proposed Douglas County Master Plan build-out improvements. Where
cost sharing is anticipated, all contributing parties shall be identified and a pro-
rata share, both in percentage and dollar amount, shall be provided.
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Table 2.9. Sample Table of Contents for
Site Traffic Access and Impact Study Report.
L Introduction and Summary
A. Purpose of Report and Study Objectives
B. Executive Summary
1. Site Location and Study Area
2. Development Description
3. Principal Findings
4. Conclusions
5. Recommendations (Specific mitigation measures and/or contributions)
II. Proposed Development (Site and Nearby)
A. Summary of Development
1. Land Use and Intensity
2. Location
3. Site Plan
4. Zoning
5. Phasing and Timing
111 Area Conditions
A. Study Area
1. Areas of Influence
2. Areas of Significant Impact (may also be part of Chapter IV)
B. Study Area and Land Use
1. Existing Land Uses
2. Existing Zoning
3. Anticipated Future Development
C. Site Accessibility
1. Area Road System
a. Existing
b. Future
Traffic Volumes and Conditions
Transit Service

Existing Relevant Transportation System Management Programs

A

Other as Applicable
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IV.

VL

Table 2.9 (Continued)
D. Condition of Existing Roads

1. Structural Section
2. Remaining Pavement Life
Projected Traffic
A. Site Traffic (each horizon year)
1. Trip Generation
2. Modal Split
3. Trip Assignment
B. Through Traffic (each horizon year)
1. Method of Projection
2. Non-site Traffic for In Study Area
a. Method of Projections
b. Trip Generation
c. Modal Split
e. Trip Assignment
3. Through Traffic
4. Estimated Volumes
C. Total Traffic (each horizon year)
Traffic Analysis
A. Site Access
B. Capacity and Level of Service
C. Traffic Safety
D. Traffic Signals (critical movement analysis and developer prorata share)
E. Site Circulation and Parking
Improvement Analysis
A. Improvement to Accommodate Base Traffic
B. Additional Operational Improvements to Accommodate Site Traffic
C. Improvements Needed to Mitigate Road Structural Damage from the Project
1. Damage due to construction traffic
2. Damage due to project -generated traffic
D. Alternative Improvements
E. Status of Improvements Already Funded, Programmed, or Planned

F. Evaluation
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Table 2.9 (Continued)

VII.  Findings
A. Site Accessibility
B. Traffic Impacts
1. Level of Service on Roads and Intersections
2. Damage to Road Structural Section
C. Need for Traffic/Roadway Improvements
1. Operational Improvements (left turn lanes, through lanes, access, etc.)
2. Mitigation of Roadway Structural Damage
3. Traffic Signals and Developer Pro-rata Share
D. Compliance with Applicable Local Codes
VIII. Recommendations
A. Site Access/Circulation Plan
B. Roadway Improvements
1. On-Site

2. Off-Site (traffic signal contributions, mitigation of structural damage, operational
improvements, etc.)

3. Phasing (if appropriate)
C. Transportation System Management Actions
1. Off-Site
2. On-Site Operational
3. On-Site
D. Other

IX Conclusions
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DIVISION 3
GEOTECHNICAL ENGINEERING REPORTS

3.1 General
Geotechnical engineering reports shall comply with the requirements of this manual and the appropriate

sections of the International Building Code, International Residential Code and Douglas County Code.
Geotechnical engineering reports are required if one or more of the following conditions are met:
Grading in excess of 5,000 cubic yards

As required by the County due to special or unigue site characteristics

As required by the Douglas County Development Code for hillside grading activities

Active faults or sufficiently active and well-defined faults are present on the site

o &~ w D e

As required by the International Building Code

3.2  Geotechnical Engineering Report

The geotechnical engineering report shall include a site plan showing the location and dimensions of the
property, the existing topography, proposed grading, excavations for slopes, structures, faults, building
setbacks from recognized active faults, special foundation zones, locations of proposed structures, surface
and subsurface drainage facilities, paved surfaces, and other pertinent features. The geotechnical
engineering report shall consider soils engineering, geologic and hydrogeologic conditions. It shall
present recommendations including but not limited to site grading criteria, liquefaction, foundation
design, slope stability for cut and fill slopes and development near slopes, lateral earth pressure, location
and effects of storm drainage, and recommendations for testing and inspection. The geotechnical report
shall consider all applicable and pertinent earth conditions at the site. The relationship of the site to the
regional geologic framework shall also be discussed.

The geotechnical engineering report shall be prepared, signed, and wet stamped by a professional
engineer licensed in the State of Nevada. The geotechnical engineering report shall be submitted to the
County prior to or concurrent with the improvement plans for the development.

3.2.1 General Requirements
The geotechnical engineering report shall consider and present the following where applicable:

1. Description of the existing site and conditions.

2. A geologic map and cross sections shall be prepared in all bedrock areas. The cross
sections should be oriented to best demonstrate site geologic structure. If desired an
additional larger scale map may be used to illustrate site geology.

3. All subsurface exploration locations shall be shown on a map that utilizes the grading
plan as a base. They may also be shown on the geologic map. The report shall include a
description of subsurface exploration methods.

4. All subsurface explorations shall have a descriptive log. The log shall, at a minimum,
provide ground surface elevation, the depth of all samples, unified soils classification,
depth to ground water (if encountered, or clearly indicate if no ground water was
encountered), all geologic measurements, soil density, and description of all encountered
materials.
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5.

9.

10.
11.
12.
13.
14.

Sufficient geologic measurements taken from explorations, photo lineaments, outcrop or
referenced studies shall be shown on the geologic map to define the geologic structure of
the project.

The site earth materials and geologic structure shall be discussed.
Regional geology shall be discussed.

The presence of faults shall be evaluated. Table 3.1 presents the topics and contents of
geologic reports on faults that should be considered.

Rippability shall be considered.

Large rock disposal and handling shall be discussed.
Seismicity of the region and site shall be evaluated.

Site grading details and specifications shall be discussed.
Disposal of surplus materials shall be discussed.

Soil erosive properties shall be discussed.

3.2.2 Slope Stability Considerations
The geotechnical engineering report shall, at a minimum, consider the following slope stability

requirements:

1.

Surface stability of slopes under saturated and unsaturated conditions shall be calculated
for all slopes greater than 10 feet high.

All graded slopes shall be at a ratio of 2:1 (horizontal to vertical) or flatter unless steeper
slopes are recommended in the geotechnical engineering report.

All slopes shall have a calculated safety factor of 1.50 or greater under static conditions,
and a calculated safety factor of 1.1 or greater under pseudostatic conditions.

The geotechnical engineering report shall provide recommendations for control of
erosion/surface deterioration for graded slopes.

All geologic structures (i.e., bedding, joints, fault surfaces etc.) shall be considered in the
stability analyses.

Strengths utilized in the stability analyses shall be derived from laboratory tests on the
material that is considered for hypothetical failure.

Representative geologic cross section(s) shall be developed for all slopes that have
geologic structure and are analyzed for slope stability.

Recommendations for retaining methods shall be discussed.

Effects of surface water and ground water shall be discussed. Mitigation measures shall
also be discussed.

3.2.3 Geotechnical Parameters
As a minimum, the geotechnical engineering report shall discuss and present soils engineering parameters

as follows:
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1. Geotechnical engineering studies shall be based on adequate and sufficient laboratory
testing which should consist of, but not necessarily be limited to, soil compressibility,
shear strength, dry density and optimum moisture content and expansion potential.

2. The potential for soil collapse and settlement shall be evaluated.

3. Subsurface explorations for the geotechnical engineering report shall be shown on a plan
with a scale sufficient to describe their location.

4. Recommendations for soil removal, soil bearing pressures, foundation design, special
foundation preparation requirements, retaining wall design, slope stability (deep and
surface), compaction methods and specifications, suitability of soils for use as structural
fill, special site or soil limitations, subgrade preparation, and other pertinent soils
conditions shall be presented.

5. Liguefaction potential shall be considered where applicable or when required by the
Community Development Department.

6. Potential soil erodibility and mitigation measures shall be discussed.

7. Recommendations for pavement design, and test results used in design shall be discussed.

8. Test results for soil infiltration, hydraulic conductivity and permeability rates based on

laboratory or in-situ tests for all soil types present.

9. Recommendations for testing during grading and construction.

3.2.4 Rising Water Considerations

The geotechnical engineering report shall consider rising water potential as it affects the proposed
development. Rising water is water that daylights as seepage, springs or flows at the earth’s surface. It
can be the result of landscape watering, irrigation, seasonal changes, natural rainfall and runoff or a rising
ground water table. The following items shall be considered in the geotechnical engineering report:

1. All areas of fill over low permeability bedrock shall be evaluated for rising water
potential. Recommendations for drainage of retaining structures shall also be presented.

2. Geologic boundaries (i.e. faults, formational contacts, etc.) shall be evaluated for rising
water.

3. Subdrains shall be designed and specifications presented for control of rising water. They

shall be shown on the improvement plans.
4, Recommendations to address pumping of fill during compaction shall be presented.

Recommendations to address water encountered in trenching operations. See also
Section 5.1.5 Pipeline Bedding and Section 5.1.7 Dewatering.

6. Recommendations to address impacts on wetlands.

3.3 Post-Construction Report

A post-construction geotechnical engineering report shall be submitted to the County after the completion
of construction as part of the record drawings for the project. The improvements will not be accepted by
the County until the post-construction geotechnical engineering report is submitted and accepted by the
County. The intent of the post-construction geotechnical engineering report is to document changed
conditions encountered during construction, and changes from the approved soils report. The final post-
construction geotechnical engineering report shall, at a minimum, contain the following information:
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9.
10.

A general description of the grading operations and encountered conditions. Deviations
from the design geotechnical engineering report shall be identified and explained.

A geologic map shall be provided which shows the record geologic conditions if
conditions are different than or were not noted in the original report. It shall include
mapping of faults, and geologic contacts.

Subdrain locations shall be shown on the record drawings.

Buttressed slopes shall be shown on the record drawings. If conditions other than those
anticipated by the design geotechnical engineering report were encountered during
grading, stability calculations shall be presented in the post construction geotechnical
engineering report.

Over-excavated lots and the depth of soil over-excavation shall be identified in the post
construction geotechnical engineering report.

Recommendations for mitigation of expansive soils and soluble sulfates shall be included
in the post construction geotechnical engineering report.

Foundation design recommendations shall be in the post construction geotechnical
engineering report, including seismic design criteria.

Results of laboratory and field tests.
Plan showing locations of soils tests.

Critical finished grades.

The post-construction report shall be prepared, signed, and wet stamped by a professional engineer
licensed in the State of Nevada.

3.4 References

2.

“International Building Code,” International Code Council, Inc.

“International Residential Code,” International Code Council, Inc.
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Table 3.1
Contents of Geologic Reports on Faults

I. Text.
A. Purpose and scope of investigation; description of proposed development.

@

Geologic and tectonic setting. Include seismicity and earthquake history.

C. Site description and conditions, including dates of site visits and observations. Include
information on geologic units, graded and filled areas, vegetation, existing structures, and
other factors that may affect the choice of investigative methods and the interpretation of
data.

D. Methods of investigation.

1. Review of published and unpublished literature, maps, and records concerning geologic
units, faults, ground-water barriers, and other factors.

2. Stereoscopic interpretation of aerial photographs and other remotely sensed images to
detect fault-related topography (geomorphic features), vegetation and soil contrasts, and
other lineaments of possible fault origin. The area interpreted usually should extend
beyond the site boundaries.

3. Surface observations, including mapping of geologic and soil units, geologic structures,
geomorphic features and surfaces, springs, deformation of engineered structures due to
fault creep, both on and beyond the site.

4. Subsurface investigations.

a. Trenching and other excavations to permit detailed and direct observation of
continuously exposed geologic units, soils, and structures; must be of adequate depth
and be carefully logged.

b. Borings and test pits to permit collection of data on geologic units and ground water at
specific locations. Data points must be sufficient in number and spaced adequately to
permit valid correlations and interpretations.

c. Cone penetrometer testing (CPT). CPT must be done in conjunction with continuously
logged borings to correlate CPT results with on-site materials. The number of borings
and spacing of CPT soundings should be sufficient to adequately image site
stratigraphy. The existence and location of a fault based on CPT data are interpretative.

5. Geophysical investigations. These are indirect methods that require knowledge of specific
geologic conditions for reliable interpretations. They should seldom, if ever, be employed
alone without knowledge of the geology.

a. High resolution seismic reflection.
b. Ground penetrating radar.

c. Other methods include: seismic refraction, magnetic profiling, electrical resistivity, and
gravity.

6. Age-dating techniques are essential for determining the ages of geologic units, soils, and
surfaces that bracket the time(s) of faulting.

a. Radiometric dating (especially 14C).
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Table 3.1
Contents of Geologic Reports on Faults (Continued).

O

. Soil-profile development.

Rock and mineral weathering.

a o

. Landform development.
. Stratigraphic correlation of rocks/minerals/fossils.

Other methods — artifacts, historical records, tephrochronology, fault scarp modeling,
thermoluminescence, lichenometery, paleomagnetism, dendrochronology, etc.

7. Other methods should be included when special conditions permit or requirements for
critical structures demand a more intensive investigation.

—h o

a. Aerial reconnaissance overflights.
b. Geodetic and strain measurements.
¢. Microseismicity monitoring.

E. Conclusions.

1. Location and existence (or absence) of hazardous faults on or adjacent to the site; ages of
past rupture events.

2. Type of faults and nature of anticipated offset, including sense and magnitude of
displacement, if possible.

3. Distribution of primary and secondary faulting (fault zone width) and fault-related
deformation.

4. Probability of or relative potential for future surface displacement. The likelihood of
future ground rupture seldom can be stated mathematically, but may be stated in
semiquantitative terms such as low, moderate, or high, or in terms of slip rates determined
for specific fault segments.

5. Degree of confidence in and limitations of data and conclusions.

F. Recommendations.

1. Setback distances of proposed structures from hazardous faults. The setback distance
generally will depend on the quality of data and type and complexity of fault(s)
encountered at the site. In order to establish an appropriate setback distance from a fault
located by indirect or interpretative methods (e.g., borings or cone penetrometer testing),
the area between data points also should be considered underlain by a fault unless
additional data are used to more precisely locate the fault. State and local regulations may
dictate minimum.

2. Additional measures (e.g., strengthened foundations, engineering design, flexible utility
connections) to accommodate warping and distributive deformation associated with
faulting.

3. Risk evaluation relative to the proposed development.
4. Limitations of the investigation; need for additional studies.
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Table 3.1
Contents of Geologic Reports on Faults (Continued).

Il. References.
A. Literature and records cited or reviewed,; citations should be complete.

B. Aerial photographs or images interpreted — list type, date, scale, source, and index numbers.

C. Other sources of information, including well records, personal communications, and other
data sources.

I11. Hlustrations — these are essential to the understanding of the report and to reduce the length of text.

A. Location map — identify site locality, significant faults, geographic features, regional
geology, seismic epicenters, and other pertinent data; 1:24,000 scale is recommended.

B. Site development map — show site boundaries, existing and proposed structures, graded
areas, streets, exploratory trenches, borings, geophysical traverses, locations of faults, and
other data; recommended scale is 1:2,400 (1 inch equals 200 feet), or larger.

C. Geologic map — show distribution of geologic units (if more than one), faults and other
structures, geomorphic features, aerial photographic lineaments, and springs; on topographic
map 1:24,000 scale or larger; can be combined with 111(A) or 111(B).

D. Geologic cross-sections, if needed, to provide3-dimensional picture.

E. Logs of exploratory trenches and borings — show details of observed features and conditions;
should not be generalized or diagrammatic. Trench logs should show topographic profile and

geologic structure at a 1:1 horizontal to vertical scale; scale should be 1:60 (1 inch = 5 feet)
or larger.

F. Geophysical data and geologic interpretations.

IV. Appendix: Supporting data not included above (e.g., water well data, photographs, aerial
photographs).

V. Authentication: Investigating geologist’s signature and registration number with expiration date.

Geotechnical engineering reports Part Il Page 3-7



Division 4
Water Systems




Douglas County
Design Criteria and Improvement Standards June 07, 2007

DIVISION 4
WATER SYSTEMS

4.1  Design Criteria

The following design criteria shall govern the design of water distribution and transmission facilities. The
intent of these criteria is to promote water system designs that will provide safe, adequate, and dependable
water service without excessive maintenance costs. All water systems shall comply with the requirements
of this manual, the “Recommended Standards for Water Works,” and NAC 445A.

Improvement plans for water systems and facilities must be reviewed and approved by the Nevada
Division of Environmental Protection Bureau of Safe Drinking Water, the Engineering Division and the
local entity which will accept and maintain the improvements. Private water systems providing service to
25 or more residents must also receive approval from the Public Utilities Commission.

4.1.1 Water Supply Pressure

Minimum residual pressure in the distribution system shall be 20 psi at ground level for all service
connections during all conditions of fire flow experienced during maximum day demand, 30 psi during
peak hour demand, and 40 psi during maximum day demand. Static pressures shall not exceed 100 psi.
Normally the use of booster pumps to increase pressures in localized areas will not be allowed. Review
of the use of booster pumps in localized areas will include, but not be limited to, analysis of the 20-year
life cycle costs (including operation and maintenance costs).

4.1.2 Water Demand Rates
For design of water systems, system capacity shall be based on Table 4.1.

Table 4.1
Source Water and Treatment Production Capacity per Residential Equivalent.

Service Area Demand
(Residential Equivalents) Metered System (gpm) Unmetered System (gpm)
0-100 2.0 2.5
101 - 250 15 2.0
251 - 500 1.2 1.7
501+ 1.0 15

4.1.3 Required Fire Flow

Fire flow shall be as required by the fire authority having jurisdiction. Minimum fire flow shall be 1,500
gpm within the Lake Tahoe Basin, and 1,000 gpm elsewhere, for a 2-hour duration with a minimum
residual pressure of 20 psi at any point in the distribution system. Calculations to determine the residual
pressure shall assume the maximum day demand is occurring during the fire flow. Pumps on
underground wells shall not be used to provide required fire demand or fire flow.

4.1.4 Maximum Velocities

Sizing of distribution and transmission mains shall be such that water velocity during all conditions of
flow other than fire flow does not exceed 8 feet per second (fps). Under fire flow conditions with average
water demand the water velocity shall not exceed 10 fps in the distribution system.
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4.2  Water System Model Report

The Engineering Division will model all County distribution and transmission lines, pumping facilities
and storage tanks to evaluate the performance of the proposed facilities and their impact on existing
County facilities. Other agencies and water purveyors may have modeling requirements that vary from
County requirements. A base map in AutoCad 2006, which includes proposed topography, street and lot
configuration, proposed phasing plans, fire flow requirements from the fire authority, and location of new
source of supply for all County facilities and facilities to be dedicated to the County shall be submitted to
the County a minimum of 30 days in advance of submittal of improvement plans. Some projects, such as
commercial building permits, may be exempt from water system modeling requirements; contact the
Engineering Division for a determination. The Engineering Division will model the proposed County
facilities and evaluate the following and provide direction on required water line sizes, pumping facilities,
storage tank sizes and locations, and other required improvements:

1. Extended period simulation for varying tank levels.
2. Fire flow simulations for the worst case scenario in the most critical areas of the system.
3. A tabulation of water system pressures for all simulations and pressure contour maps for

all simulations.

4. Extended period and fire flow simulations for the proposed system and the ultimate
system at master plan build-out for the maximum allowable densities.

The Engineering Division will prepare a design report in accordance with NAC 445A.66695 to set forth
the improvements that are required and the adequacy of those improvements to meet the needs of the
public water system.

4.3  Water System Improvement Plans

After the Engineering Division completes the water system model and provides direction on required
facilities, improvement plans shall be submitted to the County for all water system improvements
including water mains, wells, pumping facilities, treatment facilities, buildings, storage tanks and
appurtenant facilities. A design review of pump station buildings, and storage tanks, and a building
permit are required.

Water system improvement plans shall also be submitted to the Nevada Division of Environmental
Protection, Bureau of Safe Drinking Water prior to, or concurrently with submittal to the Engineering
Division. County permits will not be issued until the Nevada Division of Environmental Protection,
Bureau of Safe Drinking Water issues written approval of the improvement plans. A water system
improvement checklist is included in Table 4.2.

Improvement plans shall provide complete design for the water system. Technical specifications for all
water system improvements shall be submitted with the improvement plans. Relying on future shop or
vendor drawings and submittals will not be acceptable or adequate for Douglas County review of the
improvement plans.

4.3.1 Improvement Plan Requirements
Improvement plans for water systems shall include the following as a minimum:

1. Plans shall be prepared on a 22” x 34” or 24” x 36” sheet. A plan and profile shall be
provided for main extensions which clearly show all existing conditions and work to be
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10.

11.

performed. Water, sewer, storm drain and paving design may be combined on one set of
plans.

The location and stationing of all water, reclaimed water or sewer mains, manholes,
valves, flush valve assemblies, air release valves, vacuum valves, fire hydrants, pumping
facilities, wells, and storage tanks.

The location of existing and proposed ditches and storm drain facilities. Fire hydrants,
water valves, air release valves and no other water system facilities shall be located
within existing or proposed ditches.

Drawings and details necessary to describe and clarify the improvements. Relying on
future shop or vendor drawings and submittals will not be acceptable or adequate for
Douglas County review of the improvement plans.

Scale shall be minimum of 1”7=50" horizontal and 1”=5" vertical or as approved by the
Engineering Division, and shall be drawn to a scale and include details as necessary to
clearly show all existing conditions and work to be performed.

Plans shall indicate phasing and shall include a street, utility, and sheet index map
showing the location of all water, reclaimed water or sewer mains, manholes, valves,
flush valve assemblies, air release valves, fire hydrants, and pumping facilities.

The cover sheet shall include the following:

a. Name, address and telephone number of the Owner/Developer and Design
Engineer.

b. General Notes,(an alternate location may be on the detail sheets).

C. Vicinity Map

d. Legend
Benchmark with datum and basis of bearing.

f. Sheet index

g. Assessor’s Parcel Number (A.P.N.), and address if associated with a permit
application for a building or structure.

h. Approval block for signature and date for the County Engineer, and water utility.

. A space in the lower right corner for the Community Development Department
permit application number, etc.

Water service lateral and water service line sizes, curb and corporation stop sizes for the
subdivision and parcel map development shall be shown by note on each plan/profile
sheet.

Plans shall indicate dimensions of rights-of-way and easements at least once on each
plan/profile sheet.

Plans shall show all existing utilities, curb and gutter, sidewalk, paving, traffic signing,
miscellaneous improvements and property lines. The plan shall clearly indicate, in plan
and profile, the distinction between existing conditions and proposed improvements.

Plans shall indicate relocation or removal of existing improvements in conflict with the
proposed improvements. Removal and replacement of curb and gutter, sidewalk, paving,
signage or utilities shall be shown.
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12. Plans shall indicate dimensions from street centerline or control line to all existing and
proposed mains. All valves, hydrants, flush valve assemblies, air release valves, and
laterals shall be stationed and dimensioned from street centerline or control line.

13. Plans shall include all details in conformance with the Standard Details.

14. The design engineer shall submit plans to all public utilities for review for conflicts. The
design engineer shall address all comments and conflicts prior to County approval of the
plans. Plan revisions due to public utility comments shall be submitted to the Engineering
Division for review and approval prior to County approval of the plans.

15. All plans shall be prepared, signed, and wet stamped by a professional engineer licensed
in the State of Nevada.

4.3.2 Water Service Lateral Plan Requirements

Site plans shall be prepared and submitted to the County for improvements which include a new water
service lateral. Site plans for water service laterals shall include the following as a minimum:

1. Name, address and telephone number of the Owner/Developer and Design Engineer

2. General Notes

3. Vicinity Map

4. North arrow and scale

5. Address and A.P.N.

6. 24” x 36” maximum sheet size

7. Plans shall indicate dimensions of rights-of-way and easements.

8. Plans shall show dimensions from street centerline or control line to all existing and
proposed utilities, curb and gutter, sidewalk, paving, traffic signing and miscellaneous
improvements and relocation or removal and replacement of existing improvements. The
plans shall clearly indicate the distinction between existing conditions and proposed
improvements.

9. Plans shall indicate size and location, by dimension from street centerline or control line,
of the proposed service lateral(s).

10. Plans shall include those details from the Standard Details as necessary for construction,

including replacement of existing improvements.

4.4  Water Rights

The quantity of water rights must be sufficient to meet the demand of the project. Water right dedication
amounts as required by the Douglas County Development Code are minimum requirements; refer to Code
Section 20.100.040. The applicant or the applicant’s engineer shall confirm the water rights required to
meet the project demand through a technical analysis approved by the Engineering Division.

4.5 Distribution Mains

Distribution mains shall be sized to deliver required flows at the pressures specified in Section 4.1.1
Water Supply Pressure. Minimum size for network piping (distribution and transmission mains) shall be
eight inches (8”) in diameter. All mains shall be looped and networked, with the exception of mains that
serve cul-de-sacs, to provide alternate flow routes.
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Distribution main pipe shall be either ductile iron (DI) in conformance with AWWA C150/A21.50
American National Standard for the thickness Design of Ductile Iron Pipe and C151/A21.51 American
National Standard for Ductile Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds, for
Water or Other Liquids, or polyvinyl chloride (PVC) in conformance with AWWA C900 Standard for
Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inches through 12 Inches or AWWA C905 for Polyvinyl
Chloride (PVC) Pressure Pipe, 14 Inches through 48 Inches. If ductile iron pipe is used, a soil analysis
and corrosion study shall be submitted with the water system improvement plans and provide
recommendations for protection from corrosion by polyethylene encasement.

The distribution main shall be pressure rated for the maximum working pressure which includes surge
pressures resulting from an instantaneous valve closure. Minimum ratings for the pipe shall be Pressure
Class 150 for DI pipe and Class 150 for PVC pipe. Ductile iron pipe and fittings shall be protected from
corrosion by polyethylene encasement in conformance with ANSI/AWWA C 105/AZ1.5-82 American
National Standard for Polyethylene Encasement for Ductile Iron Piping for Water and Other Liquids as
recommended by a soil analysis and corrosion study. Seismic design shall be incorporated in all areas
where the transmission main crosses a fault.

45.1 Main Location

All water mains shall be installed in public rights-of-way or public easements. Minimum easement width
shall be as required in Section 9.2 Easement Size. Minimum cover over a water main at all locations shall
be forty-two (42) inches. Minimum cover shall be the distance from the top of the water main to finished
grade. Location of water mains in public rights-of-way shall conform to the Standard Details. Designs
shall minimize the use of high points by maintaining positive slopes; this may require that water mains
are installed deeper than minimum cover requirements.

4.5.2 Utility Clearances

Sanitary sewers shall be located to minimize potential contamination and disturbance of water supply.
Additional requirements may be imposed by the local utility companies, and the Nevada Division of
Environmental Protection, Bureau of Safe Drinking Water. See NAC 445A. Concrete or cement slurry
encasement of the sewer main or water main will not be allowed.

4.5.3 Stream and Ditch Crossings

Crossing details of pipe, piers, anchorage, transition coupling, etc. shall be shown on the improvement
drawings. Ductile iron pipe with bolted flange fittings shall be used under the full stream or ditch width,
and ten (10) feet on each side. All stream, irrigation ditches, and ditch crossings shall have a minimum
clearance of 5 feet between the stream bottom and top of pipe, and shall be enclosed in a pipe sleeve, or
covered with a concrete cap. Consideration shall also be given to protecting the pipe during stream
flooding and scour. A scour analysis shall be provided as required by the Engineering Division. Stream
crossing and construction methods shall be approved by the appropriate agency (Nevada Division of
Environmental Protection, Nevada Department of Fish and Game, Nevada State Lands, Water
Conveyance Advisory Committee, and the Corps of Engineers). See NAC 445A.

454 Valves

Valves in commercial and industrial areas shall be located in such a manner that water main lengths of not
more than 500 feet can be isolated by valve closures. Valves in all other areas shall be located in such a
manner that water main lengths of not more than 800 feet can be isolated by valve closures, unless a
shorter length is required by the reviewing agency. There shall be three valves at every tee and four
valves at every cross fitting. Valves 12-inch and smaller shall be resilient-seated gate valves. Valves
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larger than 12-inch shall be butterfly valves. Valves shall be in conformance with AWWA C509
Standard for Resilient-Seated Gate Valves, for Water and Sewerage Systems and AWWA C504 Standard
for Rubber Seated Butterfly Valves. Provide and install extension stems so that the valve operating nut is
not greater than five (5) feet below finished grade. Valve boxes and covers shall be rated for H-20 traffic
and installed in accordance with the Standard Details. Valves shall have a minimum of 21 inches of
cover over the operating nut. Valve boxes shall not be installed in ditches.

455 Fire Hydrants

In all areas where fire hydrants are required along roadways, the spacing between adjacent hydrants shall
be determined by the appropriate fire authority, but shall not exceed 500 feet in residential areas and 300
feet in institutional, commercial, and industrial areas. The spacing between adjacent fire hydrants in areas
and locations other than along roadways shall be determined by the appropriate fire authority.

Hydrant spacing shall be measured along the shortest route within the traveled way of streets which
connect the hydrants. Wherever possible, hydrants shall be located at street intersections. All other
hydrants along roadways shall be located at the intersection of property lines and street right-of-way
boundaries. Fire hydrants shall be installed in accordance with the Standard Details. No portion of the
fire hydrant shall be located within the sidewalk or roadside ditch. Bollards shall be installed around all
fire hydrants that are not protected by curb and gutter and in all commercial and industrial areas whether
or not curb and gutter is present.

The hydrant lateral which interconnects the pipeline and the hydrant shall be not less than six (6) inches
in diameter. A maximum length of 150 feet of six inch lateral serving a fire hydrant from a single source
shall be allowed. A larger size water main shall be required for any distance greater than 150 feet. A
6-inch gate valve shall be installed in all hydrant laterals. Water service or fire service connections are
not allowed on fire hydrant laterals. The type or style and location of fire hydrants shall be determined by
the County, town, fire department, or general improvement district as appropriate: however, all fire
hydrants shall be freeze-proof dry barrel hydrants.

456 Services

Water services shall be located per the standard detail titled “Typical Utility Laterals Locations DC A04.”
Water service connections shall be installed at right angles to a water main and the point of connection
shall not be within a street intersection. Water service connections to private water lines are not allowed.
All services shall be equipped to allow for installation of a water meter. Minimum residential service line
size shall be 3/4-inch for service to a single meter and 1-inch to double meter services.

The meter box shall be located within the public right-of-way or easement adjacent to an existing or
proposed curb line. In alleys or easements, meter boxes shall be located at a point as close as practicable
to the property line near which the water main is located. All meter boxes shall be located outside of
driveways, driving surfaces, and other areas where access for operation and maintenance may be
restricted. Whenever possible, double meter boxes shall be located on residential property lines between
lots with a single service line from the water main to the meter box.

Each commercial building shall have a separate water service connection at the public water main and a
separate meter. Commercial irrigation lines shall have separate connection at the public water main and a
separate meter. Fire service lines shall have a connection at the public water main, separate from the
domestic and irrigation connections.

Meter boxes shall be Mueller McCullough PVC boxes, or approved equal. Service lines shall be
polyethylene pipe or copper tubing. Water meters shall be 5/8” (for residential services on County water
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systems, or the size required by the reviewing agency for other water systems) Sensus SR2 TRPL (Radio
Read MXU). Water service connections shall be installed in accordance with the Standard Details.

45.7 Locating Tape

All buried, nonmetallic transmission, distribution and service pipes shall have a locating wire and a
locating tape. The locating wire shall be installed and secured on the top of the pipe, and the locating tape
shall be installed on top of the pipe bedding envelope. The locating tape shall bear a continuous message
“Caution - Water Line Buried Below” or words of similar nature. The ends of the locating wire shall be
accessible and extend into all valve boxes or other underground vaults. The locating wire shall be a
minimum 12 gauge insulated copper wire.

45.8 Permits

The improvement plans shall clearly indicate that all work in rights-of-way requires a County site
improvement or encroachment permit.

4.5.9 Cutting Existing Pavement
Refer to Section 2.11 Street Cuts regarding cutting of paved roads.

4.5.10 Blowoffs (Flush Valves)

Fire hydrants shall be used as blowoffs for in-line low points and all dead ends. Temporary blowoffs
shall be provided as necessary to pressure test and chlorinate the water mains. Temporary blowoffs shall
be removed upon acceptance of the water line.

45.11 Air and Vacuum Valves and Air-Release Valves

Air and vacuum valves and air-release valves shall be installed at all high points in the water mains and
where required by the Engineering Division. Air and vacuum valves and air-release valves shall be
installed in accordance with the Standard Details. Air and vacuum valves and air-release valves shall be
tested and approved in accordance with AWWA C512 Standard for Air-Release, Air/Vacuum, and
Combination Air valves for Water Works Service.

4.5.12 Pressure Reducing Valves

Pressure reducing valves shall be provided on distribution mains as necessary so that the system pressure
will not exceed 100 psi static pressure at the lowest ground elevation of a pressure zone. Pressure
reducing valves shall be installed in concrete vaults. Concrete vaults shall be rated for H-20 traffic.
Vaults shall be equipped with an H-20 rated spring assisted double hatch cover; the cover shall be H-20
rated when located in a traveled way. The cover shall lock securely in the open position and shall have a
locking mechanism suitable for a padlock.

The size of the concrete vault shall be adequate to allow access to the pressure reducing valve for
maintenance. Pressure reducing valves are preferred to be located outside of the traveled way. Concrete
vaults shall not be located within a sidewalk or driveway. The installation shall provide for minimum
clearance of 18-inches from the inside walls and floor of the concrete vault to valves or piping. The
installation shall include bypass piping and valving, and isolation valves to allow removal of the pressure
reducing valve without utilizing additional valves outside of the concrete vault.

4.5.13 Cross Connection

The term “cross-connection” shall mean any unprotected actual or potential connection, auxiliary intake,
bypass, or other piping arrangement between a public water supply and any other source through which it
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is possible to introduce by backsiphonage and/or backpressure any used water, industrial fluid, gas, or
other substance from a source which does not comply with the Primary or Secondary Drinking Water
Standards. Unprotected cross-connections with the public water supply are prohibited.

An approved backflow prevention assembly shall be installed on each service line to a customer’s water
system at or near the property line or immediately inside the building being served; but, in all cases,
before the first branch line leading off the service line wherever the following conditions exist:

1. In the case of premises having an auxiliary water supply which is not or may not be of
safe bacteriological or chemical quality and which is not acceptable as an additional
source by the County, the public water system shall be protected against backflow from
the premises by installing an approved backflow prevention assembly in the service line
appropriate to the degree of hazard.

2. In the case of premises on which industrial fluids or other objectionable substances are
handled in such a fashion as to create an actual or potential hazard to the public water
system, the public system shall be protected against backflow from the premises by
installing an approved backflow prevention assembly in the service line appropriate to
the degree of hazard.

3. In the case of premises having (1) internal cross-connection that cannot be permanently
corrected or controlled, or (2) intricate plumbing and piping arrangements or where entry
to all portions of the premises is not readily accessible for inspection purposes, making it
impracticable or impossible to ascertain whether or not dangerous cross-connections
exist, the public water system shall be protected against backflow from the premises by
installing an approved backflow prevention assembly in the service line.

4.5.14 Backflow Prevention Devices

Each water service connection shall have an assembly for the prevention of backflow, of a type that is
commensurate with the degree of hazard that exists on the property of the customer of a public water
system. The type of protective assembly required under this section shall depend upon the degree of
hazard that exists. The County reserves the right to install a more stringent device than listed if, in the
County’s sole judgment the particular circumstances require a higher degree of backflow prevention.

4514.1 Vacuum Breakers

An atmospheric vacuum breaker or pressure vacuum breaker shall be used only for protection against
pollution or contamination under conditions of backsiphonage. Vacuum breakers (AVB, PVB, or SVB)
may be used for irrigation systems, including systems for irrigation of median strips.

45.14.1.1 Atmospheric Vacuum Breaker (AVB)

An atmospheric vacuum breaker is an assembly that contains an air inlet valve, a check seat, and an air
inlet port(s). The following conditions must be met for AVB installations:

1. The vacuum breaker must be installed not less than 6 vertical inches above the highest
point of the downstream piping.

2. Any associated shutoff valve must b located upstream from the vacuum breaker.

3. The vacuum breaker must not be subjected to operating pressure for more than 12 hours

in any 24-hour period.
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45.14.1.2 Pressure Vacuum Breaker (PVB)

A pressure vacuum breaker is an assembly that contains an independently operating internally loaded
check valve and an independently operating loaded air inlet valve located on the discharge side of the
check valve. The following conditions must be met for PVB installations:

1. The PVB must be installed upstream from the terminal shutoff valve.

2. The PVB must be installed not less than 12 vertical inches above the highest point of the
downstream outlet, valve or piping.

45.14.1.3 Spill Resistant Pressure Vacuum Breaker (SVB)

A spill resistant pressure vacuum breaker is an assembly that contains an independently operating loaded
air inlet valve located on the discharge side of the check valve. The following conditions must be met for
SVB installations:

1. The SVB shall be installed upstream from the terminal shutoff valve.
2. The SVB must be installed not less than 12 vertical inches above the highest point of the
downstream outlet, valve or piping.
3. The SVB must not be installed at a location where backpressure will occur
45.14.2 Double Check Valve Assembly

A double check valve assembly means an assembly that:

1. Is composed of two independently acting, approved check valves;

2. Has tightly closing, resilient seated shutoff valves attached at each end;
3. Is fitted with properly located, resilient seated test cocks; and
4.

Has been tested and approved in accordance with American Water Works Association
Standard C511, by an approved backflow testing laboratory.

Double check valve assemblies are required in the following:

1. A building that has multiple stories and booster pumps or elevated tanks to distribute
potable water.
2. A building that exceeds 40 feet in height, as measured from the service connection to the
highest water outlet.
3. Class 1, class 2, or class 3 fire sprinkler system.
4. Irrigation system, including a system for irrigating median strips.
4.5.14.3 Reduced Pressure Principle Assembly
A reduced pressure principle assembly means an assembly that:
1. Contains:
a. two independently acting approved check valves; and
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b. a hydraulically operating, mechanically independent pressure differential relief
valve located between the approved check valves and below the upstream check
valve;
2. Has properly located, resilient, seated test cocks and tightly closing, resilient, seated

shutoff valves at each end of the assembly;

3. Is designed to protect against pollution and contamination under conditions of
backsiphonage or backpressure; and

4. Has been tested and approved in accordance with American Water Works Association
Standard C511, by an approved backflow testing laboratory.

Reduced pressure principle assembly assemblies are required in the following:

1. Irrigation system, including a system for irrigating median strips, if facilities have been
installed for pumping, injecting or applying fertilizers, pesticides or other hazardous
systems

2. Hotel/Motel

3. Casino

4. Condominium/Townhouse/Apartments

5. Any commercial building where a specific business activity has not been identified

6. A building in which one or more sewage pumps or sewage ejectors have been installed

7. Class 4, class 5, or class 6 fire sprinkler system

8. Hydronic heating system that contains any chemical additives

9. Baptismal font of a church

10. Beverage bottling facility

11. Brewery

12. Cannery

13. Food processing facility

14. Packing house or rendering facility

15. Cold storage facility

16. Dairy processing facility

17. Restaurant or other facility in which food is served

18. Dental clinic

19. Hospital, medical building, or clinic

20. Convalescent or nursing home

21. Sanitarium

22, Morgue, mortuary, or facility conducting autopsies

23. Laboratory, including laboratories of teaching institutions or another biological or

analytical facility
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24. School, college, or university

25. Motion picture production facility

26. Newspaper printing or publishing facility

27. Veterinary clinic, pet shop, or pet grooming facility
28. Laundry or dry cleaning facility

29. Dyeing facility

30. Mechanical, chemical, or electrochemical plating facility

31. Pool or spa

32. Mobile home or RV park

33. Fishery, fish hatchery, dock, marina, or any facility located on a waterfront

34. Power production facility

35. Oil or gas production, storage, or transmission.

36. Radioactive material storage, handling, or processing facility

37. Sand or gravel processing

38. Any facility in which water is used to manufacture, store, compound, or process

chemicals for industrial purposes; chemicals are added to water used in the compounding
or processing of products; chemicals are added to the supply of water; or the supply of
water is used for the transmission or distribution of chemicals.

39. Aircraft or missile manufacturing facility

40. Motor vehicle manufacture, repair, or cleaning facility

41. Film processing or manufacturing facility

42. Ice manufacturing facility

43. Metal cleaning, manufacturing, or processing facility

44, Natural or synthetic rubber manufacturing facility

45, Paper or paper products manufacturing facility

46. Any other facility for manufacturing, processing, or fabricating

45.14.4 Air Gap

An air gap is a physical separation between a point of free-flowing discharge from a pipe that supplies
liquid to an open or nonpressurized vessel and the overflow rim of that vessel which is:

1. At least twice the effective diameter of that pipe or, if the pipe is affected by side walls, at
least three times the effective diameter of that pipe; and

2. In no case less than 1 inch.

Air gaps are required for the following:

1. Any portable spraying or cleaning equipment.
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2. Sewage collection, storm drainage, or distribution of reclaimed wastewater.

Conditions not listed above, or that require special consideration, shall be evaluated on a case by case
basis and the appropriate backflow protection device shall be determined by the County.

4.5.15 Assembly Requirements

Backflow prevention assemblies required herein shall be a make, model and size approved by the
Engineering Division. An approved backflow prevention assembly shall mean an assembly that has been
manufactured in full conformance with AWWA C510 Standard for Double Check Valve Backflow-
Prevention Assembly, and AWWA C511 Standard for Reduced-Pressure Principle Backflow-Prevention
Assembly, and have met completely the laboratory and field performance specifications of the Foundation
for Cross-Connection Control and Hydraulic Research of the University of Southern California (USC
FCCCHR), as established in: “Specifications of Backflow Prevention Assemblies - Section 10 of the
most current edition of the Manual of Cross-Connection Control.”

4.5.16 Testing Requirements

It shall be the responsibility of the customer at the premise where backflow prevention assemblies are
installed to have certified inspections and operational tests made at the customer’s sole expense at least
once per year. In those instances where the Engineering Division deems the hazard to be great enough,
certified inspections may be required at more frequent intervals. These inspections and tests shall be
performed by a tester certified by the American Water Works Association, California-Nevada Section.
The customer shall notify the Engineering Division two (2) working days in advance when the tests are to
be undertaken so that an Engineering Division representative may witness the tests.

All backflow prevention devices shall tested:

1. Upon installation
2. At least annually
3. Upon relocation or repair

The County may require a more frequent testing schedule if deemed necessary by the County.

A test report in a form acceptable to the County shall be filed with the County Engineering Division each
time a backflow prevention device is installed, repaired, relocated, or replaced. Approval from the
County must be obtained before a backflow prevention device is removed, relocated, repaired, or
replaced.

4.5.17 Installation Requirements

Backflow devices shall be installed as described in the following sections, and as shown in the standard
details. The County shall have the final authority in determining the required location of a backflow
prevention device.

45.17.1 Air Gap

1. The air gap must be located as close as practical to the service connection, on the
opposite side of the service connection from the public water system.
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2.

All piping from the service connection to the receiving tank must be above grade and
visible.

3. There must be no type of outlet, tee, tap, take-off or connection to or from the service line
between the service connection and the air gap.

4. Expansion tanks or pressure relief valves must be provided as appropriate for the
potential threat of water hammer and thermal expansion.

45.17.2 Reduced Pressure Principle Assembly

1. Must be installed in a horizontal and level position, unless specifically designed for
operation in a vertical position and tested and certified to be suitable for operation in that
position by an approved backflow testing laboratory.

2. Device should be installed as close as practical to the service connection, on the opposite
side of the service connection from the public water system.

3. Device shall be above ground and, to the extent possible, not less than 12 inches or more
than 36 inches above finished grade, as measured from the bottom of the assembly.

4. The site shall have adequate drainage, or drain piping, for any fluid that is discharged
when the assembly is activated.

5. Device shall be installed such that no part of the assembly will be submerged during
normal conditions of operation and weather.

6. Device shall be easily accessible for maintenance and testing.

7. Device must not be installed below grade, in any subsurface vault, or in any vault,
chamber, or pit where there is any potential that the relief valve could become
submerged.

8. Device shall have a free flowing drain with an air gap.

9. There must be no type of outlet, tee, tap, take-off, or connection to or from the service
line between the service connection and the device.

10. Expansion tanks or pressure relief valves must be provided as appropriate for the
potential threat of water hammer and thermal expansion.

11. The device may be installed indoors if the installation complies with sections 1-10
inclusive, and has a clearance of:

a. At least 12 inches on top

b. At least 24 inches on the side with test cocks

C. At least 12 inches on the other sides
45.17.3 Double Check Valve Assembly

1. Must be installed in a horizontal and level position, unless specifically designed for
operation in a vertical position and tested and certified to be suitable for operation in that
position by an approved backflow testing laboratory.
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2. Device should be installed as close as practical to the service connection, on the opposite
side of the service connection from the public water system.
3. Device shall be above ground and, to the extent possible, not less than 12 inches or more
than 36 inches above finished grade, as measured from the bottom of the assembly.
4. Device shall be easily accessible for maintenance and testing.
5. There must be no type of outlet, tee, tap, take-off, or connection to or from the service

line between the service connection and the device.

6. Expansion tanks or pressure relief valves must be provided as appropriate for the
potential threat of water hammer and thermal expansion.

7. Device may, if above-grade installation is impractical and the health authority approves
of the installation, be installed in a below-grade vault such that:

The top of the check valve assembly is not more than 8 inches below grade

a. At least 12 inches of clearance between the bottom of the vault and the bottom of
the device

b. At least 24 inches of clearance between the side of the vault and the side of the
double check assembly with test cocks

C. At least 12 inches of clearance between the side of the vault and the other sides
of the device

d. To the extend warranted by climatic conditions, the device is protected from
freezing

e. The vault has adequate drainage to prevent the accumulation of water, which

drains to daylight, to free-draining soil or to a sufficient amount of gravel placed
under the vault to provide for free drainage and prevent the accumulation of
water under the vault. A vault that does not have an integrated bottom must be
placed on a layer of gravel which is not less than 3 inches deep.

f. The vault is protected from vandalism
g. The vault is not located in an area subject to vehicular traffic
8. The device may be installed indoors if the installation complies with items 1-7 inclusive,
and has a clearance of:
a. At least 12 inches on top
b. At least 24 inches on the side with test cocks
C. At least 12 inches on the other sides

4.5.18 Disinfection and Testing

All water mains shall be disinfected and tested in accordance with AWWA C651 Standard for
Disinfecting Water Mains. All water mains shall be pressure tested at 150 percent of the pipe pressure
class or a minimum of 150 pounds per square inch, whichever is greater, in accordance with the
“Standard Specifications for Public Works Construction.”
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4.6  Water Supply Wells

46.1 General

This section covers the requirements for public water supply wells. Because a development requires a
water source of sufficient quality and quantity, the Engineering Division will require completion of the
water supply wells prior to approval of a final map. The developer shall be responsible to notify the
Engineering Division prior to initiating well drilling or testing activities. The purpose of this notification
is to ensure that the well is constructed and tested in a manner acceptable to the County. The County
Engineer shall have the final decision as to acceptability of the well for dedication to the County.

A permit issued by the State Engineer pursuant to NRS chapters 533 and 534, must be obtained prior to
initiating drilling of a water supply well. All drilling must be performed by a Nevada licensed water well
driller.

4.6.2 Design Criteria
Design criteria for water supply wells are presented in the sections that follow.

4.6.2.1 Location

No well shall be located within 50 feet of gravity sanitary or storm sewers. No well shall be located
within 150 feet of a sewer force main, sewer lift station, septic tank, absorption field, designated septic
absorption replacement field location or other source of pollution or contamination.

4.6.2.2 Well Capacity Criterion

There shall be sufficient water from all sources to meet the maximum day demand. The flow rate for this
criterion shall be the amount of water that can be delivered to the system while all water sources are being
pumped to the system, not the sum of the discharge capacities of the individual wells when being pumped
alone. Additionally, the total water system capacity from all facilities shall be sufficient to meet the
greater of the following:

1. the maximum day demand, fire flow and fire demand when all facilities of the system are
functioning; or

2. the average day demand, fire flow and fire demand when the most productive well of the system
is not functioning

A minimum of two producing wells shall be provided, unless the system is physically connected to
another independent municipal water system, and an interlocal contract is in place for provision of water
in the event of emergencies.

4.6.2.3 Water Quality

The water from the sources shall meet the Nevada State Drinking Water Regulations with respect to
microbiological, physical, chemical and radiological qualities as adopted in Nevada Administrative Code,
Chapter 445, Public Water Systems - Quality. Point of entry or point of use treatment devices shall not be
used on public water systems. Blending of more than one source shall not be allowed as a means to
comply with the water quality requirements. Each source alone shall comply with the water quality
requirements.
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4.6.2.4 Standards

The following standards shall be used in the logging, test pumping, abandonment, design and
construction of wells:

1. State of Nevada Division of Water Resources, Regulations for Drilling Water Wells.
2. AWWA A100 Standard for Water Wells.
3. The State Engineer’s permit under which the well is to be drilled.

4. NAC 445A

4.6.2.5 Casing

Casing size shall be suitable for installing a pump, a 1-inch sounding tube and a 1/4-inch air line.
Material shall be suitable for placement in formation encountered. Chemical and conductivity analysis of
the formation and water shall be determined via a test hole and submitted to the Engineering Division as
proof of suitability. The casing material shall be approved by the Engineering Division prior to setting
the casing; stainless steel casing shall be used in all waters that are deemed corrosive. The casing
thickness shall conform to State of Nevada, Division of Water Resources, Regulations for Drilling Water
Wells and AWWA A100.

4.6.2.6 Well Screen

Well screen may be of continuous wire wrap design, shuttered screen, louvered screen, or bar lug screen
as approved by the Engineering Division; stainless steel screen shall be used in all waters that are deemed
corrosive. Screen opening shall be based on gravel pack sieve analysis and formation sieve analysis. A
licensed engineer shall stamp and submit sieve analysis and recommended screen opening size to the
Engineering Division for approval a minimum of two (2) working days in advance of well screen
installation. A hydrogeologist, approved by the Engineering Division, with demonstrated professional
experience in hydrogeology, well design and well construction may also submit the sieve analysis and
recommended screen opening size.

4.6.2.7 Gravel Pack

All new wells shall include a gravel pack. The minimum gravel pack thickness shall be 4-inches between
the wall of the drill hole and the casing. A licensed engineer shall stamp and submit the recommended
gravel source and gradation to the Engineering Division for approval a minimum of two (2) working days
in advance of gravel pack installation. A hydrogeologist, approved by the Engineering Division, with
demonstrated professional experience in hydrogeology, well design and well construction may also
submit the recommended gravel pack and gradation.

The gravel pack shall be placed by reverse circulation method, or by a tremie pipe, raising the tremie pipe
as the gravel pack is placed. All new wells shall also include a gravel fill tube.

4.6.2.8 Drilling Method and Borehole Geophysical Logs

Direct or reverse circulation drilling methods with drilling fluid (maximum Marsh viscosity 45 seconds)
shall be used for well construction. All other methods shall be approved by the Engineering Division.

At a minimum, the following borehole geophysical logs shall be run on all boreholes prior to setting
casing:
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1. Spontaneous Potential Curve
2. Resistivity Log

3. Electric Log

4. Caliper Log

Additional logs as recommended by the engineer or hydrogeologist, or as required by the Engineering
Division, shall be run.

4.6.2.9 Plumbness and Alignment

All wells shall be tested in accordance with AWWA A100. Contractor shall be subject to the
requirements of AWWA A100 Section 8. The tolerance requirements shall apply from the top of the well
to the bottom of the casing.

4.6.2.10 Test Pumping

All wells shall be tested for yield and drawdown prior to final pump selection. A licensed engineer shall
stamp and submit test pump size and setting to the Engineering Division for approval a minimum of two
(2) working days in advance of test pumping. A hydrogeologist, approved by the Engineering Division,
with demonstrated professional experience in hydrogeology, well design and well construction may also
submit the test pump information to the County.

46.2.11 Disinfection

All wells shall be disinfected in accordance with AWWA A100. Developer shall have water samples
taken and analyzed by a State approved laboratory to verify disinfection. Lab test records shall be
submitted to the Engineering Division as part of the well construction record report.

4.6.2.12 Grouting and Sealing
All wells shall be grouted and sealed in accordance with the referenced standards.

4.6.3 Hydrogeologic Evaluation and Improvement Drawings

A hydrogeologic evaluation shall be submitted for all wells. The evaluation shall be prepared by a
licensed engineer or a hydrogeologist, approved by the Engineering Division, with demonstrated
professional experience in hydrogeology, well design and well construction and shall contain, but not be
limited to the following:

1. A detailed map showing well location (Such as a USGS 7-1/2 minute quadrangle map).

2. A summary of available hydrogeologic information including reports, logs of nearby
wells, water quality data, and other relevant information.

3. A description of the proposed plan for exploration, testing and well construction. This
shall include proposed drilling method, lithologic logging and sampling, other logs
(temperature, resistivity, specific conductance, etc.), and sampling for water quality and
yield.

4. A statement of anticipated water demand from the well.

Final wet stamped construction drawings, specifications, and design calculations for the well and
appurtenant facilities shall also be submitted to the Engineering Division as part of improvement plans.
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Construction drawings and specifications shall include all appurtenant facilities such as but not limited to
pumps, building, stand-by generator, and chlorination facilities.

4.6.4 Construction
All wells shall be constructed in accordance with:

1. State Engineer Requirements - Regulations for Drilling Water Wells
2. State of Nevada Bureau of Health Protection Services Requirements
3. AWWA A100 Standard for Water Wells

The Engineering Division may place additional requirements on the design and construction of the well
based on site-specific conditions. Specific items which require approval of the Engineering Division
prior to construction are:

Borehole diameter

Production casing diameter and material

Screen type, material and slot size

Gravel pack design

Drilling technique

o 0~ wbdh -

Method for installing sanitary seal and gravel pack
7. Method for providing access for taking water level measurements in completed well

All well construction shall be done under the responsible oversight of a licensed engineer, or a
hydrogeologist, approved by the Engineering Division, with demonstrated professional experience in
hydrogeology, well design and well construction.

4.6.5 Development

Wells shall be developed by pumping, mechanical surging, backwashing or other means. Development
shall continue until no increase in the specific capacity is achieved and the sand production rate is less
than 5 parts per million within the first three to five minutes of the start of pumping as measured with a
Rossum Sand Tester for the greatest anticipated pumping rate. The method for determining specific
capacity and sand content shall be approved by the Engineering Division. The Engineering Division shall
have the final determination as to when development is complete and the sand production rate is
acceptable.

4.6.6 Yield and Efficiency Testing

Yield and efficiency testing shall be conducted under the direct observation (during the entire test) of an
independent hydrogeologist or licensed engineer who has been approved by the Engineering Division.
Efficiency testing shall include a 4-step efficiency test at pumping rates of 50%, 75%, 100%, and 125%
of expected demand from the well. The duration of each step shall be a minimum of 100 minutes,
followed by an equal time recovery period. Yield testing shall consist of a constant discharge pumping
test at a rate equal to or greater than the expected demand from the well. Pumping duration shall be a
minimum of 72 hours. If data collected during the 72 hours pumping indicate, in the opinion of the
engineer, hydrogeologist or Engineering Division, that a longer test is necessary, pumping shall continue
until the safe long-term yield of the well can be determined to the satisfaction of the Engineering
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Division. For example, wells in fractured bedrock conditions may require constant rate yield tests of 10
or more days.

As part of the final improvement drawings and specifications, the hydrologist’s or engineer’s proposed
testing plan shall be submitted to the Engineering Division for review and approval. The testing plan
shall include, but not be limited to:

1. A description of the pump and driving mechanism to be used, with rated capacities.

2. A description of the method and apparatus to be used for flow rate monitoring.

3. A description of the method and apparatus to be used to measure water levels and
drawdown (a 1-inch or larger diameter sounding tube will be required.)

4. A proposed time schedule for testing.

5. A plan for disposing of the water produced during the pump test.

4.6.7 Water Quality

Water samples shall be collected at the beginning and at 24-hour intervals during the yield testing (Four
samples for a 72 hour test). The sample collected at the end of the test shall be analyzed to determine if
the water is in conformance with Nevada State Drinking Water Regulations with respect to
microbiological, physical, chemical and radiological qualities as adopted in Nevada Administrative Code,
Chapter 445, Public Water Systems - Quality. Water temperature and electrical conductivity shall be
monitored during the pump test.

4.6.8 Downhole Color Television Survey

After completion of the casing, sealing, and test pumping, and prior to installation of pumping equipment,
a downhole color television survey shall be completed from the ground surface to the total depth of the
well. The survey shall be conducted and recorded on a color VHS tape as a camera is lowered into the
well. The camera shall be lowered in such a manner and speed as to allow a detailed examination of the
casing interior. The color VHS tape shall be provided to the Engineering Division as part of the Well
Construction Record Report.

4.6.9 Well Construction Record Report

Where groundwater wells are constructed, a licensed engineer or a hydrogeologist, as approved by the
Engineering Division, with demonstrated professional experience in hydrogeology, well design and well
construction shall prepare and submit two (2) bound copies of a Well Construction Record Report
containing the following information to the County prior to County acceptance or approval of the
improvements:

1. A surveyed map showing the location of wells constructed.

2. A summary and recommendation report detailing the capacity and expected long-term
drawdown effects (20 years) of each well constructed. The report shall include all
pertinent comments related to aquifer hydraulic characteristics, sand production and
water quality.

3. Descriptions and diagrams detailing materials, borehole diameters, surface seal
dimensions, screened intervals, depths, static water levels and other pertinent aspects of
the well construction.
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4. A summary describing the drilling methods, name and address of drilling contractor,
name and address of hydrogeologic consultant, and well development methods.

5. A summary report detailing the pumping test program. The report shall include a
description of the test equipment, method of measuring discharge rates, method of
measuring sand content, and a table outlining the type and duration of pumping tests
performed.

6. A report detailing the methods of analysis used and the results of analysis of test pumping
data. The report shall contain a description of well efficiency at the design production
rate and the aquifer parameters determined from the constant discharge pumping test.

7. A report detailing water quality. The report shall describe sampling methods, and the
results of water quality and bacteriological analysis.
8. Recommended equipping of the well including the following
a. Pump and Motor
b. Pump Building Enclosure
C. Recommended Treatment and Treatment Equipment
d. Recommended power (permanent and auxiliary/standby)
e. Transmission Main, Pump to Waste and Necessary Land Rights
f. Discussion on how the facility will operate with the system
g. Recommendations for special building equipment such as security breach,
high/low pressure, etc.
9. The submitted report shall contain appendices which shall include:
a. Geologist’s and Well Driller’s logs
b. Borehole Geophysical Logs
C. Grain size distribution analysis of selected gravel pack
d. General materials documentation, including casing and screen invoices, gravel
invoices, cement invoices
e. Required permits and logs
f. All pumping test data, including graphs and calculations
g. Water quality analysis report forms
h. Daily hydrologist’s logs
i. Drawing of the completed well showing all the construction features of the well
10. Color VHS video tape of well casing after grouting, sealing and test pumping

4.7  Pumping Facilities

471 General

Requirements for pumping facilities are presented in this section. Pumping facilities shall be designed by
an Nevada licensed engineer with specific related experience in design and construction of pumping
facilities. Facility designs shall consider and make provisions for long-term operation and maintenance.
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4.7.2 Well Pumps

Well pumps shall be either vertical turbine or submersible pumps. The selection of the type of pump to
be used shall depend on the size of the motor, length of the pump column, and other considerations. In
general, a submersible pump shall not be used when the motor is over 100 horsepower. Submersible
pump facilities shall be equipped with a foot valve and pitless unit. Wells with submersible pumps may
be located outside of the pumping facility building. Wells with vertical turbine pumps shall be located
inside the pumping facility building. Wells equipped with vertical turbine pumps shall be equipped with
a water lubricated shaft and anti-reverse ratchet. Water-lubricated pumps shall be equipped with
automatic pre-lube provisions. Pumps shall be constructed in accordance with AWWA C101 Standard
for Vertical Turbine Pumps-Line Shaft and Submersible Types.

The pump capacity (discharge and total dynamic head) shall be matched with actual operating conditions.
The water system improvement plans shall identify the following operating conditions and performance
criteria:

Casing Diameter

Depth of Well

Static Water Level

Pumping Level

Pump Intake Setting

Required Pump Discharge

Total Dynamic Head at Required Discharge

Maximum Pump Speed (Revolutions per Minute)

© oo N o gk~ wbdRE

Minimum Motor Horsepower

-
e

Minimum Efficiency

4.7.3 Booster Pumps
Booster pumps shall be the centrifugal type. The improvement plans shall state the following operating

conditions and performance criteria:
1 Required Pump Discharge
2 Total Dynamic Head at Required Discharge
3. Maximum Pump Speed
4 Minimum Motor Horsepower
5. Minimum Efficiency

Booster pumps shall be used to move water from a lower pressure zone to a higher pressure zone. Closed
loop pumping shall not be allowed. Fire demand shall be provided from storage.

4.7.4 Mechanical Requirements

All pumping facilities shall have sufficient surge control to protect piping and other equipment. Pressure
fluctuations shall be maintained within 15 percent of normal operating pressures during pump starting and
stopping. Adequate provisions shall be made for pressure surges caused by power outages. All pumping
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facilities shall be equipped with pressure relief valves. In addition, all submersible pumps in excess of 25
horsepower shall be equipped with “ramp starters” and all vertical turbine pumps over 25 horsepower
shall be equipped with pump control valves which pump to waste upon start up, then slowly divert the
flow to the system and reverse the process when the pump is signaled to stop.

All County and publicly owned facilities shall be provided with 480 volt a. c., three phase power; an
engineering analysis shall be provided with all requests for an exemption to three phase power.

All pumping facilities shall be equipped with provisions for pumping water to waste, including adequate
drainage and easements. The facilities shall also have a discharge meter and pressure gauge. The
discharge meter shall be a Siemens Mag Flow 5100W and have a 4-20 milli-amp output and indicate total
flow and rate of flow. The pressure transmitter shall be a Foxboro electronic pressure transmitter with a
4-20 milli-amp output. The discharge meter and pressure gauge shall be suitable for remote reading and
shall transmit by telemetry to a location designated by the Engineering Division. Control panels shall be
equipped with start counters and hour meters for all pumps. Lightning protection and transient voltage
surge suppression devices shall be provided on all phases of commercial power.

Pumping facilities shall include adequate flanged isolation valves and couplings to allow for maintenance
and removal of valves, meters, and other equipment. All valves shall have a rising stem or position
indicator.

Adequate clear space for access, maintenance and removal and replacement shall be provided around all
piping and equipment. At a minimum there shall be 18 inches clear between all piping and equipment
and all obstructions.

475 Chlorination

All well pumping facilities shall be equipped with hypochlorination systems including a minimum
thirty-five (35) gallon container of hypochlorite solution and solution feed pump with wall mounted shelf.
The chlorine tank shall have a minimum capacity of seven (7) days. For County facilities, the feed pumps
shall be ALLDOS Primus 208 Plus. All of the system components shall be according to the
manufacturer’s recommendations to insure efficient chlorination system operation. Analyzers, chart
recorders, and drum trucks for hypochlorite solution drums shall be provided. Sample taps shall be
provided for both treated and untreated water. An emergency eye wash station and shower and
appropriate signs shall also be provided.

The chlorination solution tank and pump shall be located in a separate room with an exhaust fan and be
isolated from the rest of the pumping facility. The design of the room shall comply with the applicable
requirements of the International Building Code, and the Uniform Plumbing Code.

If water quality analysis indicates that chlorination is not adequate to comply with State drinking water
requirements, the developer shall evaluate and propose appropriate treatment processes.

4.7.6 Buildings

All pumps, booster pumps, mechanical equipment, chlorination facilities, control equipment, electrical
equipment and telemetry equipment shall be enclosed in a building. Buildings shall be masonry block
with concrete floor and foundation. The building shall be equipped with locking steel doors. Buildings
and pumping stations shall be elevated to a minimum of three feet above the elevation of a flood with a
100-year frequency, or protected to such elevation.
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Where pumps are located within a pump building, adequate provisions shall be made for removal and
replacement of the motor, column and pump. These provisions may include locating the pump within
four (4) feet of the wall with a four foot by four foot (4’ x 4”) hatch for removal of the assembly or
providing removable roof and wall sections.

Suitable ventilation shall be required. Fans shall be thermostatically controlled. Fans and louvers shall
be provided with winter covers.

The building shall be provided with suitable heaters to keep the interior air temperature above 45 degrees,
emergency lighting, fire extinguisher, and storage cabinets.

Floor drains shall be provided, except in the chlorine room. The building floor shall slope to the drains.

All well pumping facilities shall be fenced with a minimum six (6) foot high fence which complies with
the Douglas County Development Code. The site access, size and layout shall provide adequate room for
maintenance of the facility, including removal of well pumps. For removal of well pumps, there shall be
adequate room for the removal equipment and stem trailer.

A design review of the building and building permit are required. A zone change to a public facility zone
and a request for a parcel map waiver may also be required if the parcel is not zoned for public use. The
building site shall be landscaped and provided with an irrigation system with automatic controls. The
irrigation system shall have backflow prevention and shall have automatic drains to prevent freezing, and
shall comply with the requirements of Section 7.2.11.3 Permanent Erosion Control Standards. Access to
the building site shall be provided by temporary maintenance access in accordance with the requirements
of Section 2.12.15 Improved Maintenance Access. Permanent maintenance access in accordance with the
requirements of Section 2.12.15 Improved Maintenance Access may be required by the County or utility
purveyor.

4.7.7 Stand-by Generator

A stand-by engine generator shall be provided with automatic starting and load transfer equipment to
operate the entire pumping load during power failure unless primary power is provided by connecting to
at least two independent public power sources. The generator shall be fueled by diesel or by natural gas
as approved by the County and utility purveyor. The storage tank shall have a capacity to provide a 24-
hour continuous run time. Generators for County facilities shall be manufactured by Cummins Power
Generation. Generators shall be provided with the following:

1. Weather-protective with silencer (NEMA Type 4), sound proofed (QuietSite Level 2
enclosure with silencer), vandal-proof and lockable housing with access to all engine and
generator components

2. Above ground vandal-proof double walled storage tank, and concrete pad for secondary
containment

3. Engine block heater and thermostat to allow for instantaneous start-up at —30 degrees
Fahrenheit

4. Shutdown safeguards, gauges and indicator lamps for over temperature, low oil pressure,
overspeed and overcrank

5. Automatic battery charger installed on the hot side of the transfer switch enabling the batter
to maintain its charge when idle
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6. Walkway platform and safety guards for generators larger than 75 kilowatt to provide
maintenance access to engine compartment

7. Power command digital display generator set control for generator set monitoring, metering,
and control system which includes Level 2 Control, front panel security key, digital display,
network communications module, load monitoring module and relay module

8. Cummins Power Generation OTPC Power Command Automatic Transfer Switch to monitor
the primary source, signal generator set startup, automatically transfer power, and return the
load to primary power source once the power utility returns and is stabilized

The generator site shall be fenced with a minimum six (6) foot high fence which complies with the
Douglas County Development Code. Access shall be through a sixteen (16) foot wide double gate. The
generator site shall be landscaped and provided with an irrigation system with automatic controls. The
irrigation system shall have backflow prevention and shall have automatic drains to prevent freezing, and
shall comply with the requirements of Section 7.2.11.3 Permanent Erosion Control Standards. Access to
the generator site shall be provided by temporary maintenance access in accordance with the requirements
of Section 2.12.15 Improved Maintenance Access. Permanent maintenance access in accordance with the
requirements of Section 2.12.15 Improved Maintenance Access may be required by the County or utility
purveyor.

4.8  Water Storage Tanks

48.1 General

Water storage facilities shall be provided for all water systems. Where only one phase of a subdivision is
being built, the storage facilities shall be sized and initially constructed for the entire subdivision to
reduce the possibility of multiple smaller tanks. A design review of the storage tank and a building
permit will be required.

4.8.2 Design Criteria
Water storage facilities shall comply with the following design criteria:

1. Required storage capacity for existing water systems shall be determined by an engineer
on the basis of historic data, engineering judgment, and network hydraulic modeling,
correlating total water system capacity with present and anticipated demands, while
maintaining minimum pressures of Section 4.1.1.

2. Required storage for new water systems shall consist of the following:
Total Storage Required = Operating Storage + Emergency Reserve + Fire Demand

3. Design practice with respect to existing and new water system operation shall employ
enough operating storage in conjunction with the source water development and
treatment production capacity, to meet maximum day requirements, while providing for
emergency reserve and fire demand.

4. In the absence of historical data, operating storage shall be equal to 700 gallons per
residential equivalent (metered system) and 1,225 gallons per residential equivalent
(unmetered system). Once historical data representative of a five year successive period
of use has been developed, the new water system shall be considered to be an existing
water system.
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5. Emergency reserve is specific and unique to each existing water system, and shall be
determined by an engineer and approved by the County on the basis of the best available
information. For new water systems, emergency reserve shall be considered to be 75
percent of operating storage. Emergency reserve shall be added to the storage
requirements for operating storage and fire demand.

6. Storage requirements for fire demand shall be calculated according to requirements of
the Fire Authority. In no case shall the fire flow be less than 1000 gpm for 2 hours for a
fire demand of 120,000 gallons. For water systems serving schools and commercial
properties, the fire flow and fire demand shall depend on the size and type of
construction.

7. Booster station capacity and the total storage requirement for each pressure zone within
the distribution system shall meet the maximum day requirements of that particular
pressure zone. Water storage may be provided in a higher pressure zone, if an
appropriate pressure regulator is installed between the zones, to serve the lower pressure
area, and the requirements for the higher pressure zone are not compromised.

8. Alternative pumping capacity shall not be used in lieu of satisfying storage requirements.

9. Storage tanks shall have an overflow, and the overflow shall be sized to pass the
maximum possible inflow. The overflow outlet shall be screened or protected with a flap
gate and shall have a minimum air gap of 18 inches. The drainage path of water being
discharged from the overflow pipe shall be identified on the plans. The drainage channel
shall be able to handle maximum possible inflow without damage to the channel or
adjacent structures or property. The drainage channel shall be within an easement
dedicated to the County and the drainage channel shall be extended to an existing storm
drainage facility or storm drain system. Infiltration trenches will not be allowed for
disposal of overflow.

10. Storage tanks shall have a drain which shall be capable of completely draining the tank.
The tank drain shall direct water to the overflow channel. The route of the overflow shall
be reviewed to determine that the overflow route has the capacity to transmit the
maximum overflow amount. The inlet of the tank shall be located as far as possible from
the outlet to allow the maximum mixing of water.

11. Storage tanks shall be located on a site which is large enough to accommodate a second
tank of the same size as the proposed storage tank.

4.8.3 Materials

All water storage tanks shall be welded steel tanks in accordance with AWWA D100 Standard for
Welded Steel Tanks for Water Storage. Used tanks, American Petroleum Institute (API) steel tanks,
wood tanks, thermosetting fiberglass reinforced plastic tanks, and tanks with flexible membrane liners
will not be allowed.

Steel tank bottoms shall have a minimum thickness of 5/16 of an inch. Provide a neutral pH environment
under the tank. All tank design, plans, and calculations shall be stamped by a Nevada licensed
professional engineer and submitted to the Engineering Division.

A corrosion specialist shall evaluate the water chemistry and provide a written report and
recommendations for a cathodic protection system. If cathodic protection is recommended, the cathodic
protection system shall be an automatically controlled, impressed-current system which meets the
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requirements of AWWA D104 Automatically Controlled, Impressed-Current Cathodic Protection for the
Interior of Steel Water Tanks. A long-life anode system shall be provided.

4.8.4 Appurtenances
All water storage tanks shall have the following appurtenances:

1. Shell Manholes (30-inch diameter minimum) - 2 each (approximately two feet above the
base of the tank), except for buried tanks

2. Overflow Structure and Pipe

3. Outside Ladder with cage

4. Inside Ladder

5. Outside Level Indicator (all County facilities except those located in the Lake Tahoe
Basin)

6. Safety Devices - ladder safety cage, rest platforms, handrails or other safety devices as
required

7. Ladder Locking Device - prevents unauthorized access to the outside ladder

8. Roof Openings - at least one bug proof and lockable water tight hatch at the access point
for the inside ladder

9. Vents - three each, “J” type with screens, two at edge and one at center of tank. Vents
shall be designed and sized to prevent external pressure from causing the tank to buckle,
and prevent the entrance of rain and surface water; and exclude dust, birds, insects and
other animals as much as possible. Refer to NAC 445A.6708 and AWWA D100
Section 7.5.

10. Appropriate water level sensing and telemetering equipment

11. Bolted flange gate valve to isolate tank from distribution system

12. Sample tap with insulated, locking cover

13. Intrusion alarm on roof openings, connected to telemetry system

4.8.5 Painting

Proper protection shall be given to all metal surfaces by paints or other coatings. Interior painting system
shall be a three coat, two component epoxy system in accordance with AWWA D102 Coating Steel
Water-Storage Tanks System Designation ICS-2-W. The interior finish coat color shall be white. The
exterior painting system shall be a three coat epoxy and polyurethane painting system in accordance with
AWWA D102 Coating Steel Water-Storage Tanks System Designation OCS-5-C. Final outside color
may be set by the Douglas County Design Review, or the Douglas County Engineering Division.

Paints or other coatings shall conform to AWWA D102 Coating Steel Water-Storage Tanks and NSF
International Standard 61. All internal coatings shall be certified for contact with potable water. Testing
for this certification shall be conducted in accordance with NSF International Standard 61 or by a third
party certifications laboratory accredited by ANSI.
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4.8.6 Site Work

A geotechnical investigation and foundation design shall be prepared for all tank sites. The tank site shall
be graded to provide suitable soil stability and drainage. The tank foundation shall be placed entirely on
cut when practical. There shall be access to all sides of the tank on a graveled (Type 2, Class B aggregate
base) road, minimum width of fifteen (15) feet, circling the tank. The site shall be fenced with a
minimum six (6) foot high fence which complies with the Douglas County Development Code. Access
shall be through a sixteen (16) foot wide double gate.

The tank site shall be landscaped and provided with an irrigation system with automatic controls. The
irrigation system shall have backflow prevention and shall have automatic drains to prevent freezing, and
shall comply with the requirements of Section 7.2.11.3 Permanent Erosion Control Standards. Access to
the tank site shall be provided by temporary maintenance access in accordance with the requirements of
Section 2.12.15 Improved Maintenance Access. Permanent maintenance access in accordance with the
requirements of Section 2.12.15 Improved Maintenance Access may be required by the County or utility
purveyor.

4.8.7 Inspection and Testing

All tanks shall be tested and inspected in accordance with AWWA D100 Standard for Welded Steel
Tanks for Water Storage. A coatings inspector that is certified by NACE International shall inspect
interior and exterior coatings. All field welds shall be inspected by the radiographic method by an
independent testing agency. The Engineer of Record shall submit a written report, including x-ray film,
in accordance with AWWA D100 Standard for Welded Steel Tanks for Water Storage to the Engineering
Division.

Upon completion of all construction work and tank coatings, and in conjunction with the disinfection
procedure, the tank shall be completely filled with water and allowed to sit for a period of 72 hours with
no leakage. Water level measurements shall be taken at the start of the leakage testing and every 24 hours
thereafter until complete.

The developer shall warranty the completed work against repairs, leaks or damage for a period of one
year from the acceptance of the work by the County. Eleven months after acceptance of the work by the
County, the developer shall have the interior and exterior of the tank inspected by an independent testing
agency and provide a written report to the County in accordance with AWWA D102 Coating Steel Water-
Storage Tanks. Damage, leaks, or other deficiencies noted during the inspection shall be corrected by the
developer.

The developer shall post a deposit or letter of credit on a form acceptable to the County in the amount of
$25,000 with the County before the County will issue a notice of completion for the water tank. The
County will hold this deposit or letter of credit until the developer completes the eleven month inspection
and corrective work. If the developer does not conduct the inspection at eleven months or does not
correct damage, leaks or other deficiencies noted during the inspection, the County may use the deposit or
letter of credit to complete this work.

4.8.8 Disinfection and Volatile Organic Compound Sampling and Testing

All tanks shall be disinfected and tested in accordance with AWWA C652 Standard for Disinfection of
Water-Storage Facilities and the applicable State Health standards. After disinfection, prior to acceptance
by the utility purveyor, and prior to placing the tank into service, water from the facility shall be tested for
coliform and volatile organic compounds by an independent testing agency. The test procedures and test
results shall comply with the requirements of the Nevada Division of Environmental Protection Bureau of
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Safe Drinking Water and other appropriate regulatory agencies. Written test results shall be submitted to
the County a minimum of two working days before placing the tank into service.

4.9 Treatment Facilities

Treatment facility design, capacity, and reliability shall comply with the requirements of NAC 445A.
The location and design of treatment facilities shall consider topography, soil conditions, and potential
hazards such as fire, earthquake, and flood. Treatment facility plans and specifications shall be submitted
to the Nevada Division of Environmental Protection Bureau of Safe Drinking Water for review and
approval. Following written approval of the treatment facility by the Nevada Division of Environmental
Protection Bureau of Safe Drinking Water, plans and specifications shall be submitted to the Engineering
Division for review and approval.

4.10 Controls and Alarms
Control systems, including telemetry shall be above surface grade in suitable lockable and vandal-proof

housings, or inside buildings. Telemetry shall be provided for all controls and alarms. All telemetry units
shall communicate status with the water purveyor’s central computer at a location designated by the water
purveyor. At a minimum, the following alarms and signals shall be provided:
Water Storage Tanks:

1. High Level Alarm
Redundant Float High Level Alarm
Low Level Alarm
Radio Failure Alarm

Power Failure Alarm

o ok~ wDd

Intruder Alarm (roof and manways)
7. Radio Telemetry Unit (RTU) Intruder Alarm
Water Supply Wells:
1. Well Pump Running
2. High Pressure Alarm
3. Primary Power Failure Alarm
4. Intruder Alarm (wellhead, hatches, building doors)
5. Radio Failure Alarm
6. Generator Start/Running
7. Generator Fail to Start
8. High and Low Chlorine Level Alarm
Booster Pump Facilities:
1. Pump Running
2. Generator Start/Running
3. Generator Fail to Start
4

Radio Failure Alarm
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5
6.
7.
8

Primary Power Failure Alarm

High Pressure Alarm

Intruder Alarm (building doors and hatches)

High and Low Chlorine Level Alarm

411 Springs

Springs shall not be allowed as a source of water for public water systems.

4.12 Record Drawings

Record drawings shall be submitted to the Engineering Division prior to acceptance of facilities or
improvements. Record drawings shall comply with the requirements of Section 7.2.14 Record Drawings.

4.13 Operations and Maintenance Manual

Four copies of an operations and maintenance manual shall be submitted to the Engineering Division
upon completion of construction and prior to acceptance of facilities or improvements, including
transmission and distribution mains, wells and water storage tanks. The operations and maintenance
manual shall comply with the requirements of NAC 445A.6667 and contain the following as a minimum:

1
2.
3.
4

Listing of emergency telephone numbers for utility purveyor

Priority calling list

List of abbreviations

General narrative of the facility

a.
b.

C.

Introduction
Objectives of the facility

Facility design criteria

Operating instructions

a.
b.

Facility description

Emergency operation (discussion of potential facility failures and procedures for

responding to emergency operations)

Operating records

Monitoring and treatment processes

Maintenance instructions

a.

o o T

=-h

General instructions

Maintenance records

Maintenance of motors and drives
Maintenance of pumps

Maintenance of treatment/process equipment
Maintenance of valves

Maintenance of instrumentation and meters
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9.

10.

Facility safety

a. General

b. Confined spaces

C. Electrical safety

d. Explosion hazards

e. Process facilities

f. Pump rooms

g. Collecting samples

h. Equipment set-up and performance tests

i. General safety considerations
Appendices as required
a. Permits

b. Figures and drawings

4.14  Facility Start-Up

The developer shall commission all systems including wells, pumps, tanks, and equipment to verify
performance, function, and correct operation by performing procedures to activate, startup, adjust, test,
and demonstrate the system in operating order in accordance with the approved plans and specifications
and inspection and test requirements of the utility purveyor. To insure that the work is ready for full-time
operation, the developer shall include procedures for the verification, balancing, calibration, witness
testing, documentation, and inspection by equipment manufacturers. The developer shall also provide
training of utility operators. Facility start-up and operator training shall be completed prior to acceptance
by the utility purveyor.

Start-up shall be conducted as follows:

1.

The Engineering Division and utility purveyor shall be notified in writing 45 days before
complete facility operation is to occur. The developer shall start-up and operate the
facility on a complete full time basis beginning on the indicated date. The developer
shall provide a mechanic, electrician, instrument engineer, representatives of
manufacturers of equipment, and other personnel to adjust, repair, and correct
deficiencies during start-up. The developer shall conduct all tests and inspections
required by the utility purveyor.

Following start-up, the utility purveyor will take over operation and maintenance duties.

The developer or their representative shall submit documentation of test reports and
calibration results to the Engineering Division during start-up.

Prior to start-up, the developer shall submit to the utility purveyor affidavits stating that
the equipment has been properly installed, tested, and adjusted. The affidavit shall
contain the following wording:

“The (Name of Equipment) has been properly installed, tested, adjusted,
lubricated, and calibrated, and is ready for full time operation. The installation
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has been inspected and been found to be in accordance with our (the
manufacturer’s) standards and requirements.”

5. The developer shall provide training to utility operators which shall include a
demonstration of the operation, maintenance, and safety procedures for all facilities.
Training shall not be conducted during start-up.
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Table 4.2. Water System Improvement Checklist.

1. Water System Model and Report
__ proposed water system
___impacts on existing facilities
__drawings and maps to illustrate the water system
_listing of all assumptions
__appendices with detailed results of analyses
__recommendations for type, size, location, and phasing of water system improvements
__any other data that may be required to present the results of the water system analyses

tabulation of water system pressures for all simulations and pressure contour maps for all
simulations

extended period and fire flow simulations for the proposed system and the ultimate system
at master plan build-out for the maximum allowable densities in the most critical areas of
the system

2. Water System Improvement Plans

final wet stamped construction drawings, specifications, design calculations, and cost estimates
for:

water mains (include plan and profile, stationing, topography, all existing features and work
to be performed, etc.)

_ wells
__ pumping facilities
___ treatment facilities
__ storage tanks
__ buildings
__appurtenant facilities
3. Water Rights
water rights of an acceptable quantity, form, and character including:
__recorded quitclaim deed
__conveyance of Title Report
___ Change Application as required
4. Permits, Easements and Agency Approvals
__recorded easements for all improvements as shown on the drawings
__final permits from all agencies
__ NDEP Bureau of Safe Drinking Water written approval
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Table 4.2. Water System Improvement Checklist (Continued).

5. Water Supply Wells
Hydrogeologic Evaluation which includes:
a detailed map showing well location

a summary of available hydrogeologic information including reports, logs of
nearby wells, water quality data, and any other relevant information

a description of the proposed plan for exploration, testing and well construction
a statement of anticipated water demand from the well

recommendations for well construction, drilling, test pumping, and water sampling
and analysis

__ Well Design Report which includes:
__daily drillers logs and inspectors daily reports
__lithologic logging and sampling logs
__ temperature, resistivity, specific conductance logs
_well cross section
___maximum day demand
__average day demand
__water quality sampling and testing
___casing material
_well screen
__gravel pack design
__drilling method
__ plumbness and alignment tests
__ test pumping program and results (yield and efficiency testing)
__ development
__ disinfection program

final wet stamped construction drawings, specifications, and design calculations for the
well and appurtenant facilities

6. Pumping Facilities
_well pump design criteria, construction drawings, and specifications including:
__casing diameter
__ depth of well
__ sanitary seal
_____static water level

pumping level
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Table 4.2. Water System Improvement Checklist (Continued).

___pump intake setting

__ required pump discharge

__ total dynamic head at required discharge
__maximum pump speed (revolutions per minute)
____minimum motor horsepower

___minimum efficiency

__plan and section drawings

__ piping drawings and details

projection of capital and operation and maintenance costs

__ booster pump design criteria, construction drawings, and specifications including:
__ type of pumps (end suction, split cased, can, etc.)
__required pump discharge
__ total dynamic head at required discharge
___maximum pump speed
____minimum motor horsepower
___minimum efficiency
__plan and section drawings
__ piping drawings and details
__ chlorination facility design, drawings, and specifications
__building design and drawing, and specifications
__stand-by generator design and specifications
__electrical diagrams, schematics, drawings, and specifications for all facilities

final wet stamped construction drawings, specifications, cost estimates, and design
calculations for all well pumps, booster pumps, chlorination facilities, buildings, and stand-
by generators

7. Water Storage Tanks
__ design report
___geotechnical investigation and foundation design
__water system model and sizing analysis
__fire flow requirements
__average day and peak day requirements

equalization requirements
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Table 4.2. Water System Improvement Checklist (Continued).

_____emergency storage
__ final wet stamped construction drawings, specifications, and design calculations
8.  Annual Operation and Maintenance Costs
__water distribution system
__wells and pump stations
__ storage tanks
__ telemetry and controls
9.  Operation and Maintenance Manual
__water distribution system
__wells and pump stations
__ storage tanks

telemetry and controls
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DIVISION 5
SEWER SYSTEMS

5.1  Sanitary Sewer Systems and Facilities

Improvement plans for sewage collection systems and facilities must be reviewed and approved by the
Engineering Division and the local entity which will accept and maintain the improvements.

5.1.1 Improvement Plan Requirements

5.1.1.1 Main Extensions
Improvement plans for sewer main extensions shall conform to the following requirements:

1. Plans shall be prepared on 22” x 34” or 24” x 36” sheets. A plan and profile shall be
provided for main extensions. Water, sewer, storm drain and paving design may be
combined on one set of plans.

2. Scale shall be minimum of 1”=50" horizontal and 1”=5" vertical or as approved by the
Engineering Division, and shall be drawn to a scale and include details as necessary to
clearly show all existing conditions and work to be performed.

3. Plans shall indicate phasing and shall include a street, utility, and sheet index map
showing the location of all water, reclaimed water or sewer mains, manholes, valves,
flush valve assemblies, air release valves, fire hydrants, and pumping facilities.

4. The cover sheet shall include the following:

a. Name, address and telephone number of the Owner/Developer and Design
Engineer

b. General Notes,(an alternate location may be on the detail sheets)

C. Vicinity Map

d. Legend

e. Benchmark with datum and basis of bearing

f. Sheet index

g. Assessor’s Parcel Number (A.P.N.), and address if associated with a permit
application for a building or structure

h. Approval block for signature and date for the County Engineer, and sewer
purveyor

i. A space in the lower right corner for the Community Development Department
permit application number, etc.

5. Sewer service lateral sizes and water service line, curb and corporation stop sizes for the
subdivision and parcel map development shall be shown by note on each plan/profile
sheet.

6. Plans shall indicate dimensions of rights-of-way and easements at least once on each

plan/profile sheet.

7. Plans shall show all existing utilities, curb and gutter, sidewalk, paving, traffic signing,
miscellaneous improvements and property lines. The plan shall clearly indicate, in plan
and profile, the distinction between existing conditions and proposed improvements.
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8.

10.
11.

12.

13.

Plans shall indicate relocation or removal of existing improvements in conflict with the
proposed improvements. Removal and replacement of curb and gutter, sidewalk, paving,
signage or utilities shall be shown.

Plans shall indicate dimensions from street centerline or control line to all existing and
proposed mains. All manholes and laterals shall be stationed and dimensioned from
street centerline or control line. Manholes shall be numbered (i.e., A-1 is manhole #1 on
line A).

Plans shall include all details in conformance with the Standard Details.

The design engineer shall submit plans to all public utilities for review for conflicts. The
design engineer shall address comments received from the public utilities and identified
conflicts prior to County approval of the plans. Plan revisions due to public utility
comments shall be submitted to the Engineering Division for review and approval.

The design engineer shall submit plans to the Nevada Division of Environmental
Protection prior to, or concurrently with submittal to the Engineering Division. County
permits will not be issued until the Nevada Division of Environmental Protection issues
written approval of the improvement plans.

All plans shall be prepared, signed, and wet stamped by a professional engineer licensed
in the State of Nevada.

5.1.1.2 Site Plans for Service Laterals
Site plans shall be prepared and submitted to the County for improvements which include a new sewer

service lateral.

1.

Site plans shall conform to the following:

General requirements:

a. Name, address and telephone number of the Owner/Developer and Design
Engineer

b. General Notes

C. Vicinity Map

d. North arrow and scale

e. Address and A.P.N.

f. 24” x 36” maximum sheet size

Plans shall indicate dimensions of rights-of-way and easements.

Plans shall show dimensions from street centerline or control line all existing and
proposed utilities, curb and gutter, sidewalk, paving, traffic signing and miscellaneous
improvements and relocation or removal and replacement of existing improvements. The
plans shall clearly indicate the distinction between existing conditions and proposed
improvements.

Plans shall indicate invert elevation, size and location, by dimension from street
centerline or control line, of the proposed service lateral(s).

Plans shall include those details from the Standard Details as necessary for construction,
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5.1.2 Sewer Study and Main Analysis

Sewer mains shall be analyzed and designed to provide capacity for the ultimate tributary population
based on existing land uses and densities plus the full master plan build-out. For County facilities, the
calculations and report shall be submitted to the Engineering Division a minimum of 30 days in advance
of submittal of improvement plans, and shall be approved by the County prior to preparation of
improvement plans. Some projects, such as commercial building permits, may be exempt from the sewer
study and main analysis requirements; contact the Engineering Division for a determination.

The sewer study and main analysis shall include a narrative report submitted to the Engineering Division
with maps and calculations addressing the following:

1 Area of Project

2 Tributary areas outside project
3. Adjacent areas
4

Contours extending three hundred feet minimum beyond the project or as needed to
evaluate localized tributary areas or as required by the Engineering Division

5. Main layout, pipe size and slope, material type, external loads, pipe deflections
Predicted design average flows and design peak hourly flows at major junction points
including flow coming from outside the project area

7. Direction of flow

8. Zoning used to predict flows

9. Special areas such as hospitals, schools, large office or industrial buildings, etc.

10. Non-domestic waste being introduced into the system such as industrial process wastes,
cooling water, etc., and the types of pretreatment devices to be provided

11. Boundaries of areas within the project which are tributary to points of major flow

12. Floodplains

13. Scale

14. Predicted design average flow and design peak hourly flows from each area
15. Peaking factors

16. Cumulative design average flow and design peak hourly flow at major junction points

17. Pipe capacities and depths of flow for design average flow and design peak flow

18. Design calculations (hydraulics, trench design, design velocities, calculated velocities,
etc.)

19. Depth to groundwater

The sewer study and main analysis shall clearly discuss the proposed sewer system, impacts on existing
facilities, drawings and maps to illustrate the proposed system, listing of all assumptions, appendices with
detailed results of analyses, recommendations for type, size, location, and phasing of sewer system
improvements, and other data that may be required to present the results of the sewer system analyses.
The existing sewer system capability shall be determined through engineering analyses, and proposed
improvements shall be evaluated and justified through technical means by the design engineer.
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5.1.3 Design Requirements

5.1.3.1 General Criteria

The design criteria in this manual, the ASCE Manual of Engineering Practice No. 60 “Gravity Sanitary
Sewer Design and Construction,” and the “Recommended Standards for Wastewater Facilities,” shall
govern the design of sewage collection systems. The intent of these criteria is to provide safe, adequate,
and dependable sewage service without excessive maintenance costs.

The average flow from residential units shall be based on an average daily residential rate of 250 gallons
[1 equivalent dwelling unit (EDU) = 250 gallons per day]. The number of EDU’s may be used to
determine the flow from commercial and industrial areas. The number of EDU’s for commercial and
industrial areas shall be calculated in accordance Minden-Gardnerville Sanitation District (MGSD)
ordinances for projects within the MGSD service area, or in accordance with the Douglas County
Development Code, Appendix D for all other areas. If EDU counts are not available, peak daily flows for
commercial and industrial property shall be as approved by the sewer purveyor and Engineering Division.
Peaking factors shall be in accordance with the “Recommended Standards for Wastewater Facilities,” and
as approved by the Engineering Division.

The depth of flow in the sanitary sewer pipes through 15 inches in diameter shall not exceed 0.5D where
D is the nominal diameter of the pipe. The depth of flow in a sanitary sewer greater than 15 inches in
diameter shall not exceed 0.75D where D is the nominal diameter of the pipe. Sewage collection systems
for a given area shall be sized to carry the design peak hourly flow from the entire tributary area at build-
out even if the tributary area is not within the project boundaries.

Gravity sewer mains shall be considered at capacity when the design peak hourly flow for sanitary sewer
pipes through 15 inches in diameter is at 0.5 D, where D is the nominal diameter of the pipe, and 0.75D
for sanitary sewer pipes greater than 15 inches in diameter. Depth of flow in gravity sewer mains shall
not exceed 0.75 D.

5.1.3.2 Depth of Pipeline Installation
All collection systems shall be designed at a depth to comply with the following requirements:

1. Lateral and side sewer installations shall have a minimum of 3 feet of cover at ditch
flowlines and at the curb and/or property line, and a minimum slope of 1/4 inch per foot
to the back 1/3 of each parcel. The invert elevation at the property line shall be shown on

the plans.
2. Avoid conflict with existing and proposed utilities.
3. Pass under water lines with a minimum vertical clearance of eighteen (18) inches in the

event that the two utilities should cross.

4. Gravity sewer mains and laterals shall be designed at an elevation lower than all water
facilities, water mains, fire hydrant laterals and water services and shall have adequate
horizontal and vertical separation from all utilities.

5. Buoyancy of sewers shall be considered, and flotation of the pipe shall be prevented with
appropriate design and construction where high groundwater conditions are anticipated.

5.1.3.3 Pipe Size and Material

Collector sewers, mains, interceptors, and laterals shall be sized using accepted hydraulic analysis
techniques for design peak hourly flows.
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Sewer mains shall be solid wall polyvinyl chloride (PVC) plastic pipe, SDR 35, in accordance with
ASTM D3034. Class 150 PVC pipe in accordance with AWWA C900 Standard for Polyvinyl Chloride
(PVC) Pressure Pipe may be used for force mains. If Class 150 PVC pipe is used, it shall be purple in
color. No change in pipe material will be allowed between manholes. Truss pipe is not permitted.

Pipe shall be designed for the internal and external loads that will be applied. The Marston’s formula, as
outlined in ASCE Manual of Engineering Practice No. 60 “Gravity Sanitary Sewer Design and
Construction,” shall be used to determine the load placed on the pipe by the backfill. For flexible
conduits the maximum load allowable shall be determined by pipe deflections computed by the lowa
Deflection Formula (Or Spangler’s Formula). Flexible conduits shall be designed to not exceed a
maximum deflection of five (5) percent of the nominal pipe diameter under the installation conditions.
The five (5) percent deflection shall not be exceeded at thirty (30) days after completion of backfill.
Seismic design shall be incorporated in all areas where sewer lines cross a fault.

5.1.3.4 Utility Clearances

Sanitary sewers shall be located to minimize potential contamination and disturbance of water supply.
Additional requirements may be imposed by the local utility companies, and the Nevada Division of
Environmental Protection Bureau of Safe Drinking Water. See NAC 445A “Water Controls.”

If AWWA pipe is used for the sewer line, it shall be purple in color. All non-potable PVVC mains shall be
purple in color. The water and sewer pipeline joints shall be spaced an equal distance from the crossing
point. No joints shall be located within 10 feet of the crossing point. Sewer pipe materials shall not
change between manholes.

Concrete or cement slurry encasement of the sewer main or water main will not be allowed.

5.1.3.5 Pipe Slope

Pipe slope shall not be less than the slope at which the flow velocity is at least 2 feet per second when
flowing half full using a Manning “n” of 0.013. In no case shall slopes be less than those shown in
Table 5.2. Sewer pipe slopes which permit sewage velocities in excess of 10 feet per second are not
allowed. Sewers shall have a uniform slope between manholes.

Dead end sewers shall end in a manhole. Dry sewers which will be extended at a future date and installed
without a manhole shall be surveyed for line and grade by a Nevada licensed professional engineer or
land surveyor prior to backfill. Refer to Section 5.1.10 Manholes for requirements for installation of a
stub for dry sewers. The design engineer shall place a note in a prominent location on each plan/profile
sheet indicating the as-built requirement.

Oversized sewers will not be approved by the Engineering Division to justify using flatter slopes. If the
proposed slope is less than the minimum slope of the smallest pipe which can accommodate the design
peak hourly flow at a depth of 0.75D, the actual depths and velocities at design average flow, design
maximum day flow, and design peak hourly flow for each design section of the sewer shall be calculated
by the design engineer and be included with the sewer report and main analysis.

Sewer Systems Part Il Page 5-5



Douglas County
Design Criteria and Improvement Standards June 07, 2007

Table 5.1 Minimum Slopes for Sewer Pipe.

Number of Equivalent Dwelling
Pipe Diameter Units Served Minimum Slope
47 Residential Sewer Laterals 2.00%
g»t3 10 or less 1.00%
g» 23 11-20 0.60%
8”2 Above 20 0.40%
10” 0.30%
12” 0.22%
15” 0.15%
18” and up 2 fps @ Y2 full

Deviations from this table shall be applied for as a variance and special provisions may be required by the County
and/or the sewer utility.

Notes:
1. When 10 or less EDU’s are served, such as a blind cul-de-sac or other location where no extension of the sewer is
possible, the Engineering Division may allow a 6-inch pipe with a minimum slope of 1.00%.

2. When 8 inch pipe cannot be laid at the required minimum slope, an engineered system may be allowed where
calculations demonstrate the ability of the system to meet a flow velocity of at least 1.5 fps. Engineered systems will
be allowed only with prior written approval from the Engineering Division taking into consideration the calculations
submitted and signed by a Nevada licensed professional engineer and the alternatives presented including, but not
limited to, the availability to increase the slope of the pipe, the length of the sewer line, the location of the sewer line,
the feasibility and accessibility for maintenance and cleaning of the sewer line and other criteria which would be of
impact on the County or sewer utility once the sewer line has been constructed and accepted.

3. Minimum pipe slope for dead end sewers, whether temporary or permanent, shall be five tenths (0.5%) of a percent if it
can be shown by calculations that the velocity in the pipe is 2 feet per second or greater.

5.1.4 Steep Slope Protection

Sewers on 20 percent slopes or greater shall be anchored securely with concrete, or equal, anchors spaced
as follows:

1. Not over 36 feet center to center on grades 20 percent and up to 35 percent;
2. Not over 24 feet center to center on grades 35 percent and up to 50 percent; and
3. Not over 16 feet center to center on grades 50 percent and over.

5.1.5 Pipeline Bedding

Graded bedding shall comply with the requirements of Table 5.2 or Table 5.3 for dry trenches (no free
standing water), and Table 5.3 for wet trenches (free standing water).

Dry trenches shall have a minimum of four inches of bedding material, and wet trenches shall have a
minimum of six inches of bedding material under the pipe. Bedding material shall be brought up in four-
inch lifts to the center of the pipe. In wet trenches, cutoff walls shall be constructed to prevent the piping
of water in the bedding material, and the native soil conditions shall be evaluated to determine if a filter
fabric wrap of the bedding material is needed to prevent migration of native soils into the bedding
material. The design of the cutoff walls shall be submitted to the Engineering Division with the
improvement plans.
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Each lift shall be compacted by an approved method. Bedding material shall be used for collector sewers,
mains, interceptor sewers, and laterals. Typical trench sections shall be as shown in the Standards

Details.

Table 5.2. Bedding Material for Dry Trenches Only.

U.S. Standard Sieve Size

Percent by Weight Passing

1/2” 100%

No. 4 90-100%
No. 16 30-75%
No. 200 0-10%

Table 5.3. Bedding Material for Wet or Dry Trenches.

U.S. Standard Sieve Size

Percent by Weight Passing

1-1/2” 100%
1” 50-90%
3/4” 30-70%
3/8” 10-40%
No. 4 5-25%
No. 200 0-10%

The Engineering Division may consider modifications from the specified bedding gradations if requested
prior to construction to allow review by the Engineering Division. The review of proposed modifications
to the bedding gradations will take into account the proposed bedding gradation and the conditions and
gradation of the surrounding natural soils. Modifications, if approved by the County, will not relieve the
developer or contractor from the responsibility of providing and guaranteeing a proper installation.

5.1.6 Length of Open Trench in Street Areas

No trench shall be left open or uncovered overnight in a developed area. In undeveloped areas, no trench
shall be opened more than three hundred (300) linear feet in advance of where backfilling and surfacing
have been completed. Surfacing shall mean crushed stone trench topping and may mean temporary or
permanent asphalt concrete resurfacing, if required. All surfacing requirements shall conform to
applicable County requirements. If the work is delayed on the whole, or part of the project, and
excavations are left open for more than three (3) consecutive days, then the contractor shall backfill the
excavations and temporarily repave over the excavation area, at the contractor’s own expense, and the
contractor shall not again open the trench until the contractor is ready to proceed with the work. If the
contractor neglects or fails to completely refill excavations and temporarily repave over the excavation
within twenty-four (24) hours after notice to do so, then the County shall be authorized to temporarily
surface the excavations and the costs shall be charged to the contractor. The contractor shall at all times
provide for public access by permitting traffic to pass through the construction area. All driveways are to
remain passable between the hours of 4:00 p.m. and 8:00 a.m. throughout construction.

5.1.7 Dewatering

Dewatering, sufficient to maintain the groundwater level at or below the surface of the trench bottom or
base of the bedding course, shall be accomplished prior to pipe laying and jointing of sewer pipe. The
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dewatering operation shall be carried out so that it does not destroy or weaken the strength of the soil
under or alongside the trench. The normal water table shall be restored to its natural level in such a
manner as to not disturb the pipe and its foundation.

Water pumped from excavations shall be disposed of by the contractor in such a manner as will not cause
injury to public or private property or constitute a nuisance or menace to the public. At all times, the
manner employed to discharge and to dispose of water pumped from an excavation shall be subject to the
approval of the County and the appropriate permitting agency (i.e. Nevada Division of Environmental
Protection - Bureau of Water Pollution Control, U.S. Army Corps of Engineers, Nevada State Lands,
Division of Water Resources). All surface waters shall be prevented from entering open ditches or
excavations by proper grading of the ground surface in the vicinity of the excavation.

5.1.8 Pipeline Installation

All pipe shall be laid true to line and grade as shown on the approved plans. The underground
installation of all PVC gravity sewer pipe shall be in accordance with ASTM Specification D2321, and
the “Standard Specifications for Public Works Construction.”

5.1.9 Location and Alignment

All sanitary sewers shall be placed within right-of-way dedicated for public streets unless the use of
easements is approved by the Engineering Division. Horizontal and vertical clearances shall comply with
the requirements of Section 5.1.3.4 Utility Clearances. The location of sewer lines in public rights of way
shall conform to the Standard Details.

When sanitary sewers are to be installed in existing streets, factors such as curbs, gutters, drainage
ditches, sidewalks, traffic conditions, pavement conditions, future street improvement plans, and existing
utilities shall be considered by the design engineer when selecting the sewer location and alignment.

The minimum width of easements shall be twenty (20) feet. Other factors such as side slopes and
structures within the easement may require additional width. If a main is installed within an easement,
temporary maintenance access with a minimum width of 12 feet may be required in accordance with
Section 2.12.15 Improved Maintenance Access. Permanent maintenance access in accordance with the
requirements of Section 2.12.15 Improved Maintenance Access may be required by the County or utility
purveyor.

Horizontal alignment shall be straight lines between manholes. Sanitary sewers shall not be curved.

5.1.10 Manholes

Manholes shall be placed at the intersections of all sanitary sewer lines, at the terminal end of all collector
lines, and at all angle points and grade changes. No clean outs will be permitted on public sewer mains,
interceptor sewers, or collector sewers. The maximum spacing of manholes shall be as shown in

Table 5.4; manhole spacing shall be less than shown in Table 5.4 when required by the utility.

Manholes shall conform to the Standard Details. The slope of the adjacent pipeline shall be continued
through the manhole. When two pipes with different diameters intersect, the crown elevations of the two
pipes shall match where they enter the manhole. Twelve-inch long to eighteen-inch long stubs shall be
installed and capped at manholes for sewer mains which may be extended in the future.
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Table 5.4. Maximum Distance Between Manholes

Diameter of Pipe (inches) Maximum Distance Between Manholes (feet)
61to 12 400
15to0 24 500
Greater than 24 600

A drop structure shall be used at manholes where the invert of the incoming pipe exceeds by two feet (2°)
the elevation of the outgoing pipe. The drop line shall be constructed outside of the manhole and attached
monolithically to the manhole. A clean out shall be provided in the manhole. The drop connection shall
enter the manhole at an elevation 0.10 foot higher than the invert of the outgoing pipe.

5.1.11 Laterals

Laterals shall conform to the Standard Details. As a minimum, the lateral shall extend from the sewer
main or collector to the edge of public right-of-way or public utility easement, whichever distance is
greater, and at least five feet (5’) beyond the edge of pavement. Laterals shall have a minimum slope of
2% as required by Uniform Plumbing Code, unless an exception as allowed in the Uniform Plumbing
Code is approved by the Engineering Division.

The standard detached single family residential lateral size shall be four (4) inches. Schools, commercial
establishments and other developments expected to contribute sewage flows greater than an equivalent
residential unit shall be served by a sewer lateral sized using accepted hydraulic analysis techniques for
the design peak hourly flows. Plan and profiles of laterals shall be submitted for developments of this
nature. In addition, the service sewer shall be sized according to requirements of the Uniform Plumbing
Code and determinations by the Engineering Division. A manhole shall be installed at the main for all
laterals eight inches (8”) and larger. Sewer service laterals shall not be connected to existing manholes.
Sewer service laterals may be connected to a parallel sewer main which is connected to an existing
interceptor manhole.

If the service has less than three (3) feet of cover measured from the gutter flow line, or bottom of
drainage ditch, cast iron or ductile iron shall be used. In all other cases, the service lateral pipe shall be
SDR 35 PVC or approved equal.

When sanitary sewers are constructed as part of subdivision improvements, a lateral shall be constructed
to each lot. Each parcel shall be served by a separate sewer service lateral. The sewer lateral shall be
installed on the low side of the lot. If the property is located such that service is available from both a line
located in an easement and a line located in a right-of-way, the lateral shall be placed in the right-of-way.
No service laterals shall be located such that future on-site construction will result in the line being in
such proximity to a water well, water main or service that applicable health standards will be violated.

Clean outs shall be provided at the property line, and in locations and at a spacing as required by the
Uniform Plumbing Code. In addition to a clean out, a sewer lateral observation tee shall be installed at
the property line for all commercial or industrial services. Clean outs within the right-of-way, or which
otherwise may be subjected to traffic shall include a box and cover rated for HS-20 traffic loading.
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5.1.12 Stream and Ditch Crossings

Crossing details of pipe, piers, anchorage, transition coupling, etc., shall be shown on a large scale detail
sheet. For main or lateral sizes eighteen (18) inches and smaller, ductile iron pipe shall be used under the
full stream or ditch width, and ten (10) feet on each side; HDPE pipe of a class approved by the
Engineering Division may be used for force mains. For main or lateral sizes larger than eighteen (18)
inches, the pipe used shall be approved by the Engineering Division.

All stream and ditch crossings shall have minimum clearance of five (5) feet between the stream bottom
and top of pipe. A firm base shall be provided for the pipe bedding. The plans shall specify that all soft
or organic material within the stream banks shall be replaced with select imported backfill. If the pipe
must cross above the stream or ditch, reinforced concrete piers of adequate depth shall be located as
necessary for adequate support of the pipe. The pipe shall be held in cylindrical cradles, formed in the
tops of the pier and held down by stainless steel straps, with stainless steel anchor bolts of adequate size.
Cushion material shall be placed between the pipe, clamps, and support. Special consideration shall be
given to protecting the pipe during stream flooding and scour. A scour analysis shall be provided when
required by the Engineering Division.

Stream and ditch crossings and construction methods shall comply with the appropriate regulations and
be approved by the appropriate agency (Nevada Division of Environmental Protection, Nevada
Department of Fish and Game, Nevada State Lands, and the Corps of Engineers).

5.1.13 Boring Or Jacking

All pipe, except RCP, which is bored or jacked shall be placed in a welded steel conductor pipe of
sufficient diameter to allow adjustment of the carrier pipe to grade. The inside diameter of the conductor
pipe shall not be less than six inches (6”) greater than the outside diameter of the carrier pipe. Spacers
around the full circumference of the pipe shall be strapped to the carrier pipe with stainless steel straps.
The method used for installing the carrier pipe in the conductor pipe shall be approved by the Engineering
Division.

Welded steel conductor pipe shall have a minimum wall thickness of 1/4-inch for sizes up to and
including 24 inches in diameter, and 5/16-inch for sizes 27 to 35 inches in diameter.

County or State of Nevada encroachment, site improvement, or right-of-way occupancy permits shall be
obtained for all boring or jacking work within or under the agency’s respective rights-of-way.

5.1.14 Testing

The Engineer of Record shall be responsible for ensuring that all required tests are performed and
submitted to the County. The Engineer of Record shall notify, in writing, the Engineering Division a
minimum of two working days prior to all tests on sewer lines.

The contractor shall furnish all necessary labor, materials and equipment and shall perform specified tests
for each and every length of sewer and each item of appurtenant construction as outlined below, and in
accordance with the “Standard Specifications for Public Works Construction.” When other underground
utilities are to be installed as a part of the construction or as a part of a larger project or subdivision
related to the sewer installation, testing shall be conducted after all other utilities have been installed, and
all compaction has been completed, in the area of the new sewer main and laterals. This does not
preclude the contractor from also conducting testing at earlier times to insure to itself that the mains were
acceptably installed prior to other utility work in the area. All tests shall be performed under the direct
observation of the Engineer of Record. All remedial work required to correct construction deficiencies
discovered as a result of tests or inspections shall be accomplished by the contractor in a manner
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approved by the Engineering Division and at the sole expense of the contractor. Portions of the original
construction which require remedial work shall be completely retested and/or re-inspected following the
attempted correction or repair by the contractor.

Prior to final acceptance by the County, all sewer mains and appurtenances shall be subjected to a test or
tests to determine their degree of air tightness and a test or tests to ascertain the correctness of their
horizontal and vertical alignment. Before a test is performed, the pipe installation shall be cleaned.

The contractor shall furnish an inflatable spherical rubber ball of a size that will inflate to fit snugly into
the pipe to be tested. The ball shall be placed in the uppermost manhole on the pipe to be cleaned, and
water shall be introduced behind it. The ball shall pass through the pipe with only the force of the water
impelling it. All debris flushed out ahead of the ball shall be removed at the first manhole where its
presence is noted. In the event cemented or wedged debris or a damaged pipe shall stop the ball, the
contractor shall remove the obstruction and/or make necessary repairs. Debris shall not be washed into
existing sewer mains, but shall be pumped or vacuumed and disposed of at an approved location.

5.1.14.1 Sewer Main Television Inspection

All sewer mains shall have a color television inspection prior to acceptance by the County and prior to
paving, if applicable. All sewer mains and manholes shall be clear of debris prior to televising. Debris
shall not be washed into existing sewer mains, but shall be pumped or vacuumed and disposed of at an
approved location. The contractor or developer shall furnish the County with a color VHS recording of
the television inspection and a listing of the distance from the nearest downstream sanitary sewer manhole
to each wye or tee. Eleven months after acceptance by the County, and prior to expiration of the warranty
period, all sewer mains shall be re-televised, and the contractor or developer shall furnish the County with
a color VHS recording of the television re-inspection.

5.1.14.2 Deflection Test

The contractor shall conduct a deflection test on all sewer lines except laterals prior to paving. Perform
deflection testing in accordance with the “Standard Specifications for Public Works Construction.”

5.2  Wastewater Pump Stations and Force Mains

5.2.1 General

Pump stations are not permitted where a gravity connection can be made to an existing gravity sewer
main. Temporary pump stations may be considered on a case-by-case basis by the Engineering Division
only after all pertinent information has been submitted to the County. The design of pump stations shall
be in accordance with these requirements. Pump stations shall not have areas requiring routine or
preventative maintenance, or normal operations, designated as a confined space. Pump station design
shall comply with the requirements of this manual and the “Recommended Standards for Wastewater
Facilities.”

Suitable land area for the pump station installation, operation, and maintenance, including access, shall be
provided and dedicated to the County. All pump stations shall be fenced with a minimum six (6) foot
high fence with a three-foot man-gate and a double 8-foot (16-foot total) swinging gate which complies
with the Douglas County Development Code.

The site access, size and layout shall provide adequate room for maintenance of the facility, including
removal of pumps. The wet well shall be located so that it is directly accessible to a 35-foot Vactor type
truck with the nose of the vehicle over the wet well.
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Adequate overhead clearance shall be provided over the entire wastewater pump station site so that
maintenance equipment does not interfere with overhead utilities or structures. In general, pump stations
shall not be sited where existing overhead interferences exist.

The pump station site shall be designed for the appropriate loadings, but shall not have a structural section
less than four inches of asphalt concrete and six inches of aggregate base course. Access to pump stations
shall be provided by temporary maintenance access in accordance with the requirements of Section
2.12.15 Improved Maintenance Access. Permanent maintenance access in accordance with the
requirements of Section 2.12.15 Improved Maintenance Access may be required by the County or utility
purveyor.

Exterior lights shall be provided to adequately light the equipment area. The lights shall be shielded to
prevent spillage onto the neighboring properties. Exterior pump station lighting shall be fitted with
day/night sensors for automatic on-off operation and shall also be fitted with manual on-off switches.

5.2.2 Design Report

An engineering report shall be submitted to the County for all pump stations a minimum of 30 days in
advance of submittal of improvement plans, and shall be approved by the County prior to preparation of
improvement plans. The engineering report shall address the following:

1. Description of the area to be served by the pump station

2. A sewer study and main analysis in accordance with Section 5.1.2 Sewer Study and Main
Analysis for the area tributary to the pump station

3. A discussion of alternatives to a pump station

4, Operation and maintenance requirements shall be identified and discussed

5. Cost estimates for the pump station and appurtenance facilities, including operation and

maintenance costs.

6. Transient flow and water hammer conditions and recommendations to mitigate transient
flow and water hammer conditions.

The engineering report shall clearly discuss the proposed sewer pump station, impacts on existing
facilities, drawings and maps to illustrate the proposed system, listing of all assumptions, appendices with
detailed results of analyses, recommendations for the type, size, and location of the improvements, and
other data that may be required to present the results of the pump station analyses.

5.2.3 Improvement Plans

Improvement plans for pump stations shall comply with the requirements of Section 5.1.1 Improvement
Plan Requirements. In addition, the improvement plans shall include construction specifications, and all
drawings for the pump station including electrical, mechanical, civil and structural. Plans shall clearly
show the elevation of high water at the site, and the maximum elevation of wastewater in the collection
system if pumping ceased due to power failure. The maximum hydraulic gradient in downstream gravity
sewers shall be shown when all pumps are in operation. Odor control shall be incorporated into the
design and shown on the improvement plans.

A design review of pump station buildings and a building permit are required. The building site shall be
landscaped and provided with an irrigation system with automatic controls. The irrigation system shall

have backflow prevention and shall have automatic drains to prevent freezing, and shall comply with the
requirements of Section 7.2.11.3 Permanent Erosion Control Standards. Access to the building site shall
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be provided by temporary maintenance access in accordance with the requirements of Section 2.12.15
Improved Maintenance Access. Permanent maintenance access in accordance with the requirements of
Section 2.12.15 Improved Maintenance Access may be required by the County or utility purveyor.

5.2.4 Flows

The pumping system including the discharge piping and mains shall be designed to pump a minimum of
three times the average daily flow with the largest pump out of service. Multiple pumps or sequencing of
pumps shall be considered when one pump cannot operate at the minimum required efficiency over the
range of expected flow conditions.

5.2.5 Pump Station Requirements

Wastewater pump stations shall be the submersible pump type. The presence of hydrogen sulfide and
other corrosive gases, greases, oils, and other components present in sewage shall be considered in the
selection of materials and equipment. Wet wells shall be considered a hazardous environment, classified
as National Electric Code Class I, Division | for explosive gases.

The design of pump stations shall meet all federal, state and local requirements. Individual equipment
lockouts shall be provided for all motorized equipment.

Submersible pump stations shall be designed so that pumps can be removed and replaced without
dewatering the wet well or disconnecting piping in the wet well. All submersible lift stations shall be
provided with dedicated permanently mounted motorized cranes that are capable of removing the pumps.
All check valves and isolation valves shall be located in a separate valve pit. Submersible pumps shall be
explosion proof.

All electrical controls and the motor control center shall be located outside the wet well, be readily
accessible, and be protected by a conduit seal or other appropriate measures which comply with the
National Electric Code, to prevent the atmosphere of the wet well from gaining access to the control
center. The seal shall be located so that the motor may be removed and electrically disconnected without
disturbing the seal. Refer to the “Recommended Standards for Wastewater Facilities,” for additional
requirements for submersible pump stations.

5.2.5.1 Wet Well

Pump station wet wells shall be constructed of precast reinforced concrete and shall be circular. Wet
wells that are installed within the groundwater table shall be adequately designed to prevent flotation.
Wet well size and depth shall be as required to accommaodate the influent sewer, provide for adequate
pump suction pipe or pump submergence as recommended by the pump manufacturer and to provide
adequate volume to prevent the excessive cycling of pumps. Partitioning the wet well is one option
available to accommodate future growth requirements. Partition designs are subject to the approval of the
sewer utility.

Wet wells shall have sloping sides to form a hopper at the bottom of the wet well in all areas outside of
the dedicated sump. Slopes shall be approximately 1 horizontal to 1 vertical. Square corners should be
avoided. The flat portion of the wet well floor shall be minimized and no greater than necessary for
proper installation and function of the pump inlet.

5.2.5.2 Interior Linings and Waterproofing

Wet well interior walls and ceilings shall be lined with a material that is suitable for immersed wastewater
service. The lining shall be completely resistant to hydrogen sulfide and sulfuric acid. The liner shall be
easily cleanable and sufficiently durable so that it can be washed with a high pressure water hose. The
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liner shall be light in color. Materials used for interior liners shall be subject to the approval of the sewer
utility. Wet wells shall also have a waterproofing system installed on the exterior of the wet well.

5.2.5.3 Wet Well Access

Wet well access shall be through a top slab opening with aluminum hatch cover and frame. The top slab
access hatch shall be a minimum of 36 by 36 inches in size and as large as necessary to allow removal of
equipment from the wet well. All access hatches shall be torsion assisted and all components shall be
non-corrosive. An aluminum safety grate system that complies with OSHA regulations shall be provided
under the access hatch.

5.2.6 Pump Station Piping

Piping shall be fusion-bonded epoxy-lined and coated steel piping with flanged joints or concrete lined
ductile iron with flanged joints as required by the utility. All fasteners used for joining pipes shall be
stainless steel. Pump isolation valves shall be eccentric or full port plug valves. Isolation valves shall
permit the removal or maintenance of pumps and check valves without affecting the operation of
remaining pumps. Swing check valves shall have a purging lever and shall be provided on each pump
discharge. The individual pump discharge shall connect into the main header horizontally to prevent grit
buildup in the check valve.

Wastewater pump stations that are designed to pump 100 gpm or more shall have additional pipe, valves,
fittings and couplings as necessary to permit bypassing of the lift station including the wet well and
pumps. The provisions shall include a separate manhole proceeding the wet well that can be used as a
sump for a temporary pump, a valve on the gravity line inlet to the wet well to shut off flow to the wet
well, and bypass piping including an isolation valve, check valve, and quick connect cam-lok fitting
enabling the temporary pump to pump directly into the existing force main.

Sewage air relief valves shall be provided at high points in the discharge line. Air relief valve vaults shall
have a floor drain with trap and return line to the wet well.

Pressure gauges shall be provided on discharge piping. Pressure gauges shall be liquid filled direct
reading 4 % inch dial with a %-inch connection. All gauges shall include an oil isolation diaphragm for
isolation of the gauge from the wastewater . Gauge connection ports shall be included on all pump
discharge mains and suction lines. The connection port shall include a coated service saddle or a welded
thread-o-let for tapping of the main, Type 316 stainless steel nipples, a stainless steel spring return ball
valve to the closed position, and a ¥2-inch Swagelok “QF” series female NPT stem with protector cap.

52.7 Pumps

At least two pumps shall be provided for all pump stations. A minimum of three pumps shall be provided
for stations with an average daily flow of more than 1 million gallons per day (MGD). All pumps shall
have the same capacity. Pumping capacity shall be such that the station can handle peak hourly sewage
flows with one pump out of service. Pumping capacity shall also accommodate low flows as well as the
design peak hourly flow from build-out conditions. The pumps shall be placed so that they will operate
under a positive suction head during normal operation. A check valve and shutoff valve shall be located
on the discharge line of the pump.

Submersible pumps shall be manufactured by Flygt or ABS, no substitutions, with 3/16 inch stainless
steel double rail system, and energy efficient motors. Pumps shall be of the non-clog centrifugal type and
shall have pump suction and discharge openings at least four-inches (4”) in diameter, be designed to
handle sewage, and shall not operate in excess of 1750 revolutions per minute (RPM). Pumps shall be
capable of passing spheres of at least 3 inches in diameter. Pumps shall be equipped with mechanical
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seals, inspection and clean out ports on the suction piping immediately prior to the front head of the pump
and on the discharge portion of the volute, and a bleed valve assembly to the highest portion of the volute
or seal housing. One extra set of all mechanical seals shall be provided to the Engineering Division upon
completion of the project and prior to acceptance by the County. Pneumatic ejectors will not be
permitted. Suction line velocities shall not exceed 5 fps and discharge piping velocities shall not exceed 8
fps.

5.2.8 Overflow Prevention

Provide emergency pumping capability in accordance with “Recommended Standards for Wastewater
Facilities” unless system overflow prevention is provided by adequate storage capacity. If adequate
storage capacity is not provided, provide a dedicated in-place stand-by generator. Refer to Section 5.2.8.1
Stand-by Generator for stand-by generator requirements. If adequate storage capacity is provided,
provide a transfer switch and cam-lok connectors for a plug in portable generator. Cam-lok connectors
shall be Crouse Hinds E1016 Series receptacles and plugs.

5.2.9 Stand-by Generator

A stand-by engine generator shall be provided with automatic starting and load transfer equipment to
operate the entire pump station load during power failure, unless automatic overflow into a gravity sewer
line can be provided at an elevation that insures no back-ups in the collection which would cause surface
overflows or backing-up into connected buildings. Consideration shall be given to control of odors and
noise. The generator shall be fueled by diesel or by natural gas as approved by the County and utility
purveyor. The storage tank shall have capacity to provide a 24-hour continuous run time. Generators for
County facilities shall be manufactured by Cummins Power Generation. Generators shall be provided
with the following:

1. Weather-protective (NEMA Type 4), sound proofed (QuietSite Level 2 enclosure with
silencer), vandal-proof and lockable housing with access to all engine and generator
components

2. Above ground vandal-proof double walled storage tank, and concrete pad for secondary
containment

3. Engine block heater and thermostat to allow for instantaneous start-up at —30 degrees
Fahrenheit

4. Shutdown safeguards, gauges and indicator lamps for over temperature, low oil pressure,
overspeed and overcrank

5. Automatic battery charger installed on the hot side of the transfer switch enabling the batter
to maintain its charge when idle

6. Walkway platform and safety guards for generators larger than 75 kilowatt to provide
maintenance access to engine compartment

7. Power command digital display generator set control for generator set monitoring, metering,
and control system which includes Level 2 Control, front panel security key, digital display,
network communications module, load monitoring module and relay module

8. Cumins Power Generation OTPC Power Command Automatic Transfer Switch to monitor
the primary source, signal generator set startup, automatically transfer power, and return the
load to primary power source once the power utility returns and is stabilized

The generator site shall be fenced with a minimum six (6) foot high fence which complies with the
Douglas County Development Code. Access shall be through a sixteen (16) foot wide double gate. The
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generator site shall be landscaped and provided with an irrigation system with automatic controls. The
irrigation system shall have backflow prevention and shall have automatic drains to prevent freezing, and
shall comply with the requirements of Section 7.2.11.3 Permanent Erosion Control Standards. Access to
the building site shall be provided by temporary maintenance access in accordance with the requirements
of Section 2.12.15 Improved Maintenance Access. Permanent maintenance access in accordance with the
requirements of Section 2.12.15 Improved Maintenance Access may be required by the County or utility
purveyor.

5.2.10 Electrical

Electrical systems and components (motors, lights, cables, conduits, switch boxes, control circuits, etc.) in
raw sewage wet wells, or in enclosed or partially enclosed spaces where hazardous concentrations of
flammable gases or vapors may be present, shall comply with the National Electrical Code Requirements
for Class 1, Group D, Division 1 locations. In addition, equipment located in the wet well shall be
suitable for use under corrosive conditions. Each flexible cable shall be provided with a watertight seal
and separate strain relief. A cased disconnect switch located above-ground shall be provided for all
pumping stations. When such equipment is exposed to weather, it shall meet the requirements of
weatherproof equipment NEMA 3R or 4. All County and publicly owned facilities shall be provided with
480 volt a. c., three phase power; an engineering analysis shall be provided with all requests for an
exemption to three phase power.

The following items shall be included in the electrical system and components:
1. The service shall be sized to allow all station fixtures, equipment and all pumps to

operate together. Motor starters greater than 10 HP shall be soft start and soft stop.

2. Control panels shall be enclosed in NEMA 4X enclosure panels and shall include
adequate space for mounting of controls and instrumentation. Standard control panel
layout for two or more pumps shall be provided with the following section of panels:

a. Power company metering and main breakers
b. Automatic transfer switch

c. Circuit breakers and starters for unit heaters, portable pump, main wastewater pumps,
fans, compressors, etc., station transformer and 240/120 volt single phase panel board

d. Flow recorder and pump controls including cycle counters and running time clocks
e. Solid-state reduced voltage starters for constant speed main wastewater pumps

3. Lightning protection and transient voltage surge suppression devices shall be provided on
all phases of commercial power

4. Battery backup with two hours reserve for the telemetry system

A 120 volt single phase GFCI duplex outdoor weatherproof outlet shall be provided at the
electrical panel for potable tools

5.2.11 Controls and Alarms

Wet well liquid levels shall be controlled by a transducer with a redundant back up float switch for a high
water alarm. These systems within the wet well shall be located to minimize the turbulent influences of
flow into the wet well on the control of liquid level. Ultrasonic or other similar types of level control
systems may be used in lieu of the standard bubbler system with the approval of the sewer utility.
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Control systems shall be configured to allow inspection , service, repair or replacement from the ground
surface through the wet well hatch or lid, without confined space or wet well entry. The controls shall be
located away from the turbulence of incoming flow and pump suction. In all stations, provisions shall be
made to automatically alternate the pumps in use. All controls and telemetry shall be above surface grade
in suitable lockable and vandal-proof housings. Telemetry shall be provided for all controls and alarms.
Control panels shall be equipped with start counters and hour meters for all pumps.

Alarm systems shall be provided for pumping stations. Alarm systems shall be of a radio telemetry type
and shall include a sending unit at the lift station and a receiving unit at a County designated facility. The
telemetry system shall be compatible and of like type with those units presently in use by the County
Engineering Division. As a minimum, the following alarms shall be provided:

High wet well

Flooded dry well

Loss of power

Loss of seal water

Wastewater pump failure (by check valve limit switch in addition to motor overload)

o 0o~ wDdh -

Low wet well level

5.2.12 Force Mains

A minimum flow velocity of three (3) feet per second shall be maintained in the force main during pump
operation. The minimum force main diameter shall be 4 inches. An automatic air relief valve designed
for operations in sanitary sewage systems shall be placed at high points in the force main to prevent air
locking. Vacuum relief valves shall be provided as necessary to relieve negative pressures on force
mains. The force main configuration and head conditions shall be evaluated to determine the need for and
placement of vacuum relief valves.

The plans shall call for a pressure test at 150 percent of the pipe pressure class or a minimum of 150
pounds per square inch, whichever is greater, in accordance with the “Standard Specifications for Public
Works Construction.” The plans shall also call for a magnetic locating tape printed with “SANITARY
SEWER FORCE MAIN” to be installed in the trench one (1) foot above the pipe, and carsonite markers
along the surface of the pipeline alignment at maximum 200 foot intervals or as required by the
Engineering Division.

The force main shall be constructed of either Ductile Iron Pipe in conformance with AWWA
C150/A21.50 American National Standard for the thickness Design of Ductile Iron Pipe and
C151/A21.51 American Nation Standard for Ductile Iron Pipe, Centrifugally Cast in Metal Molds or
Sand-Lined Molds, for Water or Other Liquids, PVC pipe in conformance with AWWA C900 Standard
for Polyvinyl Chloride (PVC) Pressure Pipe, or High Density Polyethylene Pipe (HDPE) in conformance
with ASTM D3035 “Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on
Controlled Outside Diameter.” Trenching and installation of the force main shall be as required for a
water main.

Force mains shall enter the gravity sewer system at a point not more than 2 feet above the flow line of the
receiving manhole.
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5.2.13 Flow Metering

The pump station shall have one Siemens Mag Flow 5100W magnetic flow meter with a 4-20 milli-amp
(MA) output (remote readout) installed on the force main in a water-tight vault. The flow meter vault
shall be separate from the wet well and check valve vaults. The flow meter shall include a submersibility
kit, and shall be capable of operating in submerged conditions. The vault shall be equipped with a sump
pump and flood alarms (remote readout), and a drain line back to the wet well.

5.2.14 Flood Protection

Pumping station structures, access to all spaces, electrical panels, mechanical equipment, and motors shall
be at an elevation of at least 1 foot above the 100 year base flood elevation, or protected from a 100-year
flood.

5.2.15 Applicable Design Codes
The following list of codes and standards are to be followed as a minimum:

International Building Code
International Residential Code
Uniform Plumbing Code
Uniform Mechanical Code
National Electrical Code
NFPA Article 820

National Fire Code

Occupational Safety and Health Standards
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Hydraulic Institute Standards

5.2.16 Start-up and Operation

Prior to approval or acceptance by the County or respective utility purveyor, the developer or owner shall
commission all systems including pumps, controls, and equipment to verify performance, function, and
correct operation by performing procedures to activate, startup, adjust, test, and demonstrate the system in
operating order in accordance with the approved plans and specifications and inspection and test
requirements of the utility purveyor. To insure that the work is ready for full-time operation, the
developer shall include procedures for the verification, balancing, calibration, witness testing,
documentation, and inspection by equipment manufacturers. The developer shall also provide training of
the respective utility purveyor operators. Facility start-up and operator training shall be completed prior
to acceptance by the utility purveyor.

Start-up shall be conducted at follows:

1. The Engineering Division and utility purveyor shall be notified in writing 45 days before
complete facility operation is to occur. The developer shall start-up and operate the
facility on a complete full time basis beginning on the indicated date. The developer
shall provide a mechanic, electrician, instrument engineer, representatives of
manufacturers of equipment, and other personnel to adjust, repair, and correct
deficiencies during start-up. The developer shall conduct tests and inspections required
by the utility purveyor.
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2. Following start-up, the utility purveyor will take over operation and maintenance duties
3. The developer or their representative shall submit documentation of test reports and

calibration results to the utility purveyor during start-up.

4. Prior to start-up, the developer shall submit to the utility purveyor affidavits stating that
the equipment has been properly installed, tested, and adjusted. The affidavit shall
contain the following wording:

“The (Name of Equipment) has been properly installed, tested, adjusted, lubricated, and
calibrated, and is ready for full time operation. The installation has been inspected and
been found to be in accordance with our (the manufacturer’s) standards and
requirements.”

5. The developer shall provide training to respective utility purveyor operators which shall
include a demonstration of the operation, maintenance, and safety procedures for all
facilities. Training shall not be conducted during start-up.

5.2.17 Operations and Maintenance Manual
Four copies of an operations and maintenance manual shall be submitted to the respective utility purveyor

upon completion of construction and prior to acceptance of facilities or improvements, pump stations, and
force mains. The operations and maintenance manual shall contain the following as a minimum:
1 Listing of emergency telephone numbers for utility purveyor
2 Priority calling list
3. List of abbreviations
4 General narrative of the facility
a. Introduction
b. Objectives of the facility
C. Facility design criteria
5. Operating instructions
a. Facility description

b. Emergency operation (discussion of potential facility failures and procedures for
responding to emergency operations)

6. Operating records
7. Monitoring and treatment processes
8. Maintenance instructions

a. General instructions

=3

Maintenance records

Maintenance of motors and drives
Maintenance of pumps

Maintenance of treatment/process equipment
Maintenance of valves

Maintenance of instrumentation and meters
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9. Facility safety
a. General
b. Confined spaces
C. Electrical safety
d. Explosion hazards
e. Process facilities
f. Pump rooms
g. Collecting samples
h. Equipment set-up and performance tests

. General safety considerations
10. Appendices and required

a. Permits

b. Figures and drawings

11. Record Drawings on mylar film and AutoCAD dwg files

5.3  On-Site Sewage Disposal Systems

The location, design, materials, construction and inspection of on-site sewage disposal systems (i.e. septic
systems and engineered systems) shall comply with Douglas County Development Code and Nevada
Administrative Code Chapter 444, “Regulation Governing Individual Sewage Disposal Systems.”

54 Wastewater Treatment Facilities

Treatment facility design, capacity, and reliability shall comply with the requirements of the
“Recommended Standards for Wastewater Facilities,” the Nevada Division of Water Resources, and the
Nevada Division of Environmental Protection. Plans for all wastewater treatment facilities shall be
approved by the Nevada Division of Environmental Protection, the Engineering Division, and the utility
purveyor. The location and design of treatment facilities shall consider topography, soil conditions, and
potential hazards such as fire, earthquake, and flood.

The use of package treatment plants will be reviewed by the Engineering Division on a case-by-case
basis. Package plants shall comply with Nevada Administrative Code, Chapter 445A and must be
approved by the Board of County Commissioners.
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DIVISION 6
STORM DRAINAGE

6.1  Statutory Authority

Title 20.100.060.C of the Douglas County Consolidated Development Code (DCCDC) provides the
statutory authority for the use of this manual for drainage design. Drainage and irrigation policy and
development requirements are contained in Title 20.100.060-080.

6.1.1 Stormwater Drainage System

Stormwater drainage systems are an integral part of the development process. The planning of drainage
facilities shall be included in the development process and in preparation of improvement plans.

Storm drainage planning for all development shall include the allocation of space for drainage facility
construction and maintenance, which may entail the dedication of right-of-way or easements.

6.1.2 Irrigation Ditches

If the proposed development includes or directly impacts existing irrigation facilities, the developer shall
submit an irrigation plan to the Water Conveyance Advisory Committee and to all affected towns or
districts for their review and written comment. See DCCDC Title 20.100.070-080 for guidelines and
standards for irrigation facilities.

Irrigation ditches may be used to convey storm water provided the storm water discharge is approved by
the Water Conveyance Advisory Committee and the ditch has adequate capacity to convey and deliver
irrigation flows plus the storm runoff for the design storm event. The Water Conveyance Advisory
Committee or the Engineering Division shall determine irrigation flows.

6.1.3 Water Rights

All drainage systems shall be planned and constructed with consideration given to the existing water
rights and applicable water laws.

6.1.4 Reasonable Use of Drainage

“Reasonable Use of Drainage” is defined as providing an economically and hydraulically efficient
drainage system which is demonstrated not to adversely impact downstream properties. This ”Reasonable
Use of Drainage” therefore allows development to occur while preserving the rights of adjacent property
owners.

Downstream properties shall not be unreasonably burdened with increased flow rates, negative impacts,
or unreasonable changes in manner of flow from upstream properties. Drainage problems shall not be
diverted from one location to another. In the same manner downstream properties cannot block natural or
existing runoff through their site and shall accept runoff from upstream properties.

6.1.4.1 Increase in Rate of Flow

Development typically increases the rate of drainage flow to downstream properties due to increases in
impervious area. Mitigation of these increases is generally accomplished through the use of detention
and/or retention facilities. The capacity of downstream drainage conveyance systems shall be analyzed to
the point of discharge and shall be based on runoff from the development as fully improved. Discharges
which exceed the capacity of the conveyance to the point of discharge will not be allowed. An increase in
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the peak rate of flow from development shall not be allowed. Storms shall be accommodated in
accordance with Section 6.1.5 Storm Runoff Detention and Section 6.6 Technical Criteria.

6.14.2 Change in Manner of Flow

Development tends to concentrate existing natural sheet flow into point flows at property lines. Examples
of these point flows are gutter flow, storm drain outlets, and detention facility outlets. Downstream
properties may experience a longer duration of storm flows, and greater flows due to a shortened time of
concentration. Discharge of point flows on downstream property can cause increased erosion at the
discharge point and further downstream. Therefore, downstream facilities shall be evaluated for runoff
capacity to the point of discharge. A change in manner of flow shall be mitigated to the point of
discharge. Point flows shall be discharged to downstream properties at non-erosive velocities and safe
depths of flow.

6.1.4.3 Diversion of Drainage

The flow of storm runoff shall be maintained within its natural or original drainage course unless
reasonable use is demonstrated otherwise.

6.1.4.4 Water Quality

Storm drainage improvements shall incorporate water quality and erosion controls in accordance with the
Nevada “Handbook of Best Management Practices,” DCCDC Title 20, and accepted engineering practice.
Storm drainage leaving a development may not be of a quality that will adversely affect downstream uses.
Construction sites disturbing one (1) acre or greater are required to obtain coverage under the NDEP State
of Nevada Stormwater General Permit NVR100000. Storm drain improvements in the areas identified in
the Nevada NPDES General Permit for discharges to Small Municipal Separate Storm Sewer Systems,
specifically the Clear Creek watershed and Johnson Lane area are required to comply with the Douglas
County stormwater management plans for these areas.

6.1.4.5 Drainage Improvements
All development shall design and construct the drainage improvements as set forth below:

1. Drainage improvements which serve only a single development shall be provided by that
development.

2. All drainage related to development or improvements shall be collected and conveyed to
the point of discharge.

3. Surface drainage from impervious coverage shall not cross property lines except by way

of a natural watercourse, an approved drainage system within a public storm drain
easement, or a permanent surface drainage easement.

4. Storm drain facilities shall be extended as part of a subdivision or development to
adjacent undeveloped properties for future extensions.

5. Existing drainage from adjoining property shall be perpetuated through the development.

6. The outlets of all storm drain pipes that enter ditches or other drainage facilities shall be

protected with rip-rap or other protection. Impacts from the 100-year flood flows shall be
considered when designing the entering pipe. Channel modifications for erosion control
shall be designed so that the receiving channel and entering channel will contain flows
without erosion.
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7. Drainage improvements shall be designed with consideration of the impacts due to
sediment, deposition, scour, and debris on operation and maintenance of the facilities.
All drainage improvements shall be designed to allow maintenance of the improvements.

6.1.4.6 Floodplain Management

Development within FEMA designated floodplains shall comply with DCCDC Title 20.50, and
requirements of the National Flood Insurance Program (NFIP).

6.1.4.7 Low Impact Design

Low impact design practices such as vegetated swales, bioretention and permeable pavements may be
considered on a case by case basis in locations deemed appropriate by the County. Low impact design
practices shall be sized to treat the first half-inch of a storm event, and shall be in accordance with the
Truckee Meadows Regional Stormwater Quality Management Program “Low Impact Development
Handbook.” The Engineering Manager/County Engineer shall have the authority to allow low impact
design practices.

6.1.5 Storm Runoff Detention

Detention is an acceptable method to reduce increases in storm runoff due to development. Temporarily
detaining storm runoff can significantly reduce downstream flood hazards as well as pipe and channel
requirements. Storage also provides for sediment and debris collection that reduces maintenance
requirements for downstream channels and streams.

Detention storage for land development shall be required when a development increases flows. Onsite
detention storage shall be sized so that developed release rates do not exceed pre-developed rates. At a
minimum, onsite detention storage shall be sized to detain runoff in order to comply with all of the
following release criteria:

Design Storm Maximum Allowable Peak Discharge

2 year, 24 hour duration pre-developed 2 year, 24 hour duration
10 year, 24 hour duration pre-developed 10 year, 24 hour duration
25 year, 24 hour duration pre-developed 25 year, 24 hour duration
100 year, 24 hour duration pre-developed 100 year, 24 hour duration

Douglas County may grant exemptions to the detention requirement if the project can show it meets one
or more of the following criteria:

1. The development is an addition to existing building(s) provided the impervious density of
the entire property does not increase by more than 10% and does not exceed a total of
10,000 square feet.

2. The development discharges directly into an approved point of discharge.

3. The development is located in an area that has a regional detention system installed, and
the regional detention system is sized for and has capacity for the additional runoff.
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4, The development is upgrading the downstream drainage conveyance system to an
approved point of discharge to handle the increase in runoff.

5. The development discharges into a regional conveyance facility that has capacity based
on build out of the drainage basin.

6. An engineering analysis demonstrates that detention will adversely impact downstream
conveyance or property.

6.1.6 Storm Runoff Retention and Infiltration

Storm runoff retention and infiltration has been used to eliminate the need for constructing outlet
structures and for ease of construction. Problems with retention basins and infiltration facilities have
included perpetual maintenance requirements, soil expansion, siltation, decreasing infiltration capacity
and insect abatement. Retention or infiltration systems are acceptable as a storm drainage mitigation
measure only if the system has adequate maintenance provisions and at least one of the following criteria
can be met:

1. There are no downstream facilities to convey site runoff.

2. The project is located in the Lake Tahoe Basin and is approved by the Tahoe Regional
Planning Agency,

3. The design engineer demonstrates that retention/infiltration is the only feasible option

and Douglas County approves the concept.

6.1.7 Drainage Facilities Maintenance

All drainage facilities shall be designed to minimize facility maintenance as well as to provide ease of
maintenance and include maintenance access to the drainage facility all to the satisfaction of the entity
responsible for maintenance and Douglas County. Refer to Section 6.1.8 Drainage Easements for
drainage easement requirements.

The individual property owner, homeowner’s association or developer shall be responsible for
maintenance of all privately owned drainage facilities on their property including, but not limited to,
inlets, pipes, channels, and detention/retention basins, unless otherwise required or modified by separate
agreement. Should the property owner or developer fail to adequately maintain said facilities, Douglas
County or the governing entity shall have the right to enter said property, upon proper notice, for the
purposes of maintenance. All such maintenance costs shall be assessed against the owner(s).

If drainage facilities also convey irrigation water, maintenance shall be addressed in accordance with
DCCDC Title 20.100.070-080.

6.1.8 Drainage Easements

Easements shall be provided where necessary for access and maintenance of the storm drain system.
Drainage easements shall follow the criteria shown in "Division 9-Easements" of this manual.

6.2 Submittal and Review Process

The purpose of the submittal and review process is to determine whether or not the drainage plan and
improvements for a given project meet Douglas County drainage requirements. These requirements
include overall facility planning to assure an integrated and coordinated design as well as design
standards to assure consistent design and analysis.
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Drainage study submittal requirements for all land development in Douglas County are presented in the
following section and summarized in Table 6.1. The submittal requirements are intended to provide the
necessary information for each development, and to minimize review time. Project applicants are
encouraged to meet with the County Engineering Division and respective Town or GID to discuss
drainage requirements prior to the start of the drainage analysis and design. All drainage designs and
submittals shall be complete and comprehensive and include drainage reports and analyses in accordance
with Section 6.3 Conceptual Drainage Study and 6.4 Technical Drainage Study.

Drainage studies shall be submitted for all development, in accordance with Table 6.1, except for single
family residences on existing lots. All submitted reports shall be clearly and cleanly reproduced. Copies
of charts, tables, nomographs, calculations, or other referenced material shall be legible.

6.3  Conceptual Drainage Study

A Conceptual Drainage Study is a condensed report that conceptually addresses existing and proposed
drainage conditions. The conceptual drainage study shall contain sufficient information in order for the
Engineering Division to make a recommendation to the appropriate Douglas County hearing body.

Table 6.1. Drainage Study Submittal Requirements.

Land Development and/or
Land Action Process Required Drainage Submittals

Tentative Parcel Map: !

Subdivision (including planned unit developments):

Tentative Map C!
Site Improvement Permit T
Building Permit T
Other:

Special Use Permit cl3

Design Review C!

Floodplain Modification Study

Conditional Letter of Map Revision, Letter of
Map Amendment, Letter of Map Revision, etc.

Drainage Submittal Types:
C - Conceptual Drainage Study
T - Technical Drainage Study

Notes:

1. A Technical Drainage Study may be required by the Engineering Division in lieu of, or in addition
to a Conceptual Drainage Study.

2. All Floodplain Modification Studies shall be prepared in accordance with FEMA requirements
and the Douglas County Development Code.

3. The Engineering Division may waive this requirement.
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6.3.1 Conceptual Drainage Study Outline

The Conceptual Drainage Study shall contain a brief narrative report, a calculation appendix (if required),
and a drainage plan containing the following information:

I. Introduction

A.

Project Name, Type of Study, Study Date

B Preparer’s Name, Seal, and Signature
C. Contact Person and Telephone Number
D. Description of Project
E. Existing Site Conditions
F. General Location Map (8 1/2” x 117 is suggested)
1L Existing and Proposed Hydrology
A. Discuss existing and proposed drainage basin boundaries
B. Provide design storm (see Table 6.2) and 100-year return period storm flow
calculations
C. Discuss existing drainage problems (if applicable)
D. Discuss existing floodplain impacts to the proposed project (if applicable)
E. Discuss impacts to existing irrigation facilities and capacities of existing
irrigation facilities
111 Proposed Drainage Facilities (on-site and off-site)
A. Discuss routing of flow in and/or around site, and location of drainage facilities.
B. Discuss detention requirements or other proposed runoff mitigation measures per
Section 6.1.5 Storm Runoff Detention of this manual.
C. Discuss floodplain modifications (if applicable)
Iv. Conclusions
A. Compliance with the Douglas County Development Code and the Douglas
County Design Criteria and Improvement Standards
B. Compliance with FEMA (if applicable)
V. Exhibits
A. Drainage Plan

An 8 1/2” x 117 or larger legible drainage plan that covers the development area
shall be submitted and bound with the Conceptual Drainage Study. The plan
shall contain as a minimum the following;:

1. Locate and label development boundary
2. Show existing and proposed drainage basin boundaries
3. Show location of existing drainage problems

4. Locate and label adjacent streets
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3. Locate and label known 100-year floodplains

4. Locate and label existing and/or planned local flood control facilities

5. Identify blue-line streams

6. Show flow paths

7. Identify design inflow points and design outflow points and corresponding
design storm and 100-year return period storm flow rates

8. Show existing and proposed grades and topography

9. Show time of concentration path for developed and existing conditions

10. Show irrigation facilities

B. Drainage Calculation Summary Sheet (1 or 2 pages)

1. Watershed flow path data including length, slope, time of concentration
calculations

2. Watershed area calculations, pervious and impervious area calculations,
runoff coefficient calculations

3. Calculation or Model Input and Output Data (pre-developed and developed

conditions)

a. Basin Data and Physical Parameters (length, slope, Manning N, drainage
area, etc.)

e

Channel Data (length, slope, Manning N, area, width, side slope, etc.)

Precipitation Data

e o

Loss Rate Data

Unit Hydrograph Data
Routing Data

Storage Routing Data

=@ oo

Diversion Data

Other Model Input Data

—

j. Runoff Summary (peak flow, time of peak, flow routing data, storage

information, etc.

C. FEMA Floodplain Map (show on drainage plan also)

6.4  Technical Drainage Study

The Technical Drainage Study shall discuss, at a detailed level, the existing site hydrologic conditions
and the proposed drainage plan to accommodate or modify site drainage conditions in the final
development plan for the site. The Technical Drainage Study shall address both on-site and off-site
drainage analysis and improvements necessary to mitigate the impact of the proposed development on
downstream properties. The technical drainage study shall include detailed calculations and
documentation to support all assumptions and conclusions.
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6.4.1 Technical Drainage Study Contents

The Technical Drainage Study shall be in accordance with the following outline and contain as a
minimum the information listed:

L Title Page
A. Project Name, Type of Study, Date of Preparation, and Date of Revisions
B. Preparer’s Name, Seal and Signature
1L Executive Summary
A. Short discussion of major findings and summary of pre-developed peak runoff

rates and volumes and developed runoff rates and volumes
B. Drainage Calculation Summary Sheet (1 or 2 pages)

1. Watershed flow path data including length, slope, time of concentration
calculations

2. Watershed area calculations, pervious and impervious area calculations,
runoff coefficient calculations

3. Calculation or Model Input and Output Data (pre-developed and developed

conditions)

a. Basin Data and Physical Parameters (length, slope, Manning N, drainage
area, etc.)

b. Channel Data (length, slope, Manning N, area, width, side slope, etc.)

c. Precipitation Data

d. Loss Rate Data

e. Unit Hydrograph Data

f.  Routing Data

g. Storage Routing Data

h. Diversion Data

—

Other Model Input Data

j. Runoff Summary (peak flow, time of peak, flow routing data, storage
information, etc.

111 General Location and Development Description

A. Location of Property
1. Street Location and Assessor’s Parcel Number(s)
2. City, County, State Highway and local streets within and adjacent to the

development

3. Township, range, section, 1/4 section
4. Drainage basin(s) encompassing the development
5. Location of development in relationship to existing drainage facilities
6. Names of surrounding developments
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7. General location map (8 1/2” x 117 is suggested)
B. Description of Property
1. Area in acres
2. Existing site conditions (buildings, drainage structures, floodplains, and
other site conditions that may impact the project)
3. General site topography, ground cover, and soil maps
4. Existing irrigation facilities such as ditches, canals and diversion
structures
5. Adjacent and downstream developments, drainages and infrastructure
C. Project Description
1. Purpose and nature of land disturbing activity; include estimated amount
of grading
2. Critical areas on the site which have the potential for serious erosion

and/or sedimentation, or other drainage problems
Iv. Drainage Basin Description
A. Off-Site drainage description

1. Discuss and graphically illustrate historic drainage patterns (overland
flow, channelized flow, points of discharge ) for off-site flows which
enter the project site

2. Discuss and graphically illustrate off-site flows which enter the project
site
3. Provide map of drainage basins
4. Discuss and document drainage basin characteristics and assumptions
(topography, area, land use, coverage, soil types, erosion potential, etc.)
5. Identify design storm and 100-year return period storm flows for each
drainage basin and sub-basin impacting or impacted by the project site
6. Discuss downstream flow paths, rates, and conveyance capacity
B. On-site drainage description
1. Discuss historic on-site drainage patterns and capacity of the property
(flow directions through site and at property lines)
2. Discuss historic drainage patterns of upstream runoff
3. Provide map of drainage basins
4. Discuss historic drainage basin characteristics (topography, area, land
use, coverage, soil types, erosion potential, etc.)
C. Floodplain Information
1. Identify all FEMA regulated floodplains which impact the subject site.

Locate same on drainage plan

2. Note lowest floor and other pertinent elevation(s)
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3. Floodplain/Floodway calculations where pertinent
D. Previous Drainage Studies

1. Identify previous drainage studies for the site, and provide a copy if
available from Douglas County

2. Identify previous drainage studies or previously approved projects which
affect the site, and provide copies of the studies if available from
Douglas County

E. Discuss how the development meets the requirements for the Nevada NPDES
General Permit for discharges to Small Municipal Separate Storm Sewer
Systems, specifically the Clear Creek watershed and the Johnson Lane area.

V. Proposed Drainage Facilities
A. General Description
1. Discuss criteria and methodology
2. Discuss proposed on-site drainage system plan and layout
3. Discuss proposed off-site drainage system plan
B. Compliance with Regulations and Adopted Plans
1. Discuss compliance with FEMA floodplain regulations and Douglas
County Development Code, and all proposed modifications to or
verifications of the FEMA regulated floodplain through the subject site

2. Discuss compliance with rules and regulations for developments on
alluvial fans (if applicable)

3. Discuss compliance with previously approved drainage studies for the
subject site

4. Identify individually all requests for variances from the requirements of
the drainage criteria

5. Determine base flood elevation if project area is in an A flood zone

C. Hydrologic Criteria
1. Provide and discuss design rainfall computations
2 Provide and discuss design runoff computations
3. Provide and discuss peak flow rates from off-site areas and facilities.
4 Provide and discuss off-site limiting conditions and constraints (see

Section 6.1.4.1 Increase in Rate of Flow)
5. Provide schematic of pre- and post-development time of concentration
paths and calculations

D. Facility Design Calculation

1. Provide and discuss design calculations for the on-site drainage system
(design storm and 100-year storm flows)

a. Street and ditch flow calculations
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b. Storm drains, inlets, and ditch flow calculations
c. Channel and culvert flow calculations
d. Other hydraulic structure flow calculations (trash rack, grates,
etc.)
e. Detention storage and outlet design calculations and flows
f. Provide detail of control structure device
g. Erosion and sediment deposition and mitigation measures (see

VL

2.
3.
4,
5.
6.
7.
8.

Conclusions

A.

B

C.

D

E.

F.

Section 6.6.5.16 Outlet Protection, Section 6.6.7 Drainage
Channels and Section 7.2.11 Erosion Control Design Criteria)

h. Permanent stabilization description of how site will be stabilized
after construction is complete (see Section 7.2.11 Erosion
Control Design Criteria)

Discuss design calculations for the off-site drainage system that is
accepting post-development runoff to the point of discharge, and impacts
from same

Street flow calculations

b. Storm drain, inlets, and ditch flow calculations, including
velocities

c. Channel and culvert flow calculations

d. Other hydraulic structure flow calculations

e. Alluvial fan analysis and calculations (when required)

Discuss Floodplain/Floodway calculations as related to FEMA
requirements and compliance with Douglas County Title 20.

Discuss maintenance access and potential maintenance requirements, and
maintenance responsibilities

Discuss easement requirements for the proposed drainage facilities
Discuss phasing of all drainage facilities
Provide energy and hydraulic grade lines and calculations

Evaluate sediment transport and deposition and discuss proposed
mitigation.

Compliance with Drainage Laws

Compliance with the Douglas County Development Code

Compliance with FEMA requirements

Compliance with the Douglas County Design Criteria and Improvement
Standards

Effectiveness of proposed drainage facilities to control storm runoff

Impact of proposed development on off-site property and facilities
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G. Mitigation of impacts
VII.  Appendices as required by report

6.4.2 Technical Drainage Study Plan

A detailed drainage plan(s) for the subject site shall be submitted with the Technical Drainage Study. The
plan(s) shall be on a 22” x 34” or 24” x 36” drawing at an appropriate scale (a scale of 17 =20"to 1” =
200’ is recommended). The following information shall be shown on this drawing, except that the off-
site drainage basin boundaries may be shown at an appropriate legible scale on an exhibit:

1. Property lines and streets (roads) including right-of-way widths within 100 feet of the
development.

2. Street names, grades and widths.

3. Existing contours and proposed elevations sufficient to analyze drainage patterns

extending a minimum of 100 feet past property lines of the project limits. If required by
the Engineering Division, more extensive off-site topography shall be required.

4, Existing drainage facilities and structures, including ditches, storm drains, channels,
street flow direction, and culverts. All pertinent information such as material, size, shape,
slope, and location shall also be included.

5. Limits of existing floodplains based on Flood Insurance Rate Maps, and best available
information. Provide tie to FEMA datum if all or a portion of the site is within a FEMA
regulated floodplain, and base flood elevation information when available. Establish
base flood elevations if not determined on FIRMs.

6. Proposed on-site drainage basin boundaries. Include off-site drainage basins if same
runoff enters project.

7. Proposed future on-site and off-site flow directions and paths for design storm and
100-year storm flows at pertinent locations.

8. Proposed street and ditch flow paths and slopes. Trace peak flows leaving project site to
nearest drainage facility; identify capacity and improvements, if needed.

9. Proposed storm drain locations, type, size, capacities, depth of flow, and slope. Include
inlet types, sizes and locations, and manhole locations. Correlate to drainage
calculations.

10. Proposed channel alignment with typical cross section. Provide street cross sections
showing design storm and 100-year return period storm depth of flow.

11. Proposed culvert locations, type, size, and slope.

12. Miscellaneous proposed drainage facilities (i.e. hydraulic structures, etc.).

13. Easement widths and boundaries (existing and proposed).

14. Ditch and channel sections with lining, if required.

15. Construction details including control structure and identify construction materials.

16. Legend for all symbols used on drawing.

17. Scale, Bar Scale, North Arrow, Date Bench Mark, Title Block, Professional Engineers
Signature, Seal.
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18. Energy grade lines (EGL’s) and hydraulic grade lines (HGL’s) for storm drain and
channel storm runoff.

19. Show emergency flow paths for 100-year peak storm both onsite and down stream to the
point of discharge.

6.5 Improvement Plans

Where drainage improvements are to be constructed, the improvements shall be shown on 22” x 34” or
24" x 36" plan and profile sheets. Both the drainage improvement plans and specifications shall be
submitted to the Engineering Division for review. Approval of the final improvement plans by Douglas
County shall be obtained prior to issuing a site improvement permit or building permit. Plans showing
the drainage improvements shall include the following as a minimum:

1. Storm drains, inlets, outlets and manholes with stationing, elevations, dimensions, type
and horizontal control indicated.

2. Culverts, end sections, and inlet/outlet protection with dimensions, type, elevations, and
horizontal control indicated.

3. Channels, ditches, and swales (including side/rear yard swales) with lengths, widths,
cross-sections, grades and erosion control (i.e. rip-rap, concrete, grout) indicated.

4. Checks, channel drops, erosion control facilities and measures.

5. Detention pond grading, low flow channels, outlets, landscaping, fencing, and
maintenance access.

6. Other drainage related structures and facilities (including underdrains and sump pump
lines).

7. Maintenance access locations and dimensions.

8. Permanent erosion and sedimentation control facilities (refer to Douglas County Hillside
Development Ordinance).

9. Drainage easements and right-of-way with dimensions showing the distance to
improvements.

10. Details for drainage structures, facilities, and improvements, including detention basin

outlet control structures.
11. Temporary Construction Erosion and sedimentation control plan
12. Flood Hazard Zones

The information required for the plans shall be in accordance with sound engineering principles, this
manual, the Standard Details, and the “Standards Specifications for Public Works Construction.”
Construction documents shall include geometric, dimensional, structural, foundation, bedding, hydraulic,
landscaping, specifications, and other details as needed to construct the drainage improvements.
Improvement plans shall be signed and sealed by a professional engineer licensed in Nevada and be in
accordance with the approved drainage report/drawings.
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6.6 Technical Criteria

6.6.1 Hydrology

Drainage facilities shall be designed to convey the peak runoff for the design storm frequency as shown in
Table 6.2. All development shall provide emergency flow paths for a storm event with a 100-year return

period.
Table 6.2. Storm Drain and Drainage Facility Design Storm Events.
Design Storm Criteria Design Storm Event (see Notes)

1. Local Roadways 25-year return period
2. Arterial and Collector Roadways 25-year return period
3. Developments (commercial, industrial, residential) 25-year return period
4. Drainage Crossings Under the Following Roadways:

a. Local Roadways 25-year return period

b. Arterials and Collectors 25-year return period

c. Developments (commercial, industrial, residential) 25-year return period
Notes:
1. Arterial and collector roads shall be designed and constructed to allow for a minimum of one access to

communities during the 100-year flood.

2. Storm drain systems shall be designed for the 100-year peak storm for the following situations:
a. Locations where street flow is collected in a sump with no allowable overflow capacity.
b. Locations where the street cross-section is such that the allowable depth of flow in the street is
limited to the curb height (i.e. elevated streets with negative slopes at the ROW line).
c. Locations where the desired 100-year return period storm flow direction is not reflected by the
street flow direction during a 100-year return period storm (i.e. flow splits at intersections).
d. Locations where the storm drain system is accepting flows from an upstream storm drain system
or branch which is designed for storm capacity which is greater than would otherwise be required.
In this case the storm which results in the greatest flow shall be used.
3. Refer to Section 6.1.4.6 for additional requirements for projects located within a floodplain.
4. Where the storm drain or culvert conveys irrigation water and storm water, the storm drain or culvert shall

be sized in accordance with the most restrictive of the following criteria:

a. for culvert or pipe up to and including the capacity if a round 48-inch pipe, 150 percent of the
hydraulic capacity of the ditch,
b. beyond the capacity of a 48-inch round pipe, 100 percent of the hydraulic capacity of the ditch,
c. for the sum of the irrigation conveyance flow in the steady uniform flow condition (i.e. irrigation gates
open) plus the storm runoff for the design storm event.
5. Refer to Section 6.1.2 Irrigation Ditches for sizing criteria for irrigation ditches that convey storm runoff.

Elevations required to irrigate fields shall be accounted for in the design.

6. Refer to Tables 6.3 and 6.4 for street capacity limitations for the design storm and 100-year storm events.
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6.6.2 Storm Runoff Determination

Storm runoff (rates and volumes) shall be determined in accordance with the following methods (other
methods may be used if approved by the Engineering Division):

Contributing Basin Area (A) Computation Procedure

A <20 Acres Rational Method, HEC-1 (SCS Unit Hydrograph or
Kinematic Wave), HEC-HMS, HEC-RAS, TR-20
or TR-55

A > 20 Acres HEC-1 (SCS Unit Hydrograph or Kinematic
Wave), HEC-HMS, HEC-RAS, TR-20 or TR-55

Notes:

1. All storm drain pipe systems with a contributing area of < 100 acres shall be

designed using the Rational Method or other appropriate method.

2. The Modified Rational Method may be used to size detention facilities with a
contributing area of < 20 acres.

3. HEC-RAS shall be used to generate hydraulic profiles for ditches, irrigation
ditches, channels and rivers.

A Soil Conservation Service Type 11, 24-hour synthetic rainfall distribution shall be used for storm runoff
calculations. On a case by case basis, the County may allow the NOAA Atlas 14 and other rainfall
distributions that are supported by an engineering analysis.

The NOAA Atlas 14 precipitation frequency estimates for defining mean precipitation depth at a specific
location shall be utilized for design purposes. Hydrometerological data for Nevada from NOAA can also
be found at: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/nv_pfds.html.

6.6.3 Streets

The use of streets to convey stormwater runoff, although naturally occurring, interferes with the primary
function of the street for transportation purposes. Streets are, however, an important component in the
storm drainage system due to their large stormwater runoff carrying capacity obtained for little or no
drainage related costs. In order to balance these two competing street uses, limits on the street carrying
capacity are required based on the classification of the street related to emergency use during flood events.
Streets may be used for storm drainage with the following specific limitations:

1. The allowable street capacity for different roadway functional classifications shall be
determined in accordance with Table 6.3 and Table 6.4.

2. Gutters shall have a minimum slope of 0.50 percent to prevent ponding.

3. The maximum velocity of curb flow shall be 10 feet per second.

4. In a gutter that has a slope greater than 10 percent and a radius of 400 feet or less or

where parking is allowed, design flow shall not exceed four inches (4”) at the curb.
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Finished floor elevations shall be a minimum of one (1) foot above the elevation of street
flows. If finished floor elevations are not a minimum of one (1) foot above the elevation
of the street flow, or if the finished floor elevation is not shown on the improvement
plans, then a technical drainage study shall be required before the County will issue a
building permit for the affected lot.

Table 6.3. Design Storm Street Capacity Limitations.

Roadway Functional Classification Limitations (See Notes)

Design Storm Street Capacity

1) Collector / Arterial A. No curb overtopping. A minimum 12 foot wide

dry lane shall be maintained in each direction. In
no case shall the flow of water extend more than
half-way onto the lane adjacent to the curb.

2) Urban Commercial / Industrial Local Street, A. No curb overtopping. In no case shall the flow of
Urban Local Street, Rural Local Street water extend more than half-way onto the lane

adjacent to the curb.

Notes:

1. If one or more of the above conditions cannot be met, the maximum depth of flow in the gutter flowline
shall be less than or equal to 6 inches, or curb height, whichever is less.

2. Where no curb and gutter exists, encroachment onto adjacent property shall not be allowed.

3. Other criteria such as the Federal Housing Administration regulations may impose standards more

restrictive than cited.
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Table 6.4. Street Capacity Limitations for 100-Year Storm.

100-Year Return Period Storm Street Capacity
Roadway Functional Classification Limitations (See Notes)

1. Collector / Arterial A. Residential dwellings, public, commercial, and

industrial buildings shall not be inundated at the

ground line.

B. The product of the maximum depth of flow (feet) at
any point on the traveled way times the average
flow velocity (feet per second) shall be less than or
equal to six (6).

C. On County designated emergency routes a
minimum 12 foot wide dry lane shall be maintained,
centered on the roadway, or the County may
establish an allowable depth of water.

2. Urban Commercial / Industrial Local Street, A. Residential dwellings, public, commercial, and
Urban Local Street, Rural Local Street, Urban industrial buildings shall not be inundated at the
Local Street ground line.

B. The product of the maximum depth of flow (feet) at
any point on the traveled way times the average
flow velocity (feet per second) shall be less than or
equal to six (6).

C. On County designated emergency routes a
minimum 12 foot wide dry lane shall be maintained,
centered on the roadway, or the County may
establish an allowable depth of water.

Notes:

1. For residential construction, the reference level as designated in the FEMA National Flood Insurance
Program Elevation Certificate shall be located a minimum of one foot above the base flood elevation.

2. For nonresidential construction, the reference level as designated in the FEMA National Flood Insurance
Program Elevation Certificate shall be located a minimum of one foot above the base flood elevation, or the
construction shall be flood proofed in accordance with FEMA requirements to or above the base flood
level.

3. Other criteria such as the Federal Housing Administration regulations may impose regulations more

restrictive than cited.

6.6.4 Culvert Design

6.6.4.1 Culverts
Culverts shall be installed where natural or manmade drainage channels or ditches are crossed by roads.

6.6.4.2 Design Storm Frequency
All culverts shall be designed to pass the flow for the design storm as indicated in Section 6.6.1.
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6.6.4.3 Minimum Size

The minimum culvert size shall be 15-inch diameter for round pipe or an equivalent flow area for other
pipe shapes.

6.6.4.4 Culvert Materials

Culverts shall be reinforced concrete pipe (RCP) in accordance with the Standard Details under roadways,
and other traffic areas.

6.6.4.5 Driveway Crossing Culverts

The use of dip sections rather than culverts is encouraged where roadside ditches cross rural residential
driveways. Corrugated metal pipe within public right-of-way will only be allowed for residential
driveway approaches on county roadside ditches.

6.6.4.6 Headwater Criteria

The maximum headwater for the design storm for culverts greater than 36” diameter or a culvert rise of
36” shall be 1.5 times the culvert height. The maximum headwater for culverts with a height of 36” or
less shall be 5 feet if adjacent properties are not adversely affected. In all cases a minimum of 12 inches
of freeboard at the headwall shall be provided, and the maximum headwater shall be below the bottom of
the adjacent road subgrade.

6.6.4.7 Tailwater Criteria

When discharging from a pipe to a drainage facility including detention ponds, the outlet hydraulics shall
be modeled such that the flow depth in the downstream drainage facility is accounted for when setting the
tailwater depth at the pipe outfall. The depth in the drainage facility may be difficult to determine due to
variations in drainage and irrigation flows, and the relative invert elevations. Outlets hydraulics shall be
determined based on the receiving drainage facility having a water depth of 50 percent of capacity.

6.6.4.8 Alignment

Whenever possible, culverts should be aligned with the natural channel to reduce inlet and outlet
transition problems.

Where the natural channel alignment would result in an exceptionally long culvert, modification to the
natural alignment may be necessary. Since such modifications will change the natural stability of the
channel, such modifications shall be thoroughly investigated to prevent erosion to adjacent properties or
siltation of the culvert.

6.6.4.9 Multiple Barrel Culverts

Multiple culverts may be used if available fill height or headwater constraints limit the size of culvert
needed to convey the flood flow.

6.6.4.10 Inlet and Outlet Configuration

Culverts shall be designed with protection at the inlet and outlet areas. The culvert inlet shall include a
headwall with wing walls or a flared end-section.

The outlet area shall also include a headwall with wing walls or a flared end-section. Where outlet
velocities exceed the limitation set forth in Section 6.6.5.15 Storm Drain Outlet Protection, an energy
dissipater shall be required.
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6.6.4.11 Structural Design

All culverts shall be designed to withstand, as a minimum, an H-20 loading in accordance with the design
procedures of AASHTO “Standard Specifications for Highway Bridges” and with the pipe manufacturer’s
recommendations. The minimum cover for culverts shall be 18". The design engineer shall provide
written certification for cover less than 18”. Under no circumstances shall culverts be located within the
asphalt concrete and base course pavement sections.

6.6.5 Storm Drains

6.6.5.1 Storm Drain Hydraulic Analysis

A hydraulic analysis of all storm drains shall be performed and submitted to the Engineering Division as
part of the Technical Drainage Report. Storm drain hydraulic and capacity analysis shall account for
changes in flow conditions (open channel versus pressure flow) in the HGL and EGL calculations. Both
the HGL and the EGL for the design flow shall be included in the Technical Drainage Report. Design
flows shall be based on build-out conditions.

6.6.5.2 Allowable Storm Drain Capacity

The storm drain capacity calculations shall begin at the storm drain outlet and proceed upstream,
accounting for all energy losses. The EGL and HGL shall be calculated to include all hydraulic losses
including friction, expansion, constriction, bend, and junction losses. The available energy at all
junctions and transitions shall be checked to determine whether or not the flow in the storm drain will be
pressurized due to backwater effects even if the design flow is less than the full flow capacity of the storm
drain.

If any section of the storm drain is pressurized due to backwater effects, then the storm drain system shall
be designed to convey the design storm under surcharged or pressure flow conditions. The storm drain
shall be considered surcharged when the depth of flow (HGL) in the storm drain is greater than eighty
percent of full flow depth. The maximum level of surcharging for the capacity analysis shall be limited to
maintaining the HGL to one foot below the final grade above the storm drain at all locations. Special site
conditions that warrant additional surcharging will require locking type manhole covers or grated covers
and will be reviewed on a case by case basis by the Engineering Division.

6.6.5.3 Allowable Storm Drain Velocity

The maximum velocity in all storm drains and culverts shall not exceed the erosion resisting capabilities
of the conduit and storm drain system, and in no case shall exceed 15 feet per second (fps).

The minimum velocity shall not be less than 3 fps with the storm drain at half full or greater conditions.

6.6.5.4 Minimum Storm Drain Slope

The minimum storm drain slope is 0.25%. Deposition of sediment shall be evaluated and mitigated on all
storm drain designs.

6.6.5.5 Manning’s Roughness Coefficient

All storm drain system hydraulic calculations shall be performed using Manning’s Formula. A
Manning’s roughness factor, or “n”, shall be as defined by the specific pipe manufacturer provided that
the coefficient is within the range of accepted engineering standards.
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6.6.5.6 Minimum Pipe Size

The minimum pipe size for public storm inlet laterals and public storm drain mains shall be 15-inches
(15”) in diameter for round pipe, or an equivalent flow area for other pipe shapes.

6.6.5.7 Minimum Cover

All storm drain pipe shall be designed to withstand, as a minimum, an H-20 loading in accordance with
the design procedures of AASHTO “Standard Specifications for Highway Bridges” and with pipe
manufacturers recommendations. The minimum allowable cover over the storm drain pipe shall be 18”.
The design engineer shall provide written certification for cover less than 18”. Under no circumstances
shall culverts be located within the asphalt concrete and base course pavement sections.

6.6.5.8 Manhole and Junction Spacing

A manhole, catch basin, or curb inlet shall be located at all changes in pipe size, direction, elevation and
grade for all pipes. Maximum spacing between manholes on storm drain less than 48" in diameter shall
be 400 feet. The maximum spacing shall be reduced if required by the entity that will maintain the storm
drain. For pipes with a diameter (or rise dimension) of 48 inches and greater, the designer shall consult
with the Engineering Division for location of manholes and junctions based on hydraulic and maintenance
considerations. Deposition of sediment shall be evaluated and mitigated in all storm drain designs.

Standard manhole details are included in Appendix D. Precast manhole tees are not allowed where there
is a change in storm drain slope or alignment or where there are intersecting storm drain mains or laterals.
Pipes may be directly cast into the manhole base. Gasketed joints, locking type manhole covers, and/or
grated manhole covers for pressure flow conditions may be required.

6.6.5.9 Horizontal Alignment

The horizontal alignment of storm drains shall be straight between manholes, catch basins, or curb inlets.
All storm drains shall be placed within the right-of-way dedicated for public streets unless the use of
easements is approved by the Engineering Division.

6.6.5.10 Utility Clearances

Storm drains and culverts shall be located to minimize potential contamination and disturbance of water
supply and sanitary sewer mains. Refer to Sections 4.5.2 and 5.1.3.4 of this manual for further direction.
Additional requirements may be imposed by the local utility companies, or the Nevada Division of
Environmental Protection Bureau of Safe Drinking Water. Where requirements differ, the more stringent
shall apply.

6.6.5.11 Storm Inlet and Catch Basin Types, Locations, and Capacity Factors

Standard plans for approved storm inlets and catch basins are included in Appendix D. The allowable use
of these storm inlet and catch basin types is presented in Table 6.5. All catch basins shall have sumps
(17-inches minimum, 24-inches maximum).

Allowable inlet capacity factors for each of the standard inlets and catch basins are also presented in
Table 6.5. These capacity factors shall be applied to the calculated capacity of the inlets and catch basins
to account for plugging from debris and sediment which decrease the capacity of the standard inlets.
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Table 6.5. Allowable Storm Inlet Types and Capacity Factors.

Permitted
Inlet or Catch Standard Location
Basin Type Detail No. Permitted Use Condition Capacity Factor
Catch Basin Type | DC-D02 Private Use Only Sump 0.65
Type 1A Curb Inlet DC-D03 All Streets with Continuous Grade | 0.70 (Grate)
Curb and Gutter 0.80 (Curb Opening)
Sump 0.65
Catch Basin Type 3 DC-D05 Landscaped or Sump 0.50
Unimproved
Areas

Notes:
1. Standard Detail Numbers refer to the Standard Details Incorporated in Appendix D.

2. Capacity factor is applied to the calculated inlet capacity to account for factors which reduce actual inlet
capacity.

Catch basins or inlets shall be installed at low points of vertical curves, at all street intersections, and at
sufficient intervals to intake the design storm peak flow such that flows will not exceed allowable spread
widths, interfere with traffic or flood adjoining property in accordance with the requirements of Table 6.3.
Catch basins and inlets shall be located immediately upstream of the intersection and immediately
upstream of crosswalk locations. Catch basins or inlets shall not be located within crosswalks or
pedestrian ramps. When storm drain pipes are connected to a catch basin, inlet, or manhole with
concrete/grout, both the inside and outside of the catch basin, manhole, or inlet shall be grouted at the
pipe connection.

The maximum allowable ponding for inlets in a sump condition shall comply with the street capacity
requirements indicated in Table 6.3.

6.6.5.12 Sand/Oil Interceptor
Sand/oil interceptors shall be installed as set forth below:
1. When required for compliance with Title 20.100.060-070.
2 When required by the approving authority.
3. When required by the Water Conveyance Advisory Committee.
4 On all new development in urban service areas prior to discharge to a ditch, detention

pond or open water body.

Sand/oil interceptors shall comply with the following:

1. be sized to treat the first half-inch of a storm event,
2. be sized to remove 80 percent of the total suspended solids,
3. have a by-pass for flows that exceed their treatment capacity and
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4. include a sampling port to sample water as it leaves the unit.

Sand/oil interceptors shall be installed on private property and be maintained by the property owner. A
detailed maintenance and sampling plan shall be submitted with the improvement plans. Should the
property owner or developer fail to adequately maintain said facilities, Douglas County or the governing
entity shall have the right to enter said property, upon proper notice, for the purposes of maintenance. All
such maintenance costs shall be assessed against the owner(s).

6.6.5.13 Storm Drain Pipe Material and Shape

The material and shape of the storm drain shall be in accordance with the “Standard Specifications for
Public Works Construction.” Round, arch, elliptical, square, or rectangular reinforced concrete pipe
(RCP) in accordance with ASTM C-76, C-506, C-507, C-789 or C-850 shall be used for storm drain
construction under roadways, and other traffic areas. Reinforced concrete pipe shall be at a minimum
Class III, or the appropriate class when design requires greater pipe support strength. Other pipe materials
as approved for storm drain use are permitted on private property and areas outside of roadway or traffic
areas. Corrugated metal pipe within public right-of-way will only be allowed for residential driveway
approaches on county roadside ditches. All pipe joints, structure joints, and all joints between pipes and
structures shall be watertight.

6.6.5.14 Joint Sealants and Gaskets

Pipe joints shall be rubber gaskets for all pipes within public right-of-way and all roadways and traveled
ways.

6.6.5.15 Storm Drain QOutlet Protection

Storm drain outlets shall be designed and constructed with outlet protection for discharges to channels
with unlined bottoms. Mitigation measures to protect storm drain outlets shall be included in the
technical drainage study and shall be designed by a licensed engineer. The following are minimum
requirements for outlet protection:

Outlet Velocity (fps) Minimum Outlet Protection

less than 5 Recommended Mitigation Measures per the Drainage Study
between 5 and 15 Rip-rap Protection or Energy Dissipater

greater than 15 Energy Dissipater

For channels with lined bottoms, the outlet discharge velocity shall not exceed the maximum allowable
channel velocity without an energy dissipation structure. Specifications and drawings for the outlet
protection shall be submitted with the improvement plans.

6.6.6 Temporary Crossings (Dip Sections)

Temporary crossings are defined as dip road sections with a culvert sized to pass nuisance flow.
Temporary crossings for roads will be reviewed on a case by case basis. Consideration will be given to
the following items:

1. Drainage area contributing to crossing.

2 Level of roadway traffic.

3 Vertical and horizontal roadway alignment (sight distance).

4. Alternate access routes.

5 Time frame for temporary crossing (time to construction of permanent crossing).
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6. Current and projected development density.
7. 25 year and 100 year storm flows.
8. Special design to mitigate erosion impacts

In general, in addition to the above items, the following criterion shall be satisfied for dip road sections
for the design storm:
Velocity of flow (ft/sec) x depth of flow (ft) <6

6.6.7 Drainage Channels

When open drainage channels are permitted, the potential for erosion and scour shall be determined, and
submitted as part of the drainage report. Drainage channel design shall incorporate recommended
mitigation measures to prevent erosion, sediment transport and sediment deposition. Flow velocities in
drainage channels shall not exceed the maximum permissible flow velocities for the design storm as
recommended in the ASCE Manuals and Reports of Engineering Practice No. 77, “Design and
Construction of Urban Stormwater Management Systems.” Drainage channels shall be sized to provide a
minimum of one foot of freeboard above the water surface elevation for the design storm peak runoff.
Drainage channels that convey any FEMA flood flow shall be lined to the 100-year flood level.

Side slopes for unlined channels shall be 3:1 (horizontal to vertical) or flatter. Side slopes for lined
channels shall be 2:1 (horizontal to vertical) or flatter. The use of rip rap as a channel lining is
discouraged due to maintenance requirements. Channel linings, including blankets, shall have a minimum
lifespan of five (5) years.

All drainage channels that are not located within public rights-of-way shall be located in easements
dedicated to the County or the appropriate entity, and shall be provided with permanent maintenance
access roads in accordance with Section 2.12.15 Improved Maintenance Access to provide access for
maintenance.

6.6.8 Detention Facilities

The main purpose of a detention basin is to temporarily store runoff and reduce peak discharge by
allowing flow to be discharged at a controlled rate. This controlled discharge rate shall be determined so
that the rate of post-development runoff will not exceed the rate of pre-development runoff leaving the
site.

Detention facilities shall be designed by and constructed by developers or local property owners. The
facilities are intended to allow development by protecting a site from existing flooding conditions or to
protect downstream property from increased runoff caused by development.

6.6.8.1 Detention/Retention Design Guidelines and Standards
The following sections describe guidelines governing detention basin designs.
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6.6.8.1.1

Detention Facilities

Detention facilities shall comply with the following:

1.

10.

11.

12.

13.
14.

Impounding of water for stormwater control purposes shall comply with regulations of
the Nevada State Engineer for the construction of dams where pertinent.

The top six inches of soil in the basin shall have a maximum particle size of three (3)
inches. Basins shall be seeded with a drought tolerant mix of turf grasses. Vegetation
shall be established prior to acceptance by the County or local entity. Refer to Section
7.2.11.3 Permanent Erosion Control Standards for landscaping and irrigation
requirements. Within the Town of Gardnerville, detention facilities shall be equipped
with a fully-automatic permanent below-ground irrigation system approved by the Town
of Gardnerville.

Detention basins shall be below grade unless otherwise approved in writing by the
Douglas County Engineer.

Impacts from and to groundwater shall be evaluated and mitigated.
Basins shall be sited within drainage easements.

Detention basin outlet capacity shall not exceed the pre-developed flow rate to the point
of discharge. The analysis shall include inflows occurring downstream of the detention
basin to the point of discharge and changes in flow conditions and hydraulics due to the
use of the upstream detention basin, and shall not exceed the pre-developed flow rate (up
to the design storm) for the affected property (see Section 6.1.5 Storm Runoff Detention).

All detention basins are required to properly function under all reasonable debris and
sedimentation conditions. Sand/oil separators shall be located immediately upstream of
the detention basin inlet. Refer to Section 6.6.5.12 for sand/oil separator sizing criteria.

In-channel detention basins shall safely pass the 100-year storm event as a minimum.

Detention ponds shall be designed to include provisions for security and public safety.
Ponds greater than two feet in depth to the spillway elevation, or to the outlet elevation,
and with side slopes steeper than 4:1, shall either be fenced or have a 15-foot wide bench
area around the pond perimeter above the freeboard elevation. Ponds that are not fenced
shall be signed that the ponds are not to be entered when water is present.

Basins shall be drained in not more than 48-hours after the end of the design storm.
(Drain time is defined as the time from the end of precipitation until the basin is drained
of 90% of design capacity). Properly designed and functional low flow outlets shall be
provided in all detention basins.

Design of all detention basins shall include emergency spillways which pass the 100-year
storm event and are protected against erosive forces.

A minimum of one foot of freeboard is required above the emergency spillway design
water surface elevation.

Basin discharge shall be self-regulating (passive).

Inflows shall be based on build-out conditions for the tributary area within the project
limit (including all phases) in accordance with the Douglas County Master Plan, and on
the existing conditions for the tributary area outside the project limits.
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15. Detention basins shall have side slopes no steeper than 4:1 horizontal to vertical. Access
to the basin bottom, fore bay, inlet and outlet structures and spillways shall be provided
by a paved ramp with slope no steeper than 6:1 horizontal to vertical with a minimum
width of 12 feet. Structural surfaces other than asphalt concrete may be allowed for the
ramp with the approval of the County and entity that will maintain the basin.

Where retention/infiltration has been approved,proposed the following shall apply:

1. Infiltration rates shall be based on a minimum of three hydraulic conductivity tests at
each proposed infiltration system site. The minimum acceptable hydraulic conductivity
for infiltration systems is 0.5 inches per hour. The infiltration rate used in design to size
the facilities shall be limited to a maximum of 50 percent of the infiltration rate
determined from field tests. The retention/infiltration facility shall have adequate
infiltration area to infiltrate all stormwater from the entire 25 year design storm within 48
hours after the end of the storm.

2. Retention/infiltration facilities shall be sized to contain 1.5 times the entire 25-year
design storm volume for the project (not the difference between the existing undeveloped
runoff volume and developed runoff volume). The infiltration rate shall not be used to
reduce the required size of the retention/infiltration facility.

3. Sand/oil separators shall be located immediately upstream of the retention basin inlet.
Refer to Section 6.6.5.12 for sand/oil separator sizing criteria.

4. In the case where the capacity of the retention/infiltration facility is exceeded, impacts to
downstream properties shall be evaluated and mitigated. Emergency flow paths shall be
provided for release of storm volumes in excess of the design storm.

5. A detailed maintenance plan shall be included with the final drainage report.
6. Analysis of soil infiltration capabilities and groundwater issues.
7. Safeguards for public protection.

6.6.8.1.2 Flow Restrictor Outlets

The flow restrictor outlet shall be sized to control discharge from a basin as set forth in Section 6.1.5
Storm Runoff Detention. Outfall from a flow restrictor shall be provided by a culvert or pipe conduit.
The types of flow restrictors for parking lot detention may be under-sidewalk drains or pipes.

6.6.8.1.3 Minimum Outlet Conduit Size

The minimum conduit size for use in detention facilities is an 18-inch diameter. Orifice plates may be
utilized to reduce flows from this minimum pipe size, and shall be designed to prevent floatable debris
from blocking the orifice(s), and allow cleaning and maintenance during “worst case” scenarios.

6.6.8.1.4 Emergency Spillways

All detention and infiltrations facilities shall have the ability to pass 100-year return period storm event
and flows in excess of the design storm without endangering the structural integrity of the facility or
diverting flows from their historic drainage pattern. Impacts to downstream properties shall be
considered when siting and designing the spillway.

A detention or retention basin may have more than one spillway. If a basin has only one spillway, it shall
be able to pass both the design flow and 100-year return period storm event. If the geometry of the basin
site does not allow for a single spillway to serve these two flows, two spillways may be provided. The
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principal spillway will be designed to handle the design storm flow. For flows greater than the design
storm flow, the emergency spillway shall allow these greater flows to be passed safely.

6.6.8.1.5 Debris and Sedimentation

Provide for protection of the outlet works from debris and for the control and removal of sedimentation in
the basin. Sedimentation effects shall be considered in design and may be reduced by the construction of
debris basins upstream of the detention facility or by providing additional storage capacity in the
detention facility for storage of sediment. The invert of the emergency spillway shall be set equal to or
above the design storm water surface elevation.

6.6.8.1.6 Trash Racks

All outlet works, the upper end of all closed conduits, and low flow conduits shall be provided with a
trash rack for debris control. The trash rack shall provide a maximum bar spacing not to exceed two-
thirds of the outlet opening or diameter. The total area of the trash rack shall allow for passage of the
design outlet flow with 50 percent of the trash rack blocked.

6.6.8.1.7 Embankment Protection

Detention/Retention Pond embankments shall be protected from structural failure from overtopping.
Overtopping can be caused by a larger than design inflow, or from obstruction of the low flow outlet.
Embankment protection shall be provided by embankment armoring (i.e. rip-rap) or use of slopes of 5:1
(horizontal to vertical) or flatter.

6.6.8.1.8 Maintenance Requirements

All detention facilities shall be designed to minimize maintenance and to allow access by equipment and
workers to perform maintenance. Any plan for development requiring the construction of these facilities
shall include a plan for maintenance, enforceable against the owners of the property to be served.

6.6.8.1.9 Detention Basin Siting Guidelines

Detention basins shall be located to minimize their impact on the site and to ensure public safety. Basins
shall be placed to minimize impact on public facilities (e.g. roadway and sidewalk deterioration).
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DIVISION 7
IMPROVEMENT PLANS

7.1 General

All plans submitted to the County shall be on standard 24 inch by 36 inch sheets or 22 inch by 34 inch
sheets. Incomplete plans will be returned without review. Permits for grading only, or any
improvements, will not be considered or issued until complete plans for the improvements are submitted
to the County.

Margins shall be 1.5 inches on the left edge and 1-inch on the other three sides. Each sheet of the plans
shall have a north arrow, scale (numeric and bar), and shall carry a title block which shall contain the
name of the project, owner(s) and type of design shown on the plan; the Engineering firm’s name,
address, and telephone number; the name and stamp of the professional engineer licensed in Nevada,
responsible for design, the date, sheet number and total number of sheets; and information necessary to
clarify the design. The plans shall clearly indicate in plan and profile, the distinction between existing
conditions and proposed improvements, and shall designate improvements as public or private. The plans
shall show adjacent property owners.

The plans shall include a revision block on each sheet with revision number, date, initials of design
engineer, description of plan changes, and spaces for County approval and date. All revisions within the
plans shall be referenced on the title sheet.

7.2 Requirements

All plans shall conform to County Standards, and shall be complete, sealed, signed, and dated by a
professional engineer, or architect where required, licensed in Nevada, and conform to the requirements
of this manual and NRS and NAC 625 & 623, respectfully. Plans that are not complete and are not in
conformance with County requirements will be returned without review.

7.2.1 Title Sheet

The first sheet shall be a title sheet and include a location map and index map with the following
information:

1. Location map:
a. Project location
b. Major cross streets
C. COL_mty, Town, or General Improvement District boundary lines if near the
project
d. North arrow
e. Scale: 1” = 1000’ (or as appropriate)
2. Index map:
a. Street configuration within the project
b. Lot configuration and numbers (include entire tentative tract or
development)
C. Project boundaries
d. Street names
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e. Index of sheets
f. County, Town, or General Improvement District boundary lines if contiguous to
project

g. North arrow
h Scale: 1” =200’ (or as appropriate)
i. Section lines

3. Signature Blocks for the following:
a. County Engineer
b. General Improvement District (as required)
C. Town (as required)
d. Water Company (as required)
e. Sanitary (as required)
f. Fire Authority (as required)
g. State Agency (as required)
h. Project Owner (if private development)

4. General Information
a. Basis of Bearing
b. Benchmark

7.2.2 Utility Index

A Utility Index will be required where significant amounts of infrastructure are planned, and a general
overview of the whole improvements is desired. The Utility Index shall be a single sheet of the
subdivision or development showing the general location of gas, electric and telephone lines and
facilities, water, sanitary sewer and storm drain systems, identifying and numbering all manholes and
structures and indicating improvements as either public or private as appropriate. The utility index shall

include:
1. The location of the development in relationship to the surrounding area
2. All properties to be serviced by the water and/or sewer system
3. All existing and proposed water mains, sewer mains, irrigation facilities and storm drains
serving the development and their respective sizes, and direction of flow
4, All valves, fire hydrants, blowoffs, manholes, lift stations, pump stations, etc.
5. All street rights-of-way and easements
6. All street names, lot lines and lot numbers, and property boundaries
7. The location of all wells within the boundaries of the development
8. Water service and sewer lateral locations
9. Gas line locations
10. Electrical line locations
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11. Telephone and communication line locations
12. Cable line locations
13. Scale
14, North arrow

7.2.3 Right-of-Way

Right-of-way lines on both sides of all streets, the boundaries of lots fronting on both sides of all streets,
drainage easements, utility easements, section lines and corners, land grant lines, slope easements, and
temporary construction easements both existing and proposed shall be shown on the plans. All right-of-
way and easement lines and widths shall be dimensioned and noted.

7.2.4 Topography

All pertinent topographic features (existing and proposed) such as street lines, curbs, sidewalks,
shoulders, location and size of sanitary sewers, storm drains, water, gas, electrical, telephone lines and
other underground facilities shall be shown. Structures, houses, trees and other flora, drainage ditches,
utility poles, fire hydrants, and all other features of the area which may affect the design shall also be
shown.

Where proposed improvements meet existing infrastructure facilities, the plan shall show all pertinent
existing elevations, gutter grades, center line of pavement, sewer and storm drain inverts and slopes,
driveway locations, etc. for a minimum distance of 100 feet from the boundary or limits of the
development.

When showing existing pavement or concrete in relation to new work, shading or delineation shall be
made to identify new work from existing features.

7.2.5 Stationing and Orientation

All street center lines, beginning of curves, points of compound curves, end of curves and limits of work
shall be stationed on the plans. Curve data shall include; centerline radius, length of curve, delta or
central angle and tangent distance. Vertical curves shall include the length of the curve, begin vertical
curve and end vertical curve stations and elevations, and the K-value used (rate of vertical curvature).

A Class A monument in accordance with the Standard Details shall be constructed at all street
intersections, beginning and end of horizontal curves, points of curvature, and angle points.

7.2.6 Basis of Bearing and Bench Marks
All improvement plans shall include the following:

1. The horizontal survey control and basis-of-bearing for all improvement plans shall be the Nevada
State Plane Coordinated System, West Zone, based on the North American Datum-1983/1994
(NAD 83/94). Survey control points used for the horizontal control shall be shown on the
improvement plans together with the Modified State Plane Coordinate System coordinate values
for these points. A basis-of-bearing statement identifying that the improvement plans are based
on the Nevada state plane coordinated system, West Zone, (NAD 83/94), shall be included on the
plans.

2. The preferred vertical survey control for all improvement plans is the North American Vertical
Datum-1988 (NAVD 88). The North American Vertical Datum-1929 (NAVD 29) may be used
only until FEMA issues new flood insurance rate maps based NAVD 88, at which time NAVD 88
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shall be used for vertical control. Bench marks used for the vertical control shall be shown on the
improvement plans together with the elevation of the bench mark(s). A bench mark statement
identifying the bench mark or bench marks used for the improvement plans and the datum on
which they are based shall be included on the plans.

7.2.7 Typical Section

A typical section(s) for each type of street within the area to be improved, delineating the structural
features, width of right-of-way, improvement dimensions and details on both sides of all streets shall be a
part of the plans. The typical section must include all utilities, including but not limited to: sewer, water,
drainage, power, cable, phone, and gas.

7.2.8 Cross Sections

Cross sections shall be included in the plans for areas of significant cutting and/or filling when required
by the Engineering Division.

7.2.9 Grading(Modify Pending Board Action on Hillside Ordinance)

The minimum acceptable standards for grading are presented in this section and in Appendix G Hillside
Grading. Grading within the Tahoe Basin portion of Douglas County shall conform to the requirements
of the Tahoe Regional Planning Agency and be approved by the Engineering Division.

Submittals are necessary to ensure that on-site drainage is adequately handled, that off-site drainage at
ultimate development in accordance with the current master plan, is conveyed through the project, and
that the proposed development grading plans are compatible with adjacent property topography.

This section of the manual specifies the requirements of grading plans for improvements. It includes
items pertinent for the County’s review and reflects established professional engineering practice for
preparation of grading plans. Grading plans shall be submitted to the County when required by the
International Building Code or International Residential Code, for all commercial improvements and for
all grading in excess of 5,000 cubic yards.

7.2.9.1 Grading Plan Requirements
Grading plans shall include the following as required:

Applicable General Notes. (See Table 7.1)

Legend and symbols.

Detail of typical lot drainage

Reference to the Geotechnical Engineering Report and/or Engineering Geologist Report.

o~ w0 b e

The grading and drainage plan shall clearly delineate the grading of the project and shall
include the following:

a. Location of drainage facilities
b. Direction of drainage flow in each street
C. Location of all existing buildings, structures, trees, cesspools, septic tanks, and

wells on the property.

d. The location of buildings or structures or other significant features which may be
impacted by the project.

Improvement Plans Part Il Page 7-4



Douglas County

Design Criteria and Improvement Standards June 07, 2007

e. All easements for drainage devices, roadways, and utilities with reference to the
Record book, page, and document number.

f. Accurate contours and spot elevations indicating the topography of the existing
ground and structures within the limits of the improvements and the surrounding
areas. Contours shall be shown beyond the property line of the site being graded
to properly indicate existing drainage patterns.

g. Finished grades by contours and/or spot elevations indicating proposed drainage
patterns and grading. Show finished grade elevations at corners of all structures,
curb returns, beginning of horizontal curves, ending of horizontal curves,
beginning of vertical curves, ending of vertical curves, and grade breaks. Pad
and finished floor elevations shall be shown for final grading plans.

h. The location where all cuts and fills match existing ground shall be shown. The
locations shall be shown continuous and obvious .

i. Fill compaction and testing requirements.

J- Building or structure setbacks where known per approved site plan.

K. All drainage structures and reference to street or storm drain plans for
construction details.

l. Location and complete details of detention basins.

m. Top and toe of all cut and fill slopes and setback from property boundary.

n. Location and complete details of subdrainage systems according to approved
geotechnical report.

0. Locations and reference to detail sheets for structural details of all walls, both
retaining walls and free standing walls.

p. North arrow and scale, 1” = 40’ minimum (include bar scale).

7.2.10 Grading Design Criteria
Grading shall conform to the International Building Code and the following requirements:

1. Minimum gradients for residential sites shall be as follows:
. Dirt, grass, etc. 2.0%
° Asphalt concrete 1.0%
o Portland cement concrete 0.4%
° Concrete gutter in paved area 0.4%

Hillside single family residential subdivision rear yard 2.0%

° Rough graded hillside lots 2.0%

o Terrace drains 4.0%

° Interceptor drains 2.0%
2. Minimum gradients for flat land industrial sites shall be as follows:

. Earth at rough grade stage 0.5%
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° Earth fine grade 1.0%
. Asphalt pavement (sheet flow) 1.0%
° Portland cement concrete pavement (sheet flow) 1.0%
o Portland cement concrete drain in earth area 0.5%
° Portland cement concrete gutter in paved area 0.4%
3. Design for water to flow to nearest practical street, storm drain or natural watercourse.

Provisions for the mitigation of cross lot drainage (i.e. lot line swales, ditches, or other
drainage measures) shall be constructed for all lots one acres or less in size. Provisions to
prevent surface drainage across lot lines shall be designed to convey runoff from the
design storm.

4. Show design and location of all drainage structures and improvements necessary for
development of the site.

5. Drainage shall not flow (sheet or concentrated) over the break of slopes.

6. For residential lots, edge of swales shall be 3 feet minimum from building pad.

7. Slopes:
a. Slopes shall be designed with full consideration of landscaping requirements.

Cut and fill slopes shall be no steeper than 2 horizontal to 1 vertical.

b. Drainage shall be directed away from the faces of cut and fill slopes or into
approved drainage structures. The faces of cut and fill slopes shall also be
constructed to prevent erosion. This may consist of stepping or other surface
protection such as erosion control blankets, vegetation, adding soil admixtures or
other means. The protection for the slopes shall be installed within 15 days after
completion of the rough grading.

C. Slopes to be planted shall be provided with an approved system of irrigation.

d. Recommendations in the geotechnical report shall be incorporated into the design
of slopes.

8. An air quality permit and storm water discharge permit shall be obtained by the developer
or owner in accordance with the requirements of the Nevada Division of Environmental
Protection.

7.2.11 Erosion Control Design Criteria

72111 General

Improvement plans shall show both temporary and permanent erosion control treatments. The plans shall
indicate temporary erosion control treatments which are to be installed and maintained throughout
construction until permanent erosion control measures are in place. The plans shall also indicate
permanent erosion control treatments that are to be constructed as part of the project. In all areas of the
County except the Lake Tahoe Basin, erosion control treatments shall comply with the Conservation
Commission and Nevada Division of Environmental Protection “Handbook of Best Management
Practices.” In the Lake Tahoe Basin, erosion control treatments shall comply with the Tahoe Regional
Planning Agency “Handbook of Best Management Practices.”
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7.211.2 Temporary Erosion Control Standards

Temporary erosion control treatments shall be shown on the improvement plans and comply with the
National Point Discharge Elimination System permit requirements. Temporary erosion control treatments
shall be installed within 15 days from the start of land disturbance activities, and shall provide for the
following:

1. Temporary soil stabilization measures, such as erosion control blankets, shall be installed
and maintained on graded slopes graded at 4:1 or steeper until permanent erosion control
treatments are in place.

2. Temporary desilting facilities shall be provided at all drainage structure inlets and prior to
discharge which leaves the area which is disturbed by the project, or enters a drainage,
stream, creek, lake, or waterway. Desilting facilities shall be designed for a 25-year peak
storm intensity. They shall be shown and detailed on the plans, and shall indicate the
desilting facility volume based on gradient, inflow, and nature of soils. The plans shall
indicate the size of desilting basin outlet pipe and outlet velocity. Outlet conditions from
the desilting facilities shall not exceed downstream limitations. All desilting facilities
shall have an overflow which is designed to safely pass 1.5 times the 25-year peak
discharge.

3. Placement of devices to reduce erosion damage (i.e. temporary berm, check dams, hay or
straw erosion checks, inlet sediment traps, etc.) within the area disturbed by the project
shall be shown on the plans. Approved stockpile locations for materials shall also be
indicated on the plans.

4. A construction entrance shall be installed prior to commencement of grading. Location
of the entrance may be adjusted by the contractor to facilitate grading operations. All
construction traffic which enters an existing paved road shall cross the construction
entrance. The construction entrance shall consist of a bed of nominal two-inch to four -
inch gravel no smaller than 15° wide, 30’ long and 12” deep. The construction entrance
shall be removed prior to placing base for paving.

72113 Permanent Erosion Control Standards

The improvement plans shall incorporate facilities, structures, and treatments necessary to prevent erosion
after completion of the project. Permanent erosion control treatments are required on all slopes steeper
than 4:1 (horizontal to vertical). Mechanical or planted permanent slope stabilization may be used for
permanent treatment.

Mechanical slope stabilization that consists of rock rip rap shall have a minimum layer thickness of
twelve inches (12”) and 75 percent of the rock shall be eight-inches or greater in diameter. The rock shall
contain a minimum of four fractured faces.

Planted slope stabilization shall consist of an erosion control blanket and ground cover plants or seeding.
Erosion control blankets shall have a minimum life span of three years, and the County will require that
planted slope stabilization be secured in the amount of the full value of the work for a minimum of two
years after installation of the work or until vegetation is established.

Where required to establish vegetation, slopes to be planted shall also be irrigated with an electrically
controlled automatic watering system designed to cover all portions of the slope. A minimum of head to
head coverage shall be required. The irrigation system shall be installed with an approved backflow
device. All planted slopes shall be irrigated by the developer until established as approved by the County.
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Landscaping, planting, and irrigation plans shall be submitted with the improvement plans for slopes
which are planted and/or irrigated. Landscape and irrigation plans shall be prepared and submitted in
accordance with the requirements of the Douglas County Code.

7.2.12 Site Drainage

Drawings which show site drainage shall be included in the improvement plans. Refer to Division 6,
Storm Drainage, for drainage plan requirements.

7.2.13 Plan and Profile Sheets

Plan sheets shall have a minimum scale of 1” = 40 horizontal. A scale bar shall be included on each
sheet. Plan and profile sheets shall show all utilities and improvements within the right-of-way.

7.2.13.1 Streets and Access Roads
Plan and profile sheets for streets and access roads shall include the following as a minimum:
1. Name of street.
2. Plan Section:  Show monuments, right-of-way width, improvements, traffic control

devices, intersecting streets, center line stationing, horizontal curve data and stationing.
Indicate bench mark stationing and elevation. Show existing facilities. Show grade
break stationing and elevations, lot numbers, easements, and assessor’s parcel nhumber.
Show stationing, elevations and calculated slope of curb returns at tangent points and at
ten (10) foot increments around the curb return.

3. Profile Section: Show existing and proposed grades along center line including vertical
curve elevations and data (including finished grade elevations at 25 foot intervals on
vertical curves), and the station and elevations of intersecting streets. Show existing
facilities.

7.2.13.2 Storm Drains
Refer to Division 6 Storm Drainage for storm drain plan requirements.

7.2.13.3 Sanitary Sewers
Refer to Division 5 Sewer Systems, for sanitary sewer plan requirements.

7.2.13.4 Water Systems
Refer to Division 4 Water Systems for water system plan requirements.

7.2.135 Electric, Telephone and Gas Utilities
Improvement plans should include the following:

1. Plan and profile sheets showing all proposed electric utilities including conduit, pads,
boxes, vaults, and services.

2. Plan and profile sheets showing all proposed telephone utilities including conduit, boxes,
vaults and services.

3. Plan and profile sheets showing all proposed gas lines and services.
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7.2.13.6 Existing Utilities

Improvement plans shall show all existing utilities. At a minimum, existing utilities shall be potholed to
determine location and depth at locations where proposed utilities will cross existing utilities. Pothole
information shall be shown on the improvement plans.

7.2.13.7 Landscaping

Landscape plans shall be prepared and submitted in accordance with the requirements of the Douglas
County Code. All landscape irrigation lines under pavement in public right-of-way or public easements
shall have a minimum cover of 42 inches and shall be constructed of polyvinyl chloride (PVC) in
conformance with AWWA C900 Standard for Polyvinyl Chloride (PVC) Pressure Pipe or polyethylene
tubing. The Engineering Division may allow use of other landscape irrigation line materials, such as
schedule 40 PVC, under pavement if they are installed in a steel conductor casing below the bottom of the
structural pavement section. The County may allow other casing materials such as PVVC with a dimension
ration (DR) of 35 or less, provided there is a minimum cover of 36 inches over the top of the casing pipe
and the conductor casing color or markings are consistent with those used for water utilities.

7.2.13.8 Details

Standard Details to be used on the project shall be shown on the plans. Additional details as necessary for
clarification of the improvements shall also be shown. Provide necessary general notes, including the
following note on the plans:

All construction shall conform to the “Standard Specifications for Public Works Construction”
and Douglas County Standards.

7.2.14 Record Drawings

Record drawings shall be submitted to the County prior to County acceptance of a subdivision, parcel
map, development, utilities, facilities, or improvements. The record drawings shall show all of the
changes in the improvements constructed from the approved plans. They shall also show the distance
from the nearest downstream sanitary sewer manhole to each wye or tee, and to the terminus of each
service at the property line.

Record drawings reproduced from the original drawings that have been stamped and sealed by a
professional engineer licensed in Nevada verifying the record conditions shall be submitted to the County.
A copy of the record drawings in PDF format shall also be submitted to the County on a compact disk or
other medium acceptable to the County.

7.3  Permit Requirements
Refer to the Douglas County Development Code for permit requirements.

7.4  Changes in Plans

No changes in the design will be permitted after the plans have been approved unless written approval is
given by the County. Plans so changed shall be resubmitted to the County for review. Changes made in
the design without approval by the County may result in revocation of the construction permit (or other
County-issued permit) and refusal by the County to accept the improvements.

If, during construction, changes in the plans are required due to field conditions, such changes shall be
approved by the County in writing, and the changes noted on the record drawings.
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75 References

1. “International Building Code,” International Code Council, Inc.
2. “International Residential Code,” International Code Council, Inc.
3. Regional Transportation Commission of Washoe County, Washoe County, City of Sparks, City

of Reno, Carson City, City of Yerington, “Standard Specifications for Public Works
Construction.”
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10.

11.

12.

Table 7.1. Grading Plan General Notes.

All work shall be done in accordance with the International Building Code, OSHA requirements
for excavation, and special requirements of the permit. Violations will result in the stoppage of
all work until the violation is corrected.

No work shall be started without first notifying the County Inspector at (775) 782-6235 at least 2
working days before work is commenced.

Slopes shall be no steeper than 2 horizontal to 1 vertical, or as determined by the Geotechnical
Engineer and approved by the County.

Fills shall be placed in accordance with the requirements of the “Standard Specifications for
Public Works Construction.”

The Engineer of Record shall provide the county with copies of all test results on a weekly basis
and a bound report of the test results and inspection reports, arranged in chronological order, at
the completion of the project. The Engineer of Record shall provide the County with an opinion
regarding the construction similar to the following:

Engineer's Opinion
I hereby certify that | am a licensed engineer in the State of Nevada. To the best of
my knowledge, information and belief, the project was constructed in general
conformance with the plans and specifications, and in my professional opinion, is in
compliance with applicable laws, codes and ordinances.

Fill areas shall be cleared of all vegetation and debris, scarified, and be approved by the Engineer
of Record prior to the placing of fill.

Protective measures and temporary drainage provisions shall be used to protect adjoining
properties during construction of improvements.

Dust shall be controlled by the Contractor to the satisfaction of the County, and in accordance
with the Air Quality Permit from the Nevada Division of Environmental Protection when
required.

All streets shall be maintained free of dust and mud caused by grading operations. All operations
shall comply with the requirements of the Stormwater Discharge Permit from the Nevada
Division of Environmental Protection.

All cesspools, septic tanks, etc., to be abandoned shall be filled or removed in accordance with
the State of Nevada Standards and certified by the Engineer of Record.

Existing wells to be abandoned shall be capped in accordance with the State of Nevada Division
of Water Resources Regulations for Water Well and Related Drilling.

The Developer’s Engineer or Surveyor shall set grade stakes for all drainage devices and the
contractor shall obtain inspection before placing concrete.
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13.

14.

15.

16.

17.

Table 7.1. Grading Plan General Notes (Continued).

Finished Grading will be completed and approved, and Slope Planting and Irrigation Systems
installed before issuance of a certificate of occupancy.

No rock or similar material greater than 6” in diameter shall be placed in the fill unless
recommendations for such placement have been submitted by the Geotechnical Engineer in
advance and approved by the County.

The Geotechnical Engineer shall approve all grading including compaction requirements and the
stability of slopes created, existing or remaining.

In the event of changes arising during construction, the developer shall be responsible for
determining an acceptable solution and revising the plans for review and approval by the County.
No changes in the design will be permitted unless written approval is given by the County.

Erosion Control:

a. In case of emergency call (insert name and telephone number of owner’s responsible and
authorized person).

b. A standby crew for emergency work shall be available at all times. Necessary materials
shall be available on-site and stockpiled at approved locations to facilitate rapid
construction of temporary devices or to repair damaged erosion control measures.

C. After a rainstorm, all silt and debris shall be removed from check berms and desilting
facilities. Graded slope surface protection measures damaged during the rainstorm shall
also be repaired.

d. Fill slopes at the project perimeter must drain away from the top of the slope at the
conclusion of each working day.

e. A six-foot high perimeter fence or a 24-hour guard shall be posted on the site whenever
the depth of water in a facility exceeds 18 inches.

f. Stormwater shall be controlled by the Contractor to the satisfaction of the County and in
accordance with the Nevada Division of Environmental Protection stormwater permit.
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DIVISION 9
EASEMENTS

9.1 Requirements

All slope improvements, water mains, sewer mains, storm drains, utilities, or storm runoff improvements
shall be installed in public rights-of-way or easements granted by the Developer to the County, utility
purveyor, or General Improvement District. The legal description of easements shall be prepared by the
Developer. The Developer, after review and approval of the legal descriptions by the County, shall
prepare easement documents for execution by the County.

9.2  Easement Size
Required easement sizes are shown in Table 9.1.

Table 9.1. Required Easement Size.

Type of Easement Minimum Easement Size (feet)
7.5 feet (along all residential road frontages)

Underground Public Utility (gas, electric, | 10 feet (along all commercial road frontages)
telephone, cable television)

5 feet (along all side and rear lot lines)

Storm Drainage (open drainage channels) 32 feet plus top width of ditch

Storm Drainage (underground conveyance) | 20 feet!

Water Lines, Sewer Lines 20 feet*

Limits of slope plus 20 feet at the top of slopes that are
greater than 15 feet in height. Limits of slope plus 20

Slope feet at the bottom of slopes when the bottom of slope is
not adjacent to public right-of-way.
Other Easements 20 feet®
Notes:

1. Final easement width shall be determined by pipe width, required trench clearance and excavated side slopes
not steeper than 2:1 horizontal to vertical.
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DIVISION 10
STREET LIGHTING

10.1  General
The following design criteria shall govern the design of street lighting.

The Douglas County Master Plan (Chapter 10: Land Use Element) provides that urban communities
utilize development standards related to typical urban uses, including street lighting. Chapter 10 also
indicates that all areas outside of the urban areas are designated as rural, and that the development
standards for rural areas include “limited street lighting for safety”.

The street lighting shall be the responsibility of the subdivider or developer who shall make all necessary
arrangements for the installation of such lights as approved by the County. All street lighting within each
construction phase shall be complete and operational prior to issuance of any certificate of occupancy.

These standards apply to lighting for public roads and road intersections. They do not apply to lighting of
driveways, which would be considered during the development review process. (If lighting of a driveway
is required, the lighting would be provided, owned and maintained by the developer at no cost to the
County, outside of the County right-of-way.)

All street lights shall be metered. Street lighting systems shall be designed so that, to the extent possible,
the number of meters needed to serve the lights is minimized.

10.2  Design Criteria

Street lighting in urban areas shall be consistent with urban development practices. Street lighting in rural
areas shall be designed to provide limited street lighting for safety. The design engineer is responsible for
designing street lighting in accordance with generally accepted engineering practices and standards, and
meeting the appropriate standard of care in the design. References available to the design engineer
include but are not limited to current editions of the AASHTO Roadway Lighting Design Guide, IESNA
Roadway Lighting publication RP-8-00, NCHRP Report 612 Safe and Aesthetic Design of Urban
Roadside Treatments, NCHRP Report 672 Roundabouts: An Informational Guide, IES publication DG-
19-08 Design Guide for Roundabout Lighting, AASHTO Roadside Design Guide, and NCHRP Report
612 Safe and Aesthetic Design of Urban Roadside Treatments.

10.3 Street light Location
Street lights shall be located as far from the travelled way as is practicable.

A. Within urban service area boundaries:

1. A minimum of one street light shall be located at each residential local street intersection.

2. A minimum of one street light shall be located at each three-legged intersection (all

classifications).

3. A minimum of one street light shall be located at the end of each cul-de-sac or permanent dead
end street.
A minimum of two or more street lights shall be located at all other street intersections.
A minimum of one street light may be required at turning points.
Lighting of spot locations may be required when the driver is required to pass through a section
of road with complex geometry or raised channelization.

o as
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B. In rural areas (outside of urban boundaries):

1. A minimum of one street light shall be required at a 3-legged intersection of an arterial and any
other road.

2. A minimum of two street lights shall be required at a 4-legged intersection of an arterial and any
other road.

3. A minimum of one street light shall be located at the intersection of two collector roads.

4. Lighting of spot locations may be required when the driver is required to pass through a section
of road with complex geometry or raised channelization.

C. Roundabouts
A minimum of one street light shall be located on the approach to each crosswalk so that pedestrians

in the crosswalk are front lit. (For a roundabout with four crosswalks, this results in a minimum
requirement of eight street lights.)

10.4 Improvement Plans

Street lighting plans shall be submitted by the subdivider or developer to the County for review as part of
the improvement plans. Such plans shall show the location of each light, type of pole and foundation,
make, model, type and wattage of the luminaries, locations of meters, indicate which lights are served by
each meter, and a statement that the street light illumination provides safety lighting adequate for the
protection of the public.

10.5 Street Light Fixtures

A. Fixtures to be maintained by the County:
All street light fixtures to be maintained by the County shall be one of the following:
1. 250 watt high pressure sodium (HPS), or
2.BETA’s LEDway streetlight (IP66), 90 LEDs, Type 2, Medium Distribution, or
3.GE’s Evolve LED Cobrahead (R150), 157W, Type 3 Asymmetric wide-medium distribution, or
4.Other LED fixtures as may be approved by Public Works

B. Fixtures to be maintained by others:
1. The entity (i.e., Town, GID, etc.) responsible for maintenance of the street fixtures shall
approve the fixtures prior to approval of the plans by the County.
2. Where the entity responsible for maintenance of the fixtures has not been clearly defined,
the fixtures shall meet the criteria above for fixtures to be maintained by the County.
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10.4 Safety Bases and Street Light Poles

Street lights shall be located as far from the traveled way as is practical. Street light foundations shall

be constructed in accordance with the posted speed limits and available lateral clearance:

Minimum Pole Foundation Requirements

Lateral Clearance from
front face of curb to face
of pole (feet)

35 mph

40 mph - 45 mph

0 -2 feet

No poles allowed

No poles allowed

2 feet — 8 feet

Breakaway/safety bases

Breakway/safety bases

8 feet — 12 feet

No special requirement

Breakaway/safety bases

Greater than 12 feet

No special requirement

No special requirement

1. This table is based on the information provided in NCHRP Report 612, Safe and Aesthetic
Design of Urban Roadside Treatments.

2. For urban areas, a lateral clearance of 12° from face of curb to face of pole is desirable and should
be provided when practicable.

3. For rural conditions, provide a minimum clearance of 10 from the edge of traveled way to the
front face of pole, no special base requirement. For clearance of less than 10’ a breakaway/safety
base is required.

A. Street lights to be maintained by the County:
1. Where safety bases are required the street light poles shall be NDOT Type 7 or Type 14.
2. Where safety bases are not required the street light poles shall be direct burial poles of the
same type as are provided by NV Energy. Luminaries shall have a maximum height of
33’measured from the road surface to the luminary tenon, unless otherwise approved by
Public Works.

B. Street lights to be maintained by others
1. The entity (i.e., Town, GID, etc.) responsible for maintenance of the street lights shall have
the ability to specify the type of foundations and poles to be used.
2. Where the entity responsible for maintenance of the street lights has not been clearly
defined, the foundations and poles shall meet the criteria above for street lights to be
maintained by the County.

Street Lighting Part Il Page 10-3



Division 11
Reserved




Appendix A
Street Improvement Detalls




VARIES (40" MINIMUM)

1 LANE W/0 BIKE LANE 40" MIN.
1 LANE WITH BIKE LANE 40" MIN.
2 LANES W/O BIKE LANE 50" MIN.
2 LANES WITH BIKE LANE 50" MIN.

RURAL 3 LANES W/0 BIKE LANE 607 MIN.
3 LANES WITH BIKE LANE 62" MIN.
PL CL PL
VARIES (40’ M\N\MUM) URBAN
NOTE 10, 11
g |, 8 1224 |p'=8), 1426 | 42, 6 | 6MN
MINIMUM SHOULDER 1 OR 2 LANES NOTE NOTE 6
N ( raY ) InoTE 2|1 OEO%ELéNES) 1OTE
4’ PAVED ‘
¥~ SHOULDER
MIN."| NoTE 4, 5
2% 2%
4% o 2% <2 |
2‘7 N !
A, 9% cATOR \I_7\‘|—’
447%\/? GOPQ\NW
TYPE 1 CURB
AND GUTTER

10.

11.

. NUMBER OF LANES DETERMINED BY TRANSPORTATION ELEMENT OF THE DOUGLAS

COUNTY MASTER PLAN.

. USE 8 FEET AND A RAISED MEDIAN WITH CURB AND GUTTER ON 4 LANE SECTIONS

AND RESIDENTIAL COLLECTORS. A CONTINUOUS CENTER TURN LANE MAY BE REQUIRED
ON COMMERCIAL AND INDUSTRIAL ARTERIAL/COLLECTORS.

. THE OUTSIDE LANE WIDTH SHALL BE 14 FEET FOR URBAN SECTIONS WHEN NO

BIKE LANE IS REQUIRED. PARKING SHALL NOT BE ALLOWED ON STREET.

. BIKE LANES SHALL BE PROVIDED IN ACCORDANCE WITH THE DOUGLAS COUNTY

COMPREHENSIVE TRAIL PLAN. BIKE LANES IN RURAL AREAS SHALL BE 5 FEET

WIDE AND CONSTRUCTED WITH THE SAME STRUCTURAL SECTION AS THE ROADWAY.
WHERE THE BIKE LANE IS ADJACENT TO CURB AND GUTTER, THE BIKE LANE SHALL HAVE
A MINIMUM 4 FOOT WIDTH MEASURED FROM THE TRAFFIC LANE TO THE LONGITUDINAL
JOINT BETWEEN THE GUTTER PAN AND ROADWAY SURFACE.

BIKE LANES AND BIKE ROUTES SHALL BE SIGNED AND STRIPED IN ACCORDANCE
WITH THE AASHTO "GUIDE FOR THE DEVELOPMENT OF BICYCLE CONTROL FACILITIES”
AND THE FHWA "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.”

SIDEWALKS SHALL HAVE A MINIMUM WIDTH OF 6 FEET. SIDEWALKS WIDTHS GREATER
THAN 6 FEET MAY BE REQUIRED BY THE COUNTY, TOWN OF GARDNERVILLE OR
TOWN OF MINDEN.  ADDITIONAL RIGHT—OF—=WAY SHALL BE DEDICATED AS REQUIRED
TO ACCOMMODATE THE REQUIRED SIDEWALK WIDTH.

. PAVED SHOULDERS SHALL HAVE THE SAME STRUCTURAL SECTION AS THE ROADWAY.

AGGCREGATE SHOULDERS SHALL HAVE A MINIMUM OF 6 INCHES OF AGGREGATE BASE.

. STRUCTURAL SECTION TO BE DETERMINED BY ENGINEERING DESIGN, BUT IN NO CASE

SHALL THE ASPHALT CONCRETE BE LESS THAN 4 INCHES THICK AND THE AGGREGATE
BASE LESS THAN 8 INCHES THICK.

. TYPE 3 OVER TYPE 2 PLANTMIX BITUMINOUS SHALL BE USED. PG 64-28 NV SHALL BE USED

FOR ALL BITUMINOUS MIXES. MINIMUM COMPACTED LIFT THICKNESS SHALL BE 2 INCHES.
DRAINAGE AND [RRIGATION SYSTEMS SHALL BE ACCOMMODATED ON ADJOINING PROPERTY
BY PERMANENT EASEMENT OR BY ADDITIONAL RIGHT—-OF—WAY.

PERMANENT SLOPE EASEMENTS MAY BE REQUIRED TO ACCOMMODATE CONSTRUCTION

OF THE ROADWAY AND DRAINAGE FACILITIES.

NO.

REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

ARTERIAL/COLLECTOR [osre 6/07/2007

TYPICAL ROAD SECTION [t oc o1




RURAL URBAN

PL CL PL
30" MINIMUM 30" MINIMUM
NOTE 4, 5 NOTE 4, 5
8 L4 12’ 16’ L2, 6 | 5
MINIMUM ”[sHOULDER 1 LANE 1 LANE MIN.

2% 2% e

GUIDE POST
SEE DETAIL DC—A10 TYPE 1 CURB

AND GUTTER

1. AGGREGATE SHOULDERS SHALL HAVE A MINIMUM OF 6 INCHES OF AGGREGATE BASE.

2. STRUCTURAL SECTION TO BE DETERMINED BY ENGINEERING DESIGN, BUT IN NO CASE
SHALL THE ASPHALT CONCRETE BE LESS THAN 3 INCHES THICK AND THE AGGREGATE
BASE LESS THAN 6 INCHES THICK.

5. TYPE 3 PLANTMIX BITUMINOUS PAVEMENT WITH PG 64-28 NV SHALL BE USED ON THE
TOP & INCHES. TYPE 2 OR TYPE 3 PLANTMIX BITUMIOUNS PAVEMENT WITH PG 64—-28 NV
SHALL BE USED ON LOWER PAVEMENT LIFTS.

4. DRAINAGE AND IRRICATION SYSTEMS SHALL BE ACCOMMODATED ON ADJOINING PROPERTY
BY PERMANENT EASEMENT OR BY ADDITIONAL RIGHT—-0OF—-WAY.

5. PERMANENT SLOPE EASEMENTS MAY BE REQUIRED TO ACCOMMODATE CONSTRUCTION
OF THE ROADWAY AND DRAINAGE FACILITIES.

6. BIKE LANES SHALL BE PROVIDED IN ACCORDANCE WITH THE DOUGLAS COUNTY
COMPREHENSIVE TRAIL PLAN. BIKE LANES IN RURAL AREAS SHALL BE 5 FEET
WIDE AND CONSTRUCTED WITH THE SAME STRUCTURAL SECTION AS THE ROADWAY.
WHERE THE BIKE LANE IS ADJACENT TO CURB AND GUTTER, THE BIKE LANE SHALL
HAVE A MINIMUM 4 FOOT WIDTH MEASURED FROM THE TRAFFIC LANE TO THE
LONGITUDINAL JOINT BETWEEN THE GUTTER PAN AND ROADWAY SURFACE.

7. BIKE LANES AND BIKE ROUTES SHALL BE SIGNED AND STRIPED IN ACCORDANCE

WITH THE AASHTO "GUIDE FOR THE DEVELOPMENT OF BICYCLE CONTROL FACILITIES”
AND THE FHWA "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.”

NO.

REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

LOCAL ROAD SECTION |22 207200

DWC: DC AO02




SOUTH & WEST NORTH & EAST

B Utility Companies JA County Utilities |
PUE W W
- : ’ - ’ -
S5 Min. 10 5 S5 Min.

- . | Varies |
I

- $ \ ' y

Storm Drain

19" 197
@ T.V. @ o\ o
. Gas  Water * *
@ CElectric .
Reclaimed
@ Telephone Water
SEE NOTE #3

TYPICAL SECTION "B’

APPROX. DEPTH OF COVER
Storm Drain 247
Sanitary Sewer B84”
Water Main 427
Gas Main 307
T.V. 487
Electricity 727
Reclaimed Water 607

* OR LOCAL UTILITY STANDARDS

GENERAL NOTES

1. FOR COMMON TRENCH SECTION, SEE DETAIL DC—AO0S.
COMMON TRENCH NOT ALLOWED FOR WATER, SEWER OR RECLAIMED WATER.

2. P.U.E. INDICATES PUBLIC UTILITY EASEMENT.

3. PLACE LOCATION TAPE 17 ABOVE WATER, RECLAIMED WATER & SEWER PIPE.
(SEE DETAIL DC—A06). IN ADDITION TO LOCATION TAPE, PLACE LOCATOR WIRE
ON WATER, RECLAIMED WATER & SANITARY SEWER FORCE MAINS.

4. DEPTHS OF COVER AND LOCATION OTHER THAN THOSE SHOWN ABOVE ARE
SUBJECT TO COMMUNITY DEVELOPMENT APPROVAL.

NO. | REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

TYPICAL UTILITY DATE: 6,/07,/2007

MAIN LOCATIONS WG DC AO3




UTILITY LOCATION

GENERAL NOTES

1. Sanitary sewer lateral to be installed on the low side of the lot
(changes may be permitted upon approval of the sewer utility).

2. Common lot corners are defined as odd or even as counted
North or East from the preceding street intersection.

3. Water services shall be placed on odd lot corners on East—West
streets and on even lot corners on North—South streets.
Additionally, water services shall be one foot West or North
of the respective lot line (see sketch).

4. Gas services shall be placed on the same lot corners as
the water described above—except that it shall be four feet
East or South of the respective lot line (opposite side
of water) (see sketch).

5. FElectricity, telephone, and cable t.v. shall be placed on even

lot corners on East—West street and on odd lot corners
on North—South streets.

6. For main location see detail DC—AQ3.
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NO.

REVISION

DATE [STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

TYPICAL UTILITY DATE: 6,/07,/2007

LATERALS LOCATIONS  |owe.

DC A0O4




FINAL
GRADE

FINAL
GRADE

36”7

CABLE,
TELEPHONE
OR GAS Y

O

ELECT.
o O

30)7
607}
30"

ELECT.

127

— -
4>4”<7

ELECTRIC ALONE ELECTRIC AND GAS
OR

ELECTRIC AND TELEPHONE

FINAL

GRADE

CABLE OR
TELEPHONE v
©)

GAS vy

©)
ELECT.

Jﬁ_o ©)
T

42"

56”7

60”7

Y

ELECTRIC, GAS
AND TELEPHONE

NOTE:

. COMBINED TRENCHES SHALL BE USED ONLY WHEN PERMITTED BY THE

PARTICIPATING UTILITY COMPANIES.

. IF TELEPHONE IS IN CONDUIT, AND IN A COMMON TRENCH WITH GAS,

THEIR RELATIVE POSITION SHALL BE REVERSED: GAS ABOVE TELEPHONE.

. BACKFILL LIMITS: ELEC—CLASS "B” FROM 47 BELOW TO 12" ABOVE, THENCE

CLASS "E” TO SURFACE; GAS OR WATER—CLASS "B” FROM 67 BELOW TO
GROUND SURFACE; TELEPHONE—CLASS "E” FROM 47 BELOW TO GROUND
SURFACE. BACKFILL SHALL BE MECHANICALLY COMPACTED IN ACCORDANCE
WITH SECTION 305 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTRUCTION.

. THE MORE RESTRICTIVE OF THE TYPICAL TRENCH DETAILS OR UTILITY COMPANY

REQUIREMENTS SHALL BE USED.

. ALL UNDERGROUND UTILITIES SHALL INCLUDE TRACER WIRE OR OTHER MEANS

OF DETECTING THE SUBSURFACE INSTALLATION THROUGH USE OF A NONINVASIVE
METHOD FROM OR ABOVE THE SURFACE OF THE GROUND.

NO. | REVISION

DATE [STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

TYPICAL

DATE: 6/07/2007

UTILITY TRENCH

DWG:

DC A0S




UHE=L =l
I liiey
~ Backfill to __
Subgrade / WARNING TAPE
12 gauge coated solid copper wire.
Splices shall be soldered or connected by
wire nuts and double wrapped with
I U/L listing electrical tape.
For Water and Reclaimed Water installations only.
12"Min.
* BEDDING
6"Min.
- 12" Pipe 127 =
0.D.
—— MINIMUM TRENCH ——=
EXCAVATION LIMITS
GENERAL NOTES:
1. Backfill shall meet the requirements for Class "E” 5. For trenches in roadway section, see

backfill as shown in subsection 200.03.06 of the
Standard Specifications for Public Works Construction
or as specified by the Engineering Division. Material
shall be placed in lift thicknesses and mechanically
compacted in Accordance with Section 305 of the
Standard Specifications for Public Works Construction.

Street Cut Repair Detail DC A25.

6. Shoring or sloped cut slopes may be
necessary. All excavations shall conform
to the most recent OSHA requirements.

/. Place warning tape 1 ft. above water,

and Reclaimed Water pipe.

2. Bedding shall meet the requirements for Class "A”
backfill as shown in subsection 200.03.02 of the 8. Water Stopg shall be used in h\gh groumd—
Standard Specifications for Public Works Construction water conditions per Detail DC AOQ7.
or as specified by the Engineering Division. Material
shall be placed in lift thicknesses and mechanically
compacted in Accordance with Section 305 of the
Standard Specifications for Public Works Construction.

3. Bedding for gravity sewer lines may
be class "C” backfill.

4. Class "C” backfill with filter fabric may be
used to support bedding in high ground—
water or unstable soil conditions with the
approval of the Utility Department.

NO. | REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

WATER & RECLAIME

TRENCH EXCAVATION
AND BACKFILL

D WATER DOUGLAS COUNTY

DATE: 6/07/2007

DWC: DC AO6




| |
“RAM—NEK”

EXCAVATED TRENCH

LIMITS ‘

|
A, TETEE
6" M\N\MUMt ;‘ﬁ . + ?t i
I S [l

-

| ‘ |

PLAN
FINISHED

UNDISTURBED
EARTH

GRADE
TRENCH WIDTH

SN AN NS NN NIOL
IS T OO
TOP OF BEDDING 2’ 2’
OR HIGH MIN. MIN
GROUNDWATER - .
MARK . . | Z
N
N
”RAMfNEK”\//%\ Tayll .
OR APPROVED \//\\“L.' )
WATER STOP R
DN -
T :
< 9 a4 é .
BEDDING ————— S PR ~|Z
SEE DETAIL DC—A20 . ‘
4
NN N 24

SECTION
GENERAL NOTES

BOTTOM OF TRENCH

1. WATER STOPS SHALL BE CONSTRUCTED AT 200" MAXIMUM SPACING IN GROUNDWATER CONDITIONS
AND WHERE TYPE "C” BEDDING IS USED, AS DIRECTED BY THE ENGINEERING DIVISION.

2. WRAP PIPE WITH "RAM—NEK” OR EQUIVALENT WHERE PIPE IS EXPOSED TO CONCRETE PRIOR

TO POURING.

3. USE LIGHT CONCRETE, TWO SACK SLURRY. IF DRYWALL IS USED FOR CONCRETE FORMS, IT MAY

BE LEFT IN PLACE.

NO. | REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION
DOUGLAS COUNTY

WATER STOP DETAIL

DATE: 6/07/2007

DWC:  DC AO07




White

‘ Type Il High
Reflective Intensity Reflective
letters Sheeting
; < 7 -
R { ST [
(o)) © I N 2 *
B / 0
\i *
) 2° 07 Min, -
0.25”

NOTES:

1. Street name sign shall be in conformance with the
latest edition of the MUTCD.

2. Sign Panel shall be Heavy Duty extruded aluminum
6061-T6.

3. Reflective Sheeting and Letters shall be mounted in
accordance with Section 215 of the Standard
Specifications for Public Works Construction.

4. Mount sign in minimum 12—inch long extruded blade bracket.

NO.

REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

STREET NAME DATE: 6,/07,/2007

SIGN WG DC AOB




CAP WITH MINIMU

! STREET NAME SIGN
12" LONG EXTRUDED
BLADE BRACKET ﬂ (SEE DC AO08)
TYPE Il HIGH | A - | RIVETS OR
INTENSITY REFLECTIVE APPROVED EQUAL
SHEETING

27 10 GA. SQUARE
ALL SIDES PERFORATED

[
STE' P<7(SEE NOTE 4)
I3l

SIGN POST, INSERT

GALV. STEEL TUBING - 3/8" BOLTS (2 T 6" INTO SLEEVE POST
SIGN POST W/NUT AND g
LOCKWASHER BOLTED | |8
BOTH DIRECTIONS | |8
o) >
” = A A "" ; <§(
HOLES 7/16” DIA: o || -
17 ON CENTER |2 1 I+
ST 3l -
[o]
s 1O N [e]
oz fie ]
= z —BOTTOM OF SIGN POST
™~
D L. L1811 .
= 5 || 8|l 2-1/2" 0.D. SQUARE
46" MIN ) e sll.° PERFORATED ANCHOR
S )
FINISHED (BEE NOTE ) ) S B
P o
GRADE AN e § s
“ * | |=-—12-1/4" 0.D. SQUARE
[ Bl - s - 12 GA. PERFORATED
— “ 8 —— CONCRETE - -8 2 .] TUBING ANCHOR, WRAP
sl : ' K PERFORATIONS TO
= PREVENT CONCRETE
| 12" DIA | FROM ENTERING
o SLEEVE AND
12" DIA ANCHOR DETAIL
NOTES:

1.

SIGN MATERIALS, CONSTRUCTION AND PLACEMENT SHALL BE IN CONFORMANCE WITH THE MOST
RECENT EDITION OF THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES AND SECTION 215 OF
THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

2. STREET NAME SIGN SHALL BE MOUNTED WITH VANDAL—PROOF HARDWARE.

3. ON STREETS WHERE CURB DOES NOT EXIST, SET EDGE OF SIGN 6 MINIMUM FROM PAVEMENT
EDGE.

4. STOP SIGN 30" WITH 3/8" GALVANIZED STEEL BACK BRACE.

5. SIGN POST SHALL NOT BE ANCHORED IN SIDEWALK.

6. POSTS AND ANCHORS IN THE DOWNTOWN AREA OF GARDNERVILLE SHALL BE BLACK.

7. DECORATIVE POLES AND SIGNS MAY BE REQUIRED IN THE TOWNS OF MINDEN AND CGARDNERVILLE.

NO. | REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

STANDARD DATE: 6/07/2007

STREET SIGN WG DC AO9
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9-1/2"

L—3-1/2" x 12"

WHITE TYPE Il
HIGH INTENSITY
REFLECTORIZED
MATERIAL FACING
TRAFFIC

METAL POST

REFLECTOR

TABLE 1
MAINTAIN SPACING FOR HIGHWAY DELINEATORS
ON HORIZONTAL CURVES LESS THAN OR EQUAL TO 10,000 FEET
(DISTANCE IN FEET ROUNDED TO THE NEAREST 5 FEET) GENERAL NOTES:
1. GUIDE POSTS SHALL BE INSTALLED AT THE BEGINNING & END OF EACH
RADIUS OF | SPACING ON SPACING IN ADVANCE OF CURVE & THE SPACING ADJUSTED, THROUGH THE LENGTH OF THE
CURVE (R) | CURVE (S) & BEYOND CURVE (FEET) CURVE, INTO EQUAL SPACING NEAREST TO THAT SPECIFIED IN TABLE 1.
(FEET) (FEET) st 2nd 3rd 2. WHERE NORMAL UNIFORM SPACING IS INTERRUPTED BY DRIVEWAYS,
INTERSECTIONS, ETC., GUIDE POSTS MAY BE MOVED A DISTANCE NOT
=0 20 40 50 120 EXCEEDING 1/4 OF THE NORMAL SPACING, IF THEY STILL FALL WITHIN
SUCH AREAS, THE GUIDE POSTS SHOULD BE ELIMINATED.
150 30 60 90 180
3. TYPE OF REFLECTORS ACCORDING TO LOCATION. COLOR TO MATCH
200 35 70 105 210 ADJACENT EDGE LINE.
250 40 80 120 240
300 50 100 150 300 4. FOR DETAILS NOT SHOWN, REFER TO M.U.T.C.D. 1988 EDITION.
400 55 110 165 300 GUIDE POST SPACING NOTES:
500 65 130 195 300 TYPE OF ROADWAY:
1. MULTI-LANE, DIVIDED, ONE—WAY RAMPS.
600 70 140 210 300 (POSTS SHALL BE INSTALLED ON BOTH SIDES OF ROADWAY WITH THE
700 75 150 225 300 APPROPRIATE COLORED REFLECTORS).
800 8o 160 240 300 A. CURVES (RADIUS LESS THAN OR EQUAL TO 10,000 FEET):
900 85 170 255 300 " SPACING SHALL BE AS SHOWN IN TABLE 1. THE POSTS ON THE MEDIAN
1,000 90 180 270 300 SIDE SHALL HAVE YELLOW REFLECTORS AND BE PLACED DIRECTLY
1,200 100 200 300 300 OPPOSITE THOSE ON THE OUTER SIDE. THE POSTS ON THE OUTER SIDE
’ SHALL HAVE WHITE REFLECTORS. THE SPACING ON THE MEDIAN SIDE
1,400 110 220 300 300 SHALL BE ADJUSTED WHERE APPROACHING OR LEAVING A CURVE TO
1,500 120 240 300 300 MATCH THE SPACING USED ON TANGENTS.
1,800 125 250 300 300 B. TANGENTS & CURVES WITH RADIUS GREATER THAN 10,000 FEET:
2,000 130 260 300 300 SPACING SHALL BE 500 FEET FOR POSTS ON THE MEDIAN SIDE, AND
2500 150 300 300 300 THE MEDIAN GUIDE POSTS SHALL HAVE YELLOW REFLECTORS. SPACING
’ SHALL BE 400 FEET FOR POSTS ON THE OUTER SIDE & THESE POSTS
3,000 165 300 300 300 SHALL HAVE WHITE REFLECTORS.
5,000 210 500 300 300 2. TWO LANE & MULTI-LANE DIVIDED.
10,000 300 300 300 300 (POSTS SHALL BE INSTALLED ON THE RIGHT SIDE OF THE SHOULDER
WITH THE APPROPRIATE COLORED REFLECTORS).
SPACING FOR SPECIFIC RADII NOT SHOWN MAY BE INTERPOLATED FROM
TABLE 1 OR COMPUTED FROM THE FORMULA S = 3\ R—50. S REFERS A. ON CURVES HAVING A RADIUS OF 10,000 FEET OR LESS GUIDE POSTS
TO THE DELINEATOR SPACING & R REFERS TO THE RADIUS OF THE SHALL HAVE WHITE REFLECTORS & BE INSTALLED ON THE RIGHT SIDE
CURVE. THE MINIMUM SPACING SHOULD BE 20 FEET. THE MAXIMUM ON THE OUTSIDE OF THE CURVE AT THE SPACING SHOWN IN TABLE 1
SPACING ON CURVES SHOULD NOT EXCEED 300 FEET. IN ADVANCE OF & ON THE OUTSIDE OF THE CURVE AT DOUBLE THE SPACING SHOWN
& BEYOND A CURVE, AND MEASURED PROCEEDING AWAY FROM THE END IN THE TABLE AND SHALL NOT EXCEED 300 FEET.
POINT OF THE CURVE, THE SPACING OF THE FIRST DELINEATOR IS 25,
. B. TANGENTS & CURVES WITH RADIUS GREATER THAN 10,000 FEET:
THE SECOND 1S 35, AND THE THIRD 65: BUT IN NO CASE TO EXCEED SPACING SHALL BE 600 FEET. GUIDE POSTS SHALL HAVE WHITE
: REFLECTORS.
THE COLOR OF DELINEATORS SHALL BE WHITE ON THE RIGHT SHOULDER
INSTALLATIONS AND YELLOW ON THE LEFT EDGE OF DIVIDED OR ONE-WAY
ROADWAYS. THE COLORS SHALL BE DENQTED BY A LETTER CODE (KO) TYPE I-Y
FOR SINGLE DELINEATOR (YELLOW) IN THE SUMMARY OF GUIDE POST ONLY.
'u~lo:||_ lu.lo:ll_
SEE NOTE NOTE
—Idlu\mx T
2-7/32")
1 _Iul\a,
3 _g” 10 TO 1
GAUGE
TYPE 1.
1°-0" 2 8
L L an . REFLECTORS —
5'—6"MIN. 3—6 5'—6"MIN. _Qm\:ﬁ _Iw\dmi.._
6'—6"MAX. 6'—6"MAX. VARES [~ A
VARIES A A
1 N_—PLAN SLOPE
— ELEVATION
EDGE OF |-OF CURB |—7/16"] 7/16%]
PAVEMENT] OR ISLAND - "
2'—0” CURB & GUTTER ) T 1-1/16
+2" AS SPECIFIED N I w.lw_.
. 2—o” »_N L SECTION A—A
_ - . =2 I
L e — —3-1/16"
METAL _POST METAL POST
WITHOUT CURB & GUTTER WITH CURB & GUTTER METAL POST DETAILS
NOTE:
TYPE OF REFLECTORS ACCORDING TO LOCATION.
COLOR TO MATCH ADJACENT EDGE LINE.

GUIDE POST DETAIL

DOUGLAS COUNTY

DATE: 6/07,/2007

DWG: DC A10




CLUSTER BOX TURNOUT

(For S

peeds < 40 MPH)

TABLE 1

HIGHWAY TYPE &
TRAFFIC CONDITIONS

WIDTH (W) OF ALL—WEATHER
SURFACE OF TURNOUT OR
AVAILABLE SHOULDER AT MAILBOX

DISTANCE (X) ROADSIDE FACE OF

CLUSTER BOX IS TO BE OFFSET

BEHIND EDGE OF TURNOUT OR
USABLE SHOULDER

MINIMUM (FEET)

MINIMUM (FEET)

RURAL ROAD

14’

o

RESIDENTIAL STREET
WITHOUT CURB

12°

>

RESIDENTIAL STREET
WITH CURB

NA

2" (BEHIND BACK
OF SIDEWALK)

N

THROUGH
\\\\\\\\\\\\\\\\\\\\\\\\\\\ SoAD D2 (FEET)
SPEED v v v
EDGE OF M.P.H. C__ <50|50< 5xS—p <400 c__>400
DIRECTION OF TRAVEL—= 1.5n=.5 T.5n—.5 1.5n—.5
e \I_U\DW\_.H\Z_WZM <40 70 100 100
EDGE o_.u L\ 40
PAYE 000 Exm%%ooz D1 (FEET) Amu
TURNQU wwwﬂo Ve Vipy 4000 | 0V, Yy, >4000 SS
6'MIN. <40 70 200 A\O
4:1 2.5:1 ©
TAPER 7\__2 TAPER
VARIABLE THROUGH ROAD
D1 } D2
W = SEE TABLE 1 FOR WIDTHS /\ _ I~
X = SEE TABLE 1 FOR MAILBOX FACE OFFSET (0" — 247) oooo \W \ oooo

~N
T ———STOP SIGN

MAILBOX (TYPICAL)

AVERAGE DAILY TRAFFIC ON
CROSS ROAD VEHICLES PER DAY

AVERAGE DAILY TRAFFIC ON
THROUGH ROAD VEHICLES PER DAY

NUMBER OF MAILBOXES AT MAIL STOP

MINIMUM CLEARANCE DISTANCES

TO NEAREST CLUSTER BOX

MAIL STOPS AT

IN
INTERSECTIONS

NO.

REVISION |DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION

(SHEET 1

CLUSTER BOX TURNOUTS
of 2)

DOUGLAS COUNTY

DATE: 6/07/2007

DWC: DC A11-—-A




MOUNT ON
PEDESTAL WITH
NDCBU UNIT

ANCHOR BOLTS

PER NDCBU
NHCBU=31"MIN. MANUF.
PARCEL BOX=20"MIN. CONCRETE
PAD 37

o d
44
4

,ﬁkii?iiA

['CLEAR

2

1217

SEE BASE PLATE &
NOTE 5 BOLT PATTERN PER
NDCBU MANUF.
SEE
NOTE 4
T g1 MR
//// a 7 dJ L \\2:\7\/\4/4\)(‘\

"

MIN.

@YS

\—#4 AT 14" 0.C. BOTH

FRONT ELEVATION

/NDCBU BOX

SIDE ELEVATION

5’MIN./ |

POSTAL /
ACCESS
SIDE 0

PATRON
ACCESS
SIDE

5’MIN.

AS
DETERMINED
BY TABLE 1

SIDEWALK

\

\

2%MAX

\ \ CURB & GUTTER \

\

EDGE OF
TRAVELED
WAY

SETBACK PLAN

\

SEE NOTE 4

NOTES:

1.

THIS DRAWING DEPICTS A MINIMUM
STRUCTURAL & DIMENSIONAL STANDARD
FOR NEIGHBORHOOD DELIVERY &
COLLECTION BOX UNIT (NDCBU) AND
PADS. FOR SPECIFIC POSTAL
REQUIREMENTS CONTACT THE
POSTMASTER.

MAILBOXES MUST BE POSTMASTER
APPROVED WITH A UNIFORM BOX STYLE
AND METHOD OF ADDRESS
IDENTIFICATION.

LOCATIONS OF MAILBOXES ARE SUBJECT
TO APPROVAL BY THE ENGINEERING
DEPARTMENT.

INSTALLATION OF DRAINAGE CULVERT
MAY BE NECESSARY IN AREAS WHERE
THE REQUIRED SETBACK SPANS A
ROADSIDE DITCH.

. ALL MAILBOX STRUCTURES SHALL BE

PLACED A MINIMUM OF TWO (2) FEET
BEHIND BACK OF SIDEWALK.

PLACEMENT LOCATION OF PEDESTAL
PARCEL LOCKER WILL BE APPROVED BY
THE PUBLIC WORKS DIRECTOR AND THE
POSTMASTER.

NO. | REVISION |DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION

NDCBU MAILBOX CLUSTER
(SHEET 2 of 2)

DOUGLAS COUNTY

DATE: 6/07,/2007

DWGC: DC A11-B




127 24"

67 17" 17
3/8” AC LIP
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127

‘©

1

: A 5
L ey T
L ==

6" MINIMUM TYPE 2
CLASS B AGGREGATE BASE

2 W/Q”R A%

NOTES:

1.

2.

4.

PORTLAND CEMENT CONCRETE SHALL CONFORM TO THE REQUIREMENTS OF
SECTION 202 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTRUCTION FOR CONCRETE EXPOSED TO FREEZE-THAW ENVIRONMENTS.

WEAKENED PLANE JOINTS SHALL BE CONSTRUCTED EVERY 10 FEET. THE
JOINTS SHALL PENETRATE TO A DEPTH OF 2 INCHES AND BE CONSTRUCTED
IN CONFORMANCE WITH SECTION 312.09.02 OF THE STANDARD SPECIFICATIONS
FOR PUBLIC WORKS CONSTRUCTION.

EXPANSION JOINTS SHALL BE CONSTRUCTED AT LOCATIONS DESIGNATED IN
SECTION 312.09.01A OF THE STANDARD SPECIFICATIONS FOR PUBLIC

WORKS CONSTRUCTION.

TYPE 2, CLASS B AGGREGATE BASE SHALL CONFORM TO SECTION 200 OF

THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION, AND SHALL
BE MECHANICALLY COMPACTED IN CONFORMANCE WITH SECTION 308.05 OF
THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

NO.

REVISION

DATE [STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

TYPE 1 PCC DATE: 6/07/2007

CURB & GUTTER We: DC A12




127

FINISHED
GRADE
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s a 4 ag "
=z 4
M~ ’ @
A 4 Y
< A 9
Yy _ N ____ 4 . 4
R ‘ )
| |
| : |
Loon ol oot 4

6"MIN TYPE 2 CLASS B
AGGREGATE BASE

NOTES:

1.

2.

4.

PORTLAND CEMENT CONCRETE SHALL CONFORM TO THE REQUIREMENTS OF
SECTION 202 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTRUCTION FOR CONCRETE EXPOSED TO FREEZE-THAW ENVIRONMENTS.

WEAKENED PLANE JOINTS SHALL BE CONSTRUCTED EVERY 10 FEET. THE
JOINTS SHALL PENETRATE TO A DEPTH OF 2 INCHES AND BE CONSTRUCTED
IN CONFORMANCE WITH SECTION 312.09.02 OF THE STANDARD SPECIFICATIONS
FOR PUBLIC WORKS CONSTRUCTION.

EXPANSION JOINTS SHALL BE CONSTRUCTED AT LOCATIONS DESIGNATED IN
SECTION 312.09.01A OF THE STANDARD SPECIFICATIONS FOR PUBLIC
WORKS CONSTRUCTION.

TYPE 2, CLASS B AGGREGATE BASE SHALL CONFORM TO SECTION 200 OF

THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION, AND SHALL
BE MECHANICALLY COMPACTED IN CONFORMANCE WITH SECTION 308.05 OF
THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

NO.

REVISION

DATE [STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

PCC

DATE: 6/07/2007

MEDIAN CURB

DWC: DC A13




CONC. CURB
AND GUTTER

—_—

PL

VARIES VARIES

SEE DET. A-01

VARIES

& A-02

SLOPE: 2%

) 4”MIN CONC
SEE NOTE 5

6" MINIMUM TYPE 2
i CLASS B AGGREGATE BASE
|

TYPE 2 CLASS B
AGGREGATE BASE

NOTES:

1.

PORTLAND CEMENT CONCRETE SHALL CONFORM TO THE REQUIREMENTS OF
SECTION 202 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTRUCTION FOR CONCRETE EXPOSED TO FREEZE—THAW ENVIRONMENTS.

. WEAKENED PLANE JOINTS SHALL BE CONSTRUCTED EVERY 5 FEET. ON

SIDEWALKS WIDER THAN S FEET, THE JOINTING PATTERN SHALL BE 0.8 TO

1.2 TIMES THE WIDTH OF THE SIDEWALK, NOT TO EXCEED 8 FEET. THE JOINTS
SHALL PENETRATE TO A DEPTH OF 2 INCHES AND BE CONSTRUCTED IN
CONFORMANCE WITH SECTION 312.09.02 OF THE STANDARD SPECIFICATIONS
FOR PUBLIC WORKS CONSTRUCTION.

EXPANSION JOINTS SHALL BE CONSTRUCTED AT LOCATIONS DESIGNATED IN
SECTION 312.09.01A OF THE STANDARD SPECIFICATIONS FOR PUBLIC

WORKS CONSTRUCTION.

TYPE 2, CLASS B AGGREGATE BASE SHALL CONFORM TO SECTION 200 OF

THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION, AND SHALL
BE MECHANICALLY COMPACTED IN CONFORMANCE WITH SECTION 308.05 OF
THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

CONCRETE SIDEWALK ADJACENT TO DRIVEWAY APRONS SHALL HAVE A

MINIMUM THICKNESS OF 6.

NO OBSTRUCTION, SUCH AS UTILITY POLES, SIGNAL POLES AND CONTROLS,
WATER METER BOXES, PULL BOXES, ETC. ARE ALLOWED WITHIN SIDEWALKS.
FOR SIDEWALKS WITHIN DOWNTOWN GARDNERVILLE, PROVIDE TREE GRATES AND
CONCRETE SCORING AS REQUIRED BY THE TOWN IN ACCORDANCE WITH THE
TOWN'S TREE GRATE AND STAMP DETAIL.

NO. | REVISION

DATE [STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

TYPICAL DATE: 6/07/2007

SIDEWALK OWC: DG Al4




-
NL K<
X 2|5¢
4% 4% ==
EEm— B B— - L‘JD
5 07 h| OB
mLA_I
A~ A
1/4” Groove ‘ ‘ ‘ _— PLANTING OR
See Detall ~N | / OTHER NON-—
PLANTING OR - | WALKING SURFACE
OTHER NON— ¢ = £
WALKING SURFACE g \in g o £
8”7 Max. ‘\ % % EE
DETECTABLE WARNING 0O0000GO00GO( b o
SEE NOTE 8 >=00000d0O000O0 >
‘ 0D0000GdOO0O00O0 ‘
. DO0OO00O0DdOO0O000 f
sy L |
N|E o= 2 6 4o 26
e £3
(@)
-
PLAN
26 40 26
5 DETECTABLE
K WARNING
CONCRETE
PAVERS WITH
ELEVATION
& MIN BEDDING
, " MIN
1/4 2 =] ¢ CONCRETE

DETECTABLE WARNING PAVER

\/ 1/4” o T ’\\ 6"MIN TYPE 2
¢ w CLASS B

AGG. BASE

(NOMINAL 23 1/2” x 23 1/2")

GROOVE DETAIL Curb and SECTION A—A
Gutter

NOTES:

1.

PORTLAND CEMENT CONCRETE SHALL CONFORM TO THE REQUIREMENTS OF SECTION 202 OF
THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION FOR CONCRETE EXPOSED
TO FREEZE-THAW ENVIRONMENTS.

. TYPE 2, CLASS B AGGREGATE BASE SHALL CONFORM TO SECTION 200 OF THE STANDARD

SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION, AND SHALL BE MECHANICALLY COMPACTED
IN CONFORMANCE WITH SECTION 308.05 OF THE STANDARD SPECIFICATIONS FOR PUBLIC
WORKS CONSTRUCTION.

IF OBSTRUCTIONS SUCH AS INLETS, UTILITY POLES, FIRE HYDRANTS, ETC. ARE ENCOUNTERED
THEY SHALL BE RELOCATED OUTSIDE OF THE SIDEWALK OR RAMP.

TEXTURE TO BE HEAVY BROOM FINISH, TRANSVERSE TO AXIS OF RAMP.
SLOPE TO MEET EXISTING CONDITIONS.

THE GUTTER PAN—SIDEWALK TRANSITION (SECTION A—A) SHALL BE SMOOTH WITH NO SHARP
EDGES AT THE GUTTER FLOWLINE.

ALL RAMPS SHALL BE LOCATED WITHIN CROSSWALK AREAS.

DETECTABLE WARNING SHALL BE CONSTRUCTED WITH CONCRETE PAVERS AND BEDDING PER
MANUFACTURERS GUIDELINES AND CONFORM TO ADA ACCESSIBILITY GUIDELINES. DETECTABLE
WARNINGS SHALL CONTRAST VISUALLY WITH ADJOINING SURFACE.

FOR INSTALLATIONS WITHOUT A 6 MINIMUM PARKWAY, REFER TO NDOT STANDARD DETAILS
R—5.2.1 & R—=5.2.2.

NO.

REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [ SECTION

DOUGLAS COUNTY

PEDESTRIAN RAMP DATE: 6/07/2007

FOR THE DISABLED DWG: DC A15




(i 1\
q I\
/1 I
o ////; Weakened plane joints at 57 OC with \\\\\\
expansion joint if necessary
////1’ L T \\\\\\
1 (W Back of
1] (I curb line
Y // I/ : \ \\ \\
| |
[ [ [ [ Depressed Curb [ rry
3 Gutter 3
Driveway curb opening
B 3 L Driveway width shown on plans | 3’ N
e NES
/ Depressed Curb \
\\

— Bottom of Curb ——

\ 1/2" expansion

joint — both sides

12"R Typical

ELEVATION

Maximum slope:
1 1/2" per foot

-

L .
8”7 MIN TYPE 2 j

CLASS B AGG. BASE

SECTION

NOTES:

1.

2.

4.

5.

PORTLAND CEMENT CONCRETE SHALL CONFORM TO THE REQUIREMENTS OF
SECTION 202 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTRUCTION FOR CONCRETE EXPOSED TO FREEZE-THAW ENVIRONMENTS.
WEAKENED PLANE JOINTS SHALL BE CONSTRUCTED EVERY 5 FEET. THE
JOINTS SHALL PENETRATE TO A DEPTH OF 2 INCHES AND BE CONSTRUCTED
IN CONFORMANCE WITH SECTION 312.09.02 OF THE STANDARD SPECIFICATIONS
FOR PUBLIC WORKS CONSTRUCTION.

. EXPANSION JOINTS SHALL BE CONSTRUCTED AT LOCATIONS DESIGNATED

IN SECTION 312.09.01A OF THE STANDARD SPECIFICATIONS FOR PUBLIC
WORKS CONSTRUCTION.

TYPE 2, CLASS B AGGREGATE BASE SHALL CONFORM TO SECTION 200 OF

THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION, AND SHALL
BE MECHANICALLY COMPACTED IN CONFORMANCE WITH SECTION 308.05 OF
THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

CONCRETE SIDEWALK ADJACENT TO DRIVEWAY APRON SHALL HAVE A MINIMUM
THICKNESS OF 5 1/27.

NO.

REVISION

DATE [STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

PCC DRIVEWAY

DATE: 6/07/2007

APRON (RESIDENTIAL)

ODWG:  DC A16




VARIES B VARIES
b W. 12’ MINIMUM FOR ONE—WAY DRIVEWAYS .
ot (SEE NOTE 6) 30" MINIMUM FOR TWO—WAY DRIVEWAYS, 40’ MAXIMUM. x CL
7 36" FOR LOCAL ROADS s
LEVEL AREA N sc. >0
— SIDEWALK T
H (SEE iNoTE ) BACK SIDE ®© 50
[ | OF CURB @ — WIDTH OF VALLEY GUTTER DETECTABLE WARNING e
DETECTABLE WARNING [ | (12" MINIMUM) PAVER (TYP.) T
PAVER (TYP.) N\ GUTTER LINE Wm | e
, N LEVEL . 5'MIN. 0= :
5'MIN. AREA 5'MIN. i ® = Fo MIN.(S)
4 jw 2.1 oR | e R=25 N
N A FLATTER ! A = , 35 MAX (TYP)) |
_ e I f—— X
SR e il | NI = — ~F T
= m 1 3y ’
TCR | g ] Lle'MiN. L &M MmN D
I . CURB & GUTTER
CaG #4 BARS AT 1870C B GUTTER . PUBLIC STREET
EACH WAY (TYP) | LINE u%za m/x%wfm,oz
1/2" EXPANSION 1/9” EXPANSION ) o CROSS GUTTER
JOINT AT P.T. %w,za o 1/2” EXPANSION wﬁ (FOR DETAIL SEE SECTION B-B)
JOINT ** W e
* SEE NOTE 1 = 23
** FOR OPTIONAL SECTIONAL POUR, SEE NOTE 2 © =
— 12 MINMUM |~ W mm .
GUTTER ; d=0.01xG 9” 8} Lo Q
LINE —~ | VARIES | 5"MIY | [ _ _ &
L
TOP OF LEVEL AREA T %
CURB 3 f i 5% TYPICAL £3% MAX
" 12:1 OR " s
6 FLATTER . . GRADE BREAK
kh\ I - m>>momommo>am (SEE NOTE 5)
i T NOTE 1 L — 12" MINIMUM
/<m:mxm>zm,oz SECTION B—B

JOINT
6"AGGREGATE 4”AGGREGATE
BASE BASE
VARIES ;
(SEE SECTION B—B) .
2.
SECTION A—A
3.
4.
5.
6.

6"MIN ——| T\

GENERAL NOTES:

TYPICAL CROSS SECTION

SPACING OF NO. 4 BARS LESS THAN 18” TO MEET LOCAL CODES

SHALL BE NOTED.

WHEN CONSTRUCTING APRONS WHERE CURB AND GUTTER EXISTS
COMPLETELY REMOVE EXISTING SECTIONS. APRON MAY BE POURED
MONOLITHIC TO AC LINE, IN WHICH CASE THE BARS SHALL BE
CONTINUQUS. IF OPTIONAL SECTIONAL POUR IS USED, EXPANSION
JOINTS AND REBAR END CLEARANCE SHALL APPLY AS SHOWN.

CONCRETE SHALL CONFORM TO THE REQUIREMENTS OF SECTION 202
OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION
FOR CONCRETE EXPOSED TO FREEZE—THAW ENVIRONMENTS.

CURB RAMPS SHALL BE CONSTRUCTED IN ACCORDANCE WITH DRAWING DC A15.

FOR GRADE CHANGES GREATER THAN 3% VERTICAL CURVES OF AT LEAST
10 FEET MUST BE USED.

DRIVEWAY GEOMETRICS SHALL GO TO THE PC.

AT CENTERLINE

NO.

REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

PCC DRIVEWAY

APRON (NON-—RESIDENTIAL)

& LOCAL ROAD VALLEY GUTTER

SECTION
DOUGLAS COUNTY

DATE: 6/07/2007

DWGC:  DC A17




157 MIN. FLARED

EDGE OF
END SECTION f /SHOULDER L SWALE TO MATCH
cL L ROADWAY DITCH, g
—1 4R MIN. | INVERT & LOCATION £
10°R MAX.
R :
FLATTER Q& A |\\ W » -
N
// | \ | :ﬁ/ijom\\owu SEE NOTE 3
s | | \\ o
| |
| | %E ¢
15" MIN——t = ! | L=
e [ | z
CULVERT EE l% % | gg S
1 = 1.
=K 95 8 3, 35" Sl =E
= - |z 207MIN 20MIN. | Dols 9w =
oY, 4"PCC CONERETE £& |5 ShPo” N < %
OR 2.57ASRHALT © | = Sl w 2
E © ©p DwmE =
o™ | ‘ | }7?\_‘_} n
© | | v
S0
I | =
| | \
| | ~ ‘ R
N N/ 0
N A
N / .
of&\\l |// OPTIONAL: SEE NOTE 3
FLATTER S 1 r ; %
10" MIN. <
157 MIN. FLARED | | /\SWALE TO MATCH in
END SECTION 4T —6% PR ROADWAY DITCH, =
e D7 INVERT & LOCATION
ASPHALT | ASPHALT
(1) TO PROPERTY LINE CONCRETE CONCRETE
, 2.5"MIN. OR| 2.5”"MIN. OR
(@ 4 MIN. OR WIDTH OF SHOULDER PMIN. PCC | 4MIN. Poc
| ©) | ® SEE DETAIL| SEE DETAIL LAMIN OR TO | 2'MIN_
’/VBELOW BELOW“\ PROPERTY UNE‘ ‘
= 0-13%

STREET

i —y ke 6" MIN
o AN 6" TYPE 2 CLASS B e RISE

AGGREGATE BASE

FOR USE ON ALL NEW ROADS, AND FOR USE ON EXISTING ROADS WHERE

EXISTING ROADS WHERE DITCH IS

DITCH IS LESS THAN 2’ BELOW

GREATER THAN 2’ BELOW EDGE EDGE OF PAVEMENT
OF PAVEMENT

NOTE:
1.

2.

TYPE 2 CLASS "B” AGGREGATE BASE SHALL CONFORM TO SECTION 200 OF THE
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION, AND SHALL BE
MECHANICALLY COMPACTED IN CONFORMANCE WITH SECTION 308.05 OF THE
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

TYPE 3 AGGREGATE SHALL BE USED FOR ASPHALT CONCRETE IN CONFORMANCE
WITH SECTION 200 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTRUCTION. ASPHALT CONCRETE MATERIALS AND CONSTRUCTION SHALL
CONFORM TO SECTION 320 OF THE STANDARD SPECIFICATIONS FOR PUBLIC
WORKS CONSTRUCTION.

3. OPTIONAL: RETURN MAY BE STRAIGHT OR RADIUS
MUST BE BELOW
/\/Ac STREET OR LEVEL
% NEW_CONCRETE APRON

STREET st ‘
(EXISTING)
ASPHALT

NO. | REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

RURAL RESIDENTIAL DATE: 6/07 /2007

DRIVEWAY APRON DWC:  DC A18




24" MIN.

RIGHT OF WAY
\ 20° \
| (UNLESS OTHERWISE APPROVED)
FINISHED
cL
GRADE 87 MIN
< /ﬁ*CONCRETE
o a4 4 . / 9 pa)
iﬁﬂg%@%4§;
6" COMPACTED )
SUBGRADE 6" MINIMUM
AGGREGATE BASE
PCC ALLEY SECTION
(SEE DETAIL DC—A37 FOR PCC ALLEY JOINTING DETAILS)
| 24" MIN. |
F RIGHT OF WAY W
\ 20° \
| (UNLESS OTHERWISE APPROVED)
FINISHED oL 3MIN AC PAVEMENT
GRADE WITH FOG SEAL
37 INVERTED \
,— CROWN

—d——.d--__‘__c.dd___

SUBGRADE 6" MINIMUM

6 PCC VALLEY GUTTER AGGREGATE BASE
SEE DC—A22

AC ALLEY SECTION

NOTE:
1. SUBGRADE SHALL BE PREPARED IN ACCORDANCE WITH SECTION 302 OF THE
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

2. AGGREGATE BASE SHALL BE TYPE 2, CLASS B AND BE COMPACTED IN
ACCORDANCE WITH SECTION 308 OF THE STANDARD SPECIFICATIONS FOR
PUBLIC WORKS CONSTRUCTION.

5. PORTLAND CEMENT CONCRETE SHALL CONFORM TO THE REQUIREMENTS OF
SECTION 202 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTRUCTION FOR CONCRETE EXPOSED TO FREEZE—THAW ENVIRONMENTS.

4. STRUCTURAL SECTIONS TO BE DETERMINED BY ENGINEERING DESIGN,
BUT IN NO CASE LESS THAN THE MINIMUM THICKNESSES SHOWN.

NO.

REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [ SECTION

DOUGLAS COUNTY

TYPICAL ALLEY SECTIONS |oate: 6/07/2007

(PCC AND AC)

DWG:  DC A19




EXPANSION JOINT
FILLER MATERIAL

fTOP OF SLAB

V= ALL EDGES

1 ROUNDED 1/4"R

EXPANSION JOINT

'

fTOP OF SLAB

/2

/o ALL EDGES

I /5" ROUNDED 1/4"R

WEAKENED PLANE JOINT
SIDEWALK, CURB and GUTTER

ALL MEASUREMENTS:
+ 1/16" TOLERANCE

— 3/8" -—

SEALANT

NON ABSORPTIVE
CLOSED CELL
BOND BREAKER

Y a4 - -
-

3/8"

JOINT —/

<

2 N A% A
W RIS
Cot TlaC s
] Y 5
LI \
1 NOTE:
1/8” RATIO OF DEPTH TO WIDTH OF JOINT
SEALANT SHOULD BE 1:1. INITIAL 1/87

SAWED JOINT

WEAK JOINT SAW CUT TO BE DONE

WITHIN SPECIFIED TIME LIMIT. RESERVOIR

CUT MAY BE DONE AT A LATER TIME.

NO.

REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

PCC JOINTING
DETAILS

SECTION
DOUGLAS COUNTY

DATE: 6/07/2007

DWC: DC A20




NON ABSORPTIVE
CLOSED CELL
BOND BREAKER

WEAKENED PLANE JOINT

(SEE NOTE #1 AND #2) ~ —

—~ n|E e o
w L= >
Z x| 1 -t
= DIRECTION OF TRAFFIC =2 . -
. ©
LONGITUDINAL JOINT . 5
\\ | V g
T T y [al
— %
1 o
A Al d

—~ n|=
e L= ?_**_f m
< < . 5
2 el 3

PLAN
ALL MEASUREMENTS:
+ 1,/16" TOLERANCE L
~
—3/8" fa— 1

! a a Z‘ ‘
3/8” W ot f 3
44//{Q°AqA .

JOINT “ N - !

SEALANT y U :

1/8”

TRANSVERSE WEAKENED
PLANE JOINT
DOUBLE SAW CUT

RESERVOIR
CUT

D/4

NOTE:

1

2.

3.
4.

RATIO OF DEPTH TO WIDTH OF JOINT
SEALANT SHOULD BE 1:1. INITIAL 1/8”
WEAK JOINT SAW CUT TO BE DONE
WITHIN SPECIFIED TIME LIMIT. RESERVOIR
CUT MAY BE DONE AT A LATER TIME.

NOTES:
SPACING OF WEAKENED PLANE JOINTS SHALL BE 12" MAXIMUM.

TRANVERSE WEAKENED PLANE JOINTS SHALL BE CONSTRUCTED AT LEAST 6 FROM ANY TRANSVERSE

CONTACT JOINT.

LONGITUDINAL WEAKENED PLANE JOINTS SHALL BE CUT AT ALL LANE LINES.

STRUCTURAL SECTION TO BE DETERMINED BY ENGINEERING DESIGN, BUT IN NO CASE SHALL THE
CONCRETE BE LESS THAN 6" THICK AND THE AGGREGATE BASE LESS THAN 8" THICK.

AGGREGATE BASE SHALL BE TYPE 2, CLASS B AND BE CONSTRUCTED IN CONFORMANCE WITH
SECTION 308 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

PORTLAND CEMENT CONCRETE SHALL CONFORM TO THE REQUIREMENTS OF SECTION 202 OF THE
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION FOR CONCRETE EXPOSED TO FREEZE—

THAW ENVIRONMENTS.

s

1

TRANSVERSE DOWEL BARS T

CONTACT JOINT ONLY

NO.

REVISION

DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION

PCC ALLEY JOINTING
DETAILS

DOUGLAS COUNTY

DATE: 6/07/2007

DWGC:  DC A21




3/8” AC

LIP (TYPICAL) ::l\

=
s 4 Cy=
e , Y =
L*_h;; S : e Cy=
;r:‘ﬁ:‘.ﬁgﬁgﬁ‘:m@mr -
AGGREGATE o
BASE 6”x6” 10,/10

WWF

6"MIN COMPACTED
SUBGRADE

NOTES:

1. AGGREGATE BASE SHALL BE TYPE 2, CLASS B AND BE COMPACTED IN ACCORDANCE
WITH SECTION 308 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

2. PORTLAND CEMENT CONCRETE SHALL CONFORM TO THE REQUIREMENTS OF SECTION 202
OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION FOR CONCRETE
EXPOSED TO FREEZE-THAW ENVIRONMENTS.

5. FOR PRIVATE PROPERTY, ALLEYS, AND PARKING LOTS ONLY.

NO.

REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [ SECTION

DOUGLAS COUNTY

PCC VALLEY GUTTER |oae 5/07/2007

(PRIVATE & ALLEYS) [0vc oc aze




MONUMENT BOX
SHALL BE FLUSH

COVER
PLAN VIEW

INSTALLATION

INITIAL ,ﬁ : == 3 N
| PAVEMENT

SURFACE

FRAME
WITH

SURROUNDING PAVEMENT

RISER

PAVEMENT
OVERLAY

EXISTING
MONUMENT
BOX FRAME

EXISTING
P.C.C. COLLAR

SECTION A—A
STANDARD MONUMENT, RESURFACE
W/EXISTING ROUND BOX

TYPE 1 STANDARD
.D.- COVER MONUMENT BOX
SEE NOTE 1 , RAME +12 , (D& K—6001
12 12 OR EQUAL)
PAVEMENT -
; \ / #4 REBAR LOOP (2)
)
; N i s . N
Qi 4
< , %4: | !
f BASE r o ) z
MATERIAL ¢ — = : =
‘ = v, %Z . - o
S .
. L0 ~N = N
NON—METALLIC FORM TUBE//iO/V i "2
(MAY BE LEFT IN PLAC% ¢
. “T_!
P.C. CONCRETE WITH - .
BLACK COLORANT TO T e . CLASS D
SURFACE OF PCC . : - BACKFILL
z . 17 CLEARANCE
MARKER DISC = 7:_;’__ ALL AROUND 6"DIAM. BY 127 MIN.
NOTES: ~ ﬁ : q“/NONfMETALUC FORM TUBE
1. FRAME SHALL BE EMBEDDED z - e (MAY BE LEFT IN PLACE)
IN P.C.C. A MIN. OF 4. = P .C.
2. COVER & RISER RING SHALL : }— CONCRETE
BE NON—ROCKING WHEN © : ETETETETE
INSTALLED. = ==
4 E‘MEWéﬂzmzu
== T
. i TOP OF
| SUBGRADE
&
SECTION A
STANDARD MONUMENT
INITIAL INSTALLATION
NO. [ REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [ SECTION

DOUGLAS COUNTY

DATE: 6/07/2007

MONUMENTS

DWC: DC A23




NOTES:

127 127

A
Y
A
Y

SHOULDER I Y

AC PAVEMENT

1. AGGREGATE FOR ASPHALT CONCRETE SHALL BE TYPE 3 IN CONFORMANCE WITH
SECTION 200.02 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.
2. MATERIALS, PLACEMENT AND CONSTRUCTION OF ASPHALT CONCRETE CURB SHALL CONFORM
WITH SECTION 320 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.
5. AVERAGE RELATIVE COMPACTION OF ASPHALT CONCRETE CURB SHALL BE EQUAL TO OR
GREATER THAN 92 PERCENT USING THE THEORETICAL MAXIMUM RICE SPECIFIC GRAVITY.

NO.

REVISION

DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

AC CURB

(PRIVATE USE ONLY)

DOUGLAS COUNTY

DATE: 6/07/2007

DWC: DC A24




TACK COAT (TYP) AC PAVEMENT (TYPE 3) AGGREGATE.

SS—-1h, 0.08-0.13 MATCH EXISTING OR DESIGN THICKNESS
GALLONS/SY (3” MIN). RECONSTRUCT INTER—-LAYERS
TO EXISTING CONDITIONS. SEE NOTE 2
EXISTING AC XX N ANNNNN\N
SAWCUT ALONG ,,4
STRAIGHT LINES (TYP). 127MIN.
NO SAWCUTS WITHIN A { gtﬁgg S gARCKFILL
NONN N NN NNNNANN
WHEEL PATH v NONNNNNNN NN NN \_/--_SEE NOTE 4
TYPE 2 CLASS B 6" | |— NN NN NN | |._6
AGGREGATE BASE  MIN. JAIJ_IAANN MIN.
(MATCH EXISTING, — | AN NN NN ‘ WARNING TAPE
12" M|N|MUM) s A, /
\__s-. v a A 4 12’!
GRADED BEDDING //\ A R IEEVIN
MATERIAL, | 12" |_* DR |/ | _1—LOCATOR WIRE
SAND OR D.G. MIN. f BEDDING
ZONE
GRADED BEDDING
MATERIAL PER . o127 |
DRAWING DC-CO02 EMIN. 17 o e | MIN.
} |__TRENCH WIDTH__|
w
LIMITS OF ASPHALT REPAIR

NOTES: W + 3 (4, M|N.)

1. BORE AND JACK OR TRENCHLESS DIRECTIONAL DRILLING SHALL BE USED FOR ALL PIPE
INSTALLATIONS LESS THAN 4” IN DIAMETER.

2. PATCH WIDTH:

A) TRANSVERSE TRENCH: 4’ MINIMUM

B) LONGITUDINAL TRENCH: PATCHES WITHIN 3’ OF EDGE OF PAVEMENT OR EDGE OF GUTTER,
REMOVE AND REPLACE AC PAVEMENT FROM TRENCH TO THAT EDGE.

C) FOR LONGITUDINAL TRENCH IN PAVEMENT SURFACE THAT IS LESS THAN FIVE (5) YEARS
OLD OR PCI>85, ENTIRE TRAVEL LANE FOR FULL LENGTH OF PAVEMENT PATCH SHALL
RECEIVE 1.5” MILL AND OVERLAY. FOR THE TOWNS OF MINDEN, GARDNERVILLE AND GENOA,
THE FULL AFFECTED TRAVEL LANE WITHIN THE MICROPAVER SECTION SHALL RECEIVE 1.5”
MILL AND OVERLAY.

D) PLACE SLURRY SEAL OR CHIP SEAL ON STREETS WITH EXISTING SLURRY SEAL OR CHIP
SEAL SURFACE.

E) PATCHES ON ROADS LESS THAN STANDARD WIDTHS: FOR CUTS THAT ENCROACH IN
MULTIPLE LANES, ALL AFFECTED LANES SHALL RECEIVE 1.5” MILL AND OVERLAY. FOR CUTS
THAT ENCROACH WITHIN SINGLE LANES, THE ENTIRE LANE SHALL RECEIVE 1.5” MILL AND
OVERLAY.

3. SURFACE TOLERANCES FOR AC PAVEMENT REPAIR SHALL BE DETERMINED BY PLACING AN
APPROVED METAL STRAIGHT EDGE ACROSS THE REPAIRED SECTION. SURFACE TOLERANCES
SHALL BE MEASURED FROM THE BASE OF THE STRAIGHT EDGE TO THE EXISTING PAVEMENT
OR PAVEMENT REPAIR AREA AND SHALL NOT EXCEED A VERTICAL TOLERANCE OF 0.02’
(1/4”). PAVEMENT REPAIRS NOT MEETING THESE TOLERANCES SHALL BE REMOVED AND
REPLACED TO ESTABLISH THE REQUIRED TOLERANCE.

4. ASPHALT CONCRETE CONSTRUCTION METHODS AND MATERIALS SHALL CONFORM TO SECTIONS
320 AND 337 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

5. TYPE 2 CLASS B AGGREGATE BASE SHALL CONFORM TO SECTION 200 OF THE STANDARD
SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION, AND SHALL BE MECHANICALLY
COMPACTED IN CONFORMANCE WITH SECTION 308.05 OF THE STANDARD SPECIFICATIONS
FOR PUBLIC WORKS CONSTRUCTION.

6. BEDDING SHALL CONFORM TO DRAWING NO. DC-CO2, OR AS SPECIFIED BY THE UTILITY.
BEDDING SHALL BE MECHANICALLY COMPACTED IN ACCORDANCE WITH SECTION 305.10 OF
THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION TO NOT LESS THAN 90
PERCENT RELATIVE COMPACTION.

7. ASPHALT CEMENT SHALL BE PG 64—28 NV UNLESS OTHERWISE APPROVED BY THE AGENCY.
WHEN PG 64—28 NV ASPHALT CEMENT IS NOT USED, NEW ASPHALT CONCRETE SURFACE
SHALL BE FOG SEALED.

NO. | REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION |SECTION

DOUGLAS COUNTY

STREET CUT REPAIR DETAIL [PAT8 12/18/2008

DWG: DC A25




PL CcL PL

30" MINIMUM 30" MINIMUM
NOTE 3, 4 NOTE 3, 4
8’ | 14’ 14’ | 8’
MINIMUM MINIMUM
3% %

% ) 47 S

~ Op R
44%? @@

DECOMPOSED GRANITE CAP

TYPE 2, CLASS B
AGGCREGATE BASE

1. UNPAVED ROAD SECTION ALLOWED ONLY BY APPROVED VARIANCE OR PARCEL MAP WAIVER.

2. STRUCTURAL SECTION TO BE DETERMINED BY ENGINEERING DESIGN, BUT IN NO CASE
SHALL THE AGGREGATE BASE BE LESS THAN 6 INCHES THICK.

5. SITE SPECIFIC TRAFFIC DATA OR PROJECTIONS SHALL BE USED TO DETERMINE THE STRUCTURAL
SECTION, BUT ALL STRUCTURAL SECTIONS MUST SUPPORT A TANDEM LOAD OF 25 TONS.

4. DRAINAGE AND IRRIGATION SYSTEMS SHALL BE ACCOMMODATED ON ADJOINING PROPERTY
BY PERMANENT EASEMENT OR BY ADDITIONAL RIGHT—0OF—WAY.

5. PERMANENT SLOPE EASEMENTS MAY BE REQUIRED TO ACCOMMODATE CONSTRUCTION
OF THE ROADWAY AND DRAINAGE FACILITIES.

6. DECOMPOSED GRANITE SHALL CONFORM TO THE FOLLOWING:
PLASTICITY INDEX NON—PLASTIC

PERCENT COMPOSITION BY WEIGHT

PASSING 17 SIEVE 100%
PASSING 3/4” SIEVE 90-100%
PASSING #4 SIEVE 75-90%
PASSING #16 SIEVE 50-75%
PASSING #100 SIEVE 24—-40%
PASSING #200 SIEVE 10-24%

REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [ SECTION

DOUGLAS COUNTY

UNPAVED DATE: 6/07/2007

ROAD SECTION DWC: DC A26




1.

W+ 127 ]

SAW CUT AS
DIRECTED BY COUNTY

30”7 MIN

REMOVE AND REPLACE EXISTING AC SURFACE. MATCH EXISTING AC SURFACE

—= 8" MAX.

DEPTH, 37 MINIMUM.

BACKFILL WITH CONCRETE SLURRY BACKFILL. SLURRY BACKFILL SHALL COMPLY
WITH SECTION 202.02 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTRUCTION. SLURRY BACKFILL SHALL HAVE A 28—-DAY COMPRESSIVE STRENGTH

OF 50 TO 200 PSIL

CRANULAR BEDDING OR BACKFILL, OR CONCRETE SLURRY BACKFILL PER UTILITY

COMPANY REQUIREMENTS.

< —EXISTING BASE

CONDUIT PER
UTILITY COMPANY

NO.

REVISION

DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [ SECTION

ROCK SAW

TRENCH DETAIL owWe: DC A27

DOUGLAS COUNTY

DATE: 6/07,/2007




NOTES:

Variable 50° Taper length = T, x toper rote See Table

3
. First traffic arrow is installed 50’
see Plans Double yellow bock of stop bar or crosswalk, Second

center line arrow is located 100" back, or ot

Stopping point Wide Line Decel. taper left turn pocket.
see Note 3 see Detail A See Table 1
4 see Table 2 for taper rate 2. ‘S’ = 140’ for posted speed < 50 MPH,
H « ’S" = 170" for posted speed > S0 MPH
1 i -
- ,‘ « .{ﬁ . Approach ) Wi o} 3. Stopping point shall be marked with
ﬂ ﬂ, v, Deporture —» Wa stop bar only when mainline movement
:m H A \ is controlled by a stop sign or traffic
sighal,
See Detall D See Note 6
See Table 1 4. No Pass Line on approoach side with
for taper rate skip center line on departure side
Traffic arrows, see Note 1 unless Double Yellow Center Line is
Taper length = T, x taoper rate required in the contract.

Double yellow center
line, see Detail B

LEFT TURN LANE

Wide Line NG
see Detail A Variable See Note 2 1000+ 500" MAX

see Plans

Stopping point
see Note 3 ~ — — — — —

Troffic arrows — — \\ — — — — — — — — — — — — — — /

see Note 1

Il
*
,A\IYTAJY,

Double yellow center Traffic arrows

line, See Detall B Two-way left turn line, See Detail C cee Detall F

LEFT TURN LANE TwO-WAY LEFT TURN LANE

TwO-WAY LEFT TURN LANE

TABLE 1 TABLE 2 TABLE 3
Decel No pass W, = Approaching through lane

Posted | Taper U%mmeVQQ Toper UwomLﬂmQQ length W = Depoarting lane

ee ee ini
Speed Rate P Length P Minimum) Ty = Width of left turn lane
60 mph 601 60 mph 180" 60 mph 790" on approach side of C_
S5 mph S5:1 55 mph 165’ 55 mph 725’ To = Width of left turn lane
50 mph 501 S0 mph 150° 50 mph 6607 on departure side of C_
45 mph 4511 45 mph 135/ 45 mph 5907 , . .
40 mph 201 40 mph 1507 40 mph 360’ Wy = Totoal width of channelization SHEET 1 OF 2 SHEETS
35 mph | 351 35 mph 105 35 mph 260" Wtve T RO
30 mph 30:1 30 mph 90’ 30 mph 200"
25 mph 25:1 25 mph 75’ 25 mph 150"

NO. | REVISION [DATE|STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION SECTION
DOUGLAS COUNTY

LEFT TURN PAVEMENT DATE: 6/07 /2007

MARKING DETAIL

DWG: DC A28-—A




+
©|e
c NE
Wide Li
e 3m_ .m v % £
N +| S 10 30 10, o|R
© |, ps - f T T 1 hd
c _ # 44 s
£l o 4. |.||\I||I~ 4 |||||||_.
e L 7 /__|s # X A! ¢
G
u Double yellow |\ _ / Two-way left
center line turn line
DETAIL B DETAIL €
Inside edge
of lane
Pavement markings may be
curved here as shown to et
allow continuous painting Double yellow wo-way , ,
by the striping machine. center line Left Turn | o 10 U<0m.c—_"0nwm
Lane
Center
< Line
Deceleration taper y 2 Width |~.
elE — — W 4
a | 172  Width
* &
_ s v ALTERNATE
>
W Im 47 Traffic Arrows LINE DETAIL
= J DETAIL E
See “Alternate
Line Detall”
Lane width
- - measurement point
4
/ ® 4
9 .
-~ £ 4 ©
g o d
v Double yellow center lne
5 o
HE DETAIL F
Doukle yellow g SHEET 2 OF 2 SHEETS
center line M
DETAIL D
NO. | REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

LEFT TURN PAVEMENT DATE: 6/07 /2007

MARKING DETAIL
ODWG: DC A28-B




3’_0”

SMOOTH TROWEL
CONC CROWN PAINTED YELLOW

6"¢ EXTRA STRONG

/_ STEEL POST, CONCRETE FILLED

AND PAINTED YELLOW

AC PAVING & BASE,
CONCRETE SLAB, OR
FINISHED GRADE

3’_0”

R
I
/\\\//\W

=
I

!
LS

2l

e

|

=(=]
m\\;\\ 1\
;\;/
1

|
;\“

=l
=

=1
;

\

T

T

Tt
i
\2\\\

|1
1|

NO.

REVISION

DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION

BOLLARD

DOUGLAS COUNTY

DATE: 6/07,/2007

DWG: DC A29




X TN
ONL YT

NOTE THESE LEGENDS AS SHOWN
ARE FOR BIKE LANE USE.

poolgl

<0.28 rf)>

_m
0.51 A

BICYCLE

PLACEMENT OF MERGE ARROWS

TheER oo

END BROKEN WHITE LI

b d = ADVANCE WARNING DISTANCE

TYPICAL LANE REDUCTION

For further detalls on “LANE REDUCTION’ See Part III of the MUTCD

TAPER CENGTH

END BROKEN WHITE LINE (L/2)>

L
L = LENGTH OF FULL WIDTH ACCELERATION LANE

TYPICAL

PARALLEL ACCELERATION LANE

For further detalls on “PARALLEL ACCELERATION LANE®

See Part III of the MUTCD

| B
Gosonty Ly,
MERGE ARROW & ey

0.9 m

150
BLOL ns ﬁ.o.w: .ﬁ.:w:
HOV LANE LEFT/STRAIGHT ARROW LEFT/STRAIGHT/RIGHT ARROW
(111 AR (2,51 7)) 3,35 m)
0.9 m o
..u 1m
1 L 3" B—B—-03nm
0.6m .m
R LLlos. TURN ARROW
£ 1, 44 o>
M STRAIGHT ARROW
° ._||Lr|o.ws (1,15 &)
EXIT ARROW
(2.88 i)

—dbosn

WRONG WAY ARROW

(3. 07 m*)>

ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED

NO.

REVISION |DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

PERMANENT PAVEMENT
MARKINGS ARROWS

SECTION
DOUGLAS COUNTY

DATE: 6/07,/2007

DWG: DC A30




13 1/2 Pole Type| ‘ _w N
n.
7 1 174 5. Used Only on Pole Type 14 _GENERAL NOTES FOR ALL POLE TYPES:
14 13/4 . \l DESIGN CRITERIA
o AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL
BC LT Unless Otherwise Noted SUPPORTS, FOR_HIGHWAY _SIGNS,LUMINAIRES AND TRAFFIC

IGH

muﬁ._._o_zo SECTION 11: FATIGUE DESIGN;
BASIC WIND SPEED = 90 MPH.
GALVANIZING

1. POLES SHALL BE GALVANIZED AS PER ASTM A-123.
HARDWARE SHALL BE GALVANIZED AS PER ASTM A—

NALS, “4th_EDITION DATED 2001 AND ovcmxmz._. INTERIMS
Steel Rainti d
Removab le mov

13 1/2 *

\m 174

|
Jo 1/4\" P Top, Bottom & Sides

g /I Pole Base Dia.+1/16 *
45 3/4 *Plate 174

4°x 6 1/2 * Handhole

37/8° 0

\r STEEL SIGNAL AND LUMINAIRE ARMS

1. THE LAST 3 OF THE LUMINARE ARM SHALL BE
f— STRAIGHT AND HORIZONTAL WITH LUMINAIRE ATTACHED.
OR A

X _ 2. CONNECTION BETWEEN ARMS AND

4 5/16 " e

POl MADE
w/Frame & Cover (34 BY MEANS OF A RAIN TIGHT SOCKET
down_ ctream s1de _ o PERMITTING SIMPLE REMOVAL OF TH
of pole m
183 See Detall ANCHOR BOLTS
R RS LoD M PO I 3
Used Only on Pole Type 14CU> Y
172 * NC Grounding Lug y yP WASHERS FOR EACH POLE.
1/ 2. THREADS MAY BE CUT OR ROLLED, BOLTS SHALL BE
GALVANIZED OR PLATED AFTER THREADS ARE FORMED.
% A - BYEa EACH BOLT SHALL BE PROVIDED WITH 6% OF THREADS.
p s 3. WHEN USING A SAFETY ANCHOR_BOLTS
N b /MJ HH I\)W m_ SHALL NOT EXTEND ABOVE THE SLIP BOLT GASKET.
135 /, N ’ 2 STEEL POLES
' )| -
| ] o + - 1. BASE COVERS ARE REQUIRED ON ALL POLES EXCEPT
ﬁ L 2’ Dia. Hole .4 N WHERE SAFETY BASE IS SPECIFIED.
f R » 2. A REDUCED GAGE FOR SHAFT OF POLE WILL BE
1174 P ! ACCEPTABLE ABOVE SIGNAL ARM ATTAGHMENT SIMILAR
1/8 <11 _Gage) /] 8 TO'FOLE TYFE 20,
.
3/16 (7 Gage> g WELDS
(3> 5/8 * Dia, = II NCX 1 3/4 1. LONGITUDINAL WELDS BY SUBMERGED ARC OR ERW
DETAIL A fex Heool Bolt ASTH AZSES v v G GRSMIETLIAL BT YIRS H0H: W Er Y
DETAIL C T el CROUND FLUSH."
BASE PLATE Upless Otherwise Notddess Otherwise Not 2 FOR SIZES NOT SHOWN, USE MNMUM SIZE
(NOT APPLICABLE WHEN SAFETY BASES ARE REQ'D.) LUMINAIRE ARM CONNECTION \/, Steel Raint! R E0RRE T e A WEEOMAEgSIZE WELD
Removab le Cap!
37/8° 3. BREAK ALL SHARP EDGES FOR WIRE PROTECTION.
f
Q FOUNDATIONS
To P.E, Control 3 No, 12 ED A O D o1 Ak T sck
(When Applicable) /16 0.D. min EDGE OF SIDEWALK OR AT THE R/W, LINE. TO OBTAN
To Luminaires: A MINIMUM® SETBACK DISTANCE OF 5" BEHIND THE
80K EDGE ¥, CURE 10 CENTER OF POLE. (SEE
W I SHEET T-30.1.8 FOR TYPICAL LOCATIONS.)
2, AT LOCATIONS WITHOUT CURB, POLES SHALL BE
X - PLACED A MINIMUM DI OF 6" FROM SHOULDER
mz»n_w:mﬁ wwum pu&wwov O A NI OF 107 FRON SRAVEL'WAY, WHICH
With Fuse EVER IS GREATER.
m_ ip Bo M& mo?mn&osm 3. FOR FOUNDATION DETALS SEE SHEET T-30.1.16.
opper to Copper
4. FOR FOUNDATION ISLAND SEE SHEET T—30.1.8.
As Shown On Plans No. 10 Conductors m_
5. CONCRETE SHALL BE CLASS A OR AA.
Ground i ng _,cm For No. 8 2 3/8 * 0.D. Std\|yminaire Arm . 8
Bare Copper Conductors Pipe Tenon % ~ SAFETY BASES
Anchor Bolt o 1. TYPE 7 AND TYPE 14 POLES SHALL REQUIRE SAFETY
8 P BASE ASSEMBLIES UNLESS MOUNTED ON STRUCTURE
DETAIL E ¥ BERIND BARRIER RAIL OR NOTED OTHERWISE ON THE
Ground PLANS, SEE SHEET T-30.1.9 FOR DETALS.
Connector LUMINAIRE TENON DETAIL B . -
1 1/2 * Conduit
(Unless Otherwise Noted) POLE YPE 7
Serato tiete, g
e e ayers. ee
owv..(mm e fFelt QK_,oxm.& 7|34 "0}
Over” Ground Plate Sofety Base
See DC A34

NO.| REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION
DOUGLAS COUNTY

TYPE 7 & 14 POLE LIGHTING|pare. 6/07/2007

& SIGNAL LIGHT POLES DWG: DC A31




Service Pedestal Enclosure, 12 gage Sheet Metal Body and
mc_uzmsd zoc:«_sm Panel, 14 gage Front Cover(s) and
moom Min. For All Other Panels. All Sheet Metal Shall

Pedestal

SERVICE PEDESTAL & No. 4 AWG Bare Copper

Inished With Zinc Chromate Primer and Green Baked FOUNDATION Mu lti-Stranded Conductor
m:o:m— Or Powder Coat Finish. Metering Section Per
P. U E S.E R Standards. Service Pedestal
R B T A R e
n Plans. o ase. ire e Section Sha Anchor B Bolt Spaci P
= Have a Iasoma Cover <_w5 npn_onr Tab. znmcwmn&wwwv mommnomwm:umw.mnm
\\\\\\|||n_3n:_ﬁ Breaker Distribution Section, 125 or 200 >3m
P Needed, 120/240 Volt, 1 Phase, 3 Wire. .«Im Section Shall
Be Complete With Separate Dead Front, w.vm.‘. wcmm_sm \\\\\\v
Space For a Minimum of Ten Full Size (1/) GE Type Plug-In . ﬂ_s_msmo. m.‘,oo_m
m..‘,mc_.ﬂ\w.‘,mormvm Amxn_coﬁ_:m zo.m w.‘,momeono_u_uw.) 4 B — === TES
eutral/Grounding Bus and Main Breaker As Specifie A
~J the Engineer. The Section Shall Be ﬂon.w07<0<_3mn to M_‘._m Ci u w_)ost >3050_> Bolt Grounding
N Met t Vith the A te s c Conduct: ur £ Connectors, UL Listed For
//////II. eter Section Wi e Appropriote Size Copper Conductors. Underground Use (1 Per Bolt)
Equipment Mounting Poanel, 10 h x 12° w Min., Open or w See Note 1
= /m:n_ommo.\ for Lighting Contactors as Needed. < \ —— Anchor Bolt 3/8 * x 18 x 2’
Distribution and Equipment Section Door With Hinge and Padlock Tab. = | Mommwnwmmw%<mwwwmmox._«.«nc.«m
———T o § and 2 Flat Washers Per Bolt
® =|
N ] _— 2" PVC Service Entrance Conduit
3|
Base %nmnhswwwmcvm o No. 4 AWG Single-Strand Bare CoppeH
A *A|||||||||+ ] Grounding Conductor
”_H_l Utility Meter Section —_ [
. 4 fe) fe 4 Concrete Foundation
E No. 15 Felt <2 Layers)
Circuit Breaker 37 Z_L
\l Distribution Section womm~%~mu.«s Enclosure Depth "
P 17 3’ Dia. PVC Conduit 24" Square [~~— Grounding Plate
\l Equipment Mounting Panel (] O]
- GENERAL NOTES:

)

| ——

| — Conductor Pull Space
=1 Rerueomengs Tty TYPICAL MOUNTING

Uti :.«« Service Entrance
]

BASE DETAIL
Pull Space Access Door
With Handle, Per
Serving Utility

Separate Pedestal Enclosure
Mounting Base (Optional)

1.

BARE COPPER GROUNDING CONDUCTOR SHALL BE LOOPED AROUND ANCHOR BOLTS ONE TIME AND CONNECTED TO
EACH ANCHOR BOLT BEFORE CONTINUING DOWN TO THE GROUNDING PLATE.

2. CABINET COVERS SHALL BE PARALLEL WITH CURB.
Dimenslions May Vary Depending
On Manufacturer 3. IN AREAS WHERE R/W PERMITS, THE CONCRETE BASE SHALL BE PLACED AT THE BACK EDGE OF THE SIDEWALK.
4. CABINET COVERS SHALL OPEN TOWARDS THE STREET WHEN CABINETS ARE LOCATED AT BACK OF WALK.
SINGLE METER CABINET COVERS SHALL OPEN PARALLEL TO THE SIDEWALK FACING THE DIRECTION OF TRAFFIC WHEN LOCATED
WITHIN THE SIDEWALK.
SERVICE PEDESTAL 5. GROUND PLATE SHALL BE MADE OF NONFERROUS MATERIALS (TYPICALLY BRASS OR COPPER).

Curk

l~—Back of|

curb [=—Back of Sidewalk 5 le—Back of Curb ~— Back of Sidewalk | ~——Back of Curb
ur 3
¢ Pedestal c_.o , Pedesta | Right-of-Way _w Pedestal
T lL|Eb.|'_ € | 3
+| | — — H
|- SidewoUc Width _| § Pedestrian] [[Front] 4 Min Front 4
uut zH_M_Mvﬁ\ W = ccess Rout G Pedestal 9l
b R
Restrictions e G Pedestal € Max. G Pedestal s 3
£ 8 1 £l z
Concrete Cap—=— w 5 (o 7
Concrete Cdf
Concrete Cap oncrete Lap
BEHIND SIDEWALK (FOR WIDTHS 5 FT. OR LESS) BACK PORTION OF SIDEWALK (FOR WIDTHS OF 5 FT. OR MORE) OPEN AREA
SERVICE PEDESTAL SETBACK WITHIN R/W LIMITS .
* WHERE INSUFFICIENT PUBLIC RIGHT—OF—WAY IS AVAILABLE TO LOCATE
¢ \ STREET FIXTURES OUTSIDE THE 5° NORMAL SIDEWALK WIDTH, THE
PEDESTRIAN ACCESS MAY BE REDUCED TO 4' FOR A LENGTH OF 2.

NO REVISION |DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION

100 & 200 AMP
UNDERGROUND

ELECTRICAL SERVICE

DOUGLAS COUNTY

DATE: 6/07,/2007

DWG: DC A32




Reinforced 1/2 *

Cover,

Min

Lo

Golvanized After Fobrication,

With Bead Weld Inscription

Portland Cement Conc. (PCC)
(When Indicated On Plans)

GENERAL NOTES FOR PULL BOXES:

Lift Hole
_ _ L | 1. TRAFFIC PULL BOX SHALL BE PROVIDED WITH STEEL COVER AND SPECIAL
Ho ld—Down Bo L+ CONCRETE FOOTING. STEEL COVER SHALL HAVE EMBOSSED NON—SKID PATTERN.
/I
2. STEEL REINFORCING SHALL BE AS REGULARLY USED IN THE STANDARD
. ] PRODUCTS OF THE RESPECTIVE MANUFACTURER.
A W Al g 3. TOP OF PULL BOXES SHALL BE FLUSH WITH SURROUNDING GRADE OR TOP OF
Pull Box Reinf o = ADJACENT CURB, EXCEPT THAT IN UNPAVED AREAS WHERE PULL BOX IS NOT
With Clvanized CC IMMEDIATELY ADJACENT TO AND PROTECTED BY A CONCRETE FOUNDATION, POLE
7-B m ,as QNm OR OTHER CONSTRUCTION, THE BOX SHALL BE PLACED WITH ITS TOP 1” ABOVE
ar Welded Frame— SURROUNDING GRADE. WHERE PRACTICABLE, PULL BOXES SHOWN IN THE
VICINITY OF CURBS SHALL BE PLACED ADJACENT TO THE BACK OF CURB, AND
PULL BOXES SHOWN ADJACENT TO STANDARDS SHALL BE PLACED ON SIDE OF
Steel Plote FOUNDATION FACING AWAY FROM TRAFFIC, UNLESS OTHERWISE NOTED. WHEN
TOP VIEW PULL BOX IS INSTALLED IN SIDEWALK AREA, THE DEPTH OF THE PULL BOX
SHALL BE ADJUSTED SO THAT THE TOP OF THE PULL BOX IS FLUSH WITH THE
1/2 * Length TOP OF SIDEWALK.
Galvanized Z-bar Sleeve Nut Top Flush With Finished y m
We lded Frame With Bross Grade, See Note 3 4. BONDING JUMPER FOR METAL COVERS SHALL BE 3’4" LONG, MINIMUM-—
\ Bolt APPLICABLE ONLY WHEN METAL CONDUIT IS USED.
2 . g 5. THE NOMINAL DIMENSIONS OF THE OPENING IN WHICH THE COVER SETS SHALL
Pull Box d < BE THE SAME AS THE COVER DIMENSIONS EXCEPT THE LENGTH AND WIDTH
Bonding Jumper = == DIMENSIONS SHALL BE 1/8 " GREATER.
See Note 4
ce Tore . - - 6. ALL COVERS AND BOXES SHALL BE INTERCHANGEABLE WITH NEVADA STANDARD
Drain Backf /gl NE MALE AND FEMALE GAGES. WHEN INTERCHANGED WITH A STANDARD MALE OR
Type 11 o= FEMALE GAGE. THE TOP SURFACES SHALL BE FLUSH WITHIN d_,.\m . TOP OUTSIDE
6" Min L EDGE OF ALL CONCRETE COVERS AND PULL BOXES SHALL HAVE A 1/4 " MINIMUM
oA und . L W RADIS.
M.:z“_,; o 7. PULL BOX SHALL NOT BE INSTALLED WITHIN THE BOUNDARIES OF NEW OR
roun EXISTING CURB RAMPS.
Grounding Bushing
SECTION A-A 8. PULL BOXES FOR ELECTROLIERS AND SIGNAL STANDARDS SHALL BE LOCATED AT
THE SAME STATION ( 53 AS THE ADJACENT ELECTROLIER OR SIGNAL
EDGE OF SHOULDER “EXCEPT WHERE THIS 18 MPRACTICAL A BOX WAY BE
Zo_Z 3 AWA\ .mmv ( ﬁ ) ,o_m_o_ Mn Mv mV_ __W_O_F Fwwj & PLACED IN ANOTHER SUITABLE PROTECTED AND ACCESSIBLE LOCATION.
0. ra ic Rate u oX
! 9. IN AREAS WHERE THE POSSIBILITY OF MATERIAL ERODING FROM AROUND THE
PULL BOX EXISTS, THE PULL BOX SHALL BE PLACED IN DRAIN BACKFILL
TYPE 1I-(2' DEPTH ON EACH SIDE AND 1’ DEPTH), AS DIRECTED BY
THE ENGINEER.
ELECTRICAL TRAFFIC RATED PULL BOX
MINIMUM DIMENSION TABLE
CONCRETE BOX STEEL COVER EXTENSION
Pull Box Edge
Lo wo Height Lyex W oxx Taper Height
No. 3 1/2 (1| 19"+ 127t | 12"+ | 14 1/2"+ 8 3/4°+ | None 12’
No. S(T)| 25"+ 15°+| 12"+ | 20 1/2"+ 10 1/2°+ | None 10
No. (D[ 35"+ | 22"+ | 12"+ 30"+ 17"+ None 8"
No. (D 52°+ | 35°% | 14"+ | 47 3/4"% 30"+ None 10”
%% Top Dimension
*¥%% Top of Box
NO.| REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

ELECTRICAL PULL BOX

DOUGLAS COUNTY

TRAFFIC RATED

DATE: 6/07,/2007

DWG: DC A33




«
o =
c|C
St
“lu
ol GENERAL NOTES:
mm 1. PLACE BOTTOM PLATE WITH SPACER PLATE ON LEVELING NUTS ON ANCHOR BOLTS AND FASTEN IN PLACE.
2. TOP PLATE SHALL BE FURNISHED BY LIGHT POLE FABRICATOR AS LIGHT POLE BASE PLATE WITH
DIMENSIONS AS SHOWN IN PLAN VIEW.
3. ALL STEEL PLATE ASSEMBLIES SHALL BE HOT-DIP GALVANIZED AFTER FABRICATION.
Slip Base Assenbly 4. ALL NUTS, BOLTS AND WASHERS SHALL BE ELECTRO—PLATED CADMIUM IN ACCORDANCE WITH
ASTM B-766, TYPE NS.
(4 1° Dia. Anchor Bolts w/Heavy 5. ALL CONTACT AREAS OF PLATES SHALL BE FREE OF GALVANIZING BEADS OR RUNS.
Hex Nuts & Sto Washers & Arm 6. SAFETY BASES SHALL BE UTILIZED ON ALL STEEL LIGHT POLES EXCEPT ON STRUCTURES OR IF
PLACED BARRIER RAIL OR GUARDRALL.
7. GROUTING SHALL BE DONE AFTER LIGHT POLE HAS BEEN LOCATED IN FINAL POSITION.
(4 17 Dia, ASTM, Slip Bolts w/Heavy 8. ANCHOR BOLT SHALL NOT EXTEND ABOVE SLIP BASE GASKET.
Hex Nuts & Std. Washers
17/32 * Rad. (Typ. > 9. SLIP BOLT TORQUING REQUIREMENTS:
Z A. TORQUE ALL BOLTS TO 80 FT. LBS.
€ Arm blate Wosher n_n B. LOOSEN BOLTS.
S C. RETIGHTEN TO FINAL TORQUE USING THE FOLLOWING SEQUENCES:
3/8 * Dia. Drain Pipe Pole Shaft Os =B 1'-1” Dia, Bolt Circle ,
oY 3 4
1/-1” Dia. Bolt Circle e 2
\ (Slip Bolts) ale 60 FT. LBS., 65 FT. LBS. THEN 70 FT. LBS., RECHECK EACH BOLT FOR 70 FT. LBS.
Top Plate
1/-4% Dia, Bolt Circle TOP PLATE PLAN D. CAULK AREAS AROUND SLIP BASE GASKET. MATERIAL SHALL CONFORM TO FED. SPEC.
Pole Shaft CAnchor Bolts) 1 NO. TT-S-230, TYPE Il OR EQUAL.
J‘ E. SPRAY CADMIUM BOLTS WITH GALVILITE COLD GALVANIZING COMPOUND OR EQUIVALENT.
SUip Base Gasket 28 Gage TOP PLATE ELEVATION .
GHandho le n_n 3
ol
+lu
SAFETY BASE PLAN mm
b
alg
Anchor Bolts =
See Note 8 3 (e
Top Plate yp:
Pole Shaft
4-1 1/8 * Dia. Hole
weld Size Equal To fHandho le
Shaft Vall Thickness AN
1" Dia. ASTM, A325 Slip Bolts Spacer Plate 17307 R 28 Gage
w/Heavy Hex Nuts & Std. Woashers Al
B
Slip Base / <
457 N
1/2 * Thick Plate Washer (2 Required o
Per Connecting Bolt) m ¢ Ar AN N
R Top Plate 45° / pt 3/16
= Slip Base Gasket 28 G
v = [ E mY :jmmuzowwmm osee °0® Max. 6 7/8 * Dia, Hole
s AA’@ A
S - Spacer Plate
g ) Clipped Corners
. W —~]———stip Base 6 3/4 * Dia. Iim\ \“Cﬁ o )
* Grou 8¢ D Drain Pipe U\ 1 C1r Dia. Bolt Circle 1’-17 Dia. Bolt Circle
3 4-1 1/8 * Dia. Holes A 1'-4° Dia. Bolt Circle
SLIP BASE GASKET
17 Dia. Anchor Bolts w/Heavy
Hex Nuts & Sto. Woshers Lo thie SLIP BASE & SPACER PLATE PLAN
Galvanized Sheet Metal To Y
Galvanized Sheet Metal Sleeve Keep Grout From Slip Bolts V/ Spacer Plote
11/8 “ Dio. Hole NN
SAFETY BASE ELEVATION PLAN Slip Base
PLATE WASHER SECTION A-A
NO. REVISION |DATE|] STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION SECTION

SAFETY BASE

DOUGLAS COUNTY

DATE: 6/07,/2007

DWG: DC A34




— 107 MINIMUM

c4” MIN f—=—

- 2% SLOPE
] /
I ; /
4”7 MINIMUM
47 MINIMUM AGGREGATE BASE
TYPE 2 CLASS B 3”7 MINIMUM SHOULDER
AGGREGATE BASE ASPHALT CONCRETE

NOTES:

1. TYPE 3 PLANTMIX BITUMINOUS MIX WITH PG 64—28
ASPHALT CEMENT SHALL BE USED.

2. PREPARE SUBCRADE IN ACCORDANCE WITH SECTION
502 OF THE STANDARD SPECIFICATIONS FOR PUBLIC
WORKS CONSTRUCTION.

3. BICYCLE FACILITIES SHALL BE DESIGNED IN
ACCORDANCE WITH CURRENT AASHTO STANDARDS.

REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [ SECTION

DOUGLAS COUNTY

PEDESTRIAN PATH/BIKEWAY [pirc. 6/07/2007

CLASS |

DWGC: DC A35




Appendix B
Water System Details




SEE

SIDEWALK NOTE 5
EXTEND WIRE INTO

METER SET 48", MIN.
s \
30”7 MIN. COVER
METER SET AND

427 MIN. COVER BOX (SEE DRAWING
/> DC—-B02, DC—BO3,

‘ ‘

SOLDER & TAPE
SVC WIRE TO MAIN
WIRE (IF MAIN WIRE

EXISTS. o~
)T = : t DC—B04. DC—BOS)
045" 12 GAUGE COATED
SOLID COPPER WIRE
/] TAPED EVERY 5 FEET
N ~_ SERVICE LINES 3" OR SMALLER TO POLYETHYLENE
SEE DETAIL "A” SHALL BE IP POLYETHYLENE. TUBING.
TUBING WITH CORP.STOP.

SERVICE LINES 3” AND LARGER

MAIN REQUIRE A TAPPING SADDL

AND GATE VALVE.
INSTALL SERVICE CLAMPS
BEFORE DRILLING \
FACTORY EPOXY COATED

SADDLE WITH STAINLESS
STEEL BAND ONLY
SEE DETAIL DC BO6

SERVICE LINES 4" OR

LARGER SHALL BE C-900

PVC WITH GATE VALVES,

(SEE DETAIL DC—BO7, DC—B08)

CORPORATION BALL VALVE
MUELLER B25028-IP

110 COMP x MIP OR

APPROVED EQUAL UP TO 27
PROVIDE TAPPING SADDLE AND
GATE VALVE FOR 3" AND LARGER.

UTILITY  MAIN

[.P. THREADS (LOOP WIRE AROUND

RUBBER OR NEOPRENE GASKET CORP. IF NO MAIN WIRE EXISTS)

DETAIL "A”

GENERAL NOTES

1. ALL SERVICE LINE COUPLING FITTINGS SHALL BE MUELLER CTS 110 COMP. x MIP
OR APPROVED EQUAL.

2. ALL SERVICE VALVES SHALL BE SAME SIZE AS SERVICE LINES (ON 3”7 SERVICE, USE 4" GATE VALVE AND PIPE.)

5. SERVICE CLAMPS SHALL BE FACTORY COATED EPOXY WITH STAINLESS STEEL BAND.
4. MINIMUM DISTANCE BETWEEN TAPS AND MAINLINE FITTINGS, INCLUDING BELLS SHALL BE 18".
5. ALL METER SETS TO BE PLACED 1° FROM BACK FACE OF SIDEWALK. IN AREAS WHERE NO SIDEWALK IS

PRESENT, THE FRONT OF THE METER IS TO BE SET AS DIRECTED BY THE WATER UTILITY. ALL METER SETS
SHALL BE PLACED WITHIN THE PUBLIC RIGHT OF WAY OR PUBLIC UTILITY EASEMENT.

6. TAPPING SADDLES 3” OR LARGER SHALL BE STAINLESS STEEL, HAVE A FULL CIRCUMFERENTIAL SEAL AND
HAVE EITHER A STAINLESS STEEL OR DUCTILE IRON FLANGE. (SEE DETAIL DC—BQ7)

7. UPON ABANDONING OF SERVICE TAP, WATER UTILITY SHALL BE NOTIFIED SO THAT METER CAN BE REMOVED.
8. ENTITY REQUESTING ABANDONMENT SHALL REMOVE EXISTING METER BOX AND EXPOSE CORP STOP FOR SHUT-—

OFF. ALL PLUMBING SHALL BE DISCONNECTED FROM CORP AND PLUGGED AT BOTH ENDS. WATER UTILITY
SHALL BE NOTIFIED FOR INSPECTION OF CORP ASSEMBLY PRIOR TO BACKFILLING.

NO. [ REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [ SECTION
DOUGLAS COUNTY

WATER SERVICE TAP [t ~/or/eo0r

bDWGC:  DC BOf1




O gk 6N

N

13A.

13B.

GENERAL NOTES:

1.

PVC BOX, MINIMUM WALL
THICKNESS 0.300”

MUELLER INSULATION PAD
AIR SPACE

PLATFORM

PLATFORM SUPPORT

POLYBUTYLENE TUBING
CLASS 250

[.P. THREADS

CAST IRON BOTTOM OR
APPROVED EQUAL AS REQUIRED
BY WATER UTILITY

SENSUS SRII WATER METER ‘
WITH RADIO READ TRANSCEIVER U

(MXU) SUPPLIED BY UTILITY. ‘
PLACE MXU ON PLATFORM U i

CAST IRON LOCKING LID ‘ :
WITH TR/PL HOLE(S)

MUELLER VALVE OR APPROVED
FQUAL (NO. 14265) FINISHED GRADE

MUELLER ANGLE CHECK
VALVE OR EQUAL

INLET LINE TO BE
3/47 MINIMUM

17 MINIMUM

=l
111
BT
111
Sl
7
|-
IF
{11

134 VAN
=t

138
SERVICE LINE-SIZE AS l

REQUIRED BY WATER UTILITY k /ﬂ
(3/4” — 17) WITH COUPLING 8
ADAPTOR

2. PIT SETTER EXTENSION SHALL
ONLY BE USED UPON APPROVAL
BY THE WATER UTILITY
3. RIGHT HAND SERVICE PIPE __ T,
TO BE COLOR CODED OR
STRIPED
13A
7
15”7 DIAMETER THERMAL—COIL S
VETER  BOX o 18” DIAMETER THERMAL—COIL
ol e Sirtee METER BOX FOR 3/4" DOUBLE,
1" SINGLE PIT SETTER
NO. | REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

5/8” METER DOUBLE & SINGLE PIT DATE: 6/07/2007

SETTER, 1” METER SINGLE PIT SETTER

bDwWC: DC BO2




FIBRELITE FL 36 \
FL 36 D LID

FINISHED GRADE

FIBRELITE FL 36 METER BOX
OR APPROVED EQUAL

EXTEND LOCATING
WIRE INTO METER SET
48" MIN.

24" MIN. MUELLER

INSULATION  PAD

(SEE DETAIL DC—BO1)

FLANGED ANGLE —
BALL VALVE

SINGLE METER GASKET

[ ]

COUPLING ADAPTOR
FLARE x IRON PIPE
ADAPTOR

VARIES

SENSUS SRII WATER METER
WITH RADIO READ TRANSCEIVER
(MXU) MOUNTED TO SIDEWALL
UNDER INSULATION

NOTE: ASSEMBLY TO BE FORD V B H 6 6
OR VB H 7 7 OR APPROVED EQUAL.

FLOW— g/ |‘

POLYETHYLENE TUBING
(SIZE AS REQUIRED BY
WATER UTILITY)

MIN. TEST 150 P.S.I. OR CLASS

RATING OF PIPE

GENERAL NOTES

O

‘ﬁL BRACE EYE SUPPORTS

FLANGED ANGLE
BALL CHECK VALVE

MIN, 367

O&% (%
Q; (o]
&b

52228
BY—-PASS BALL VALVE
W/ LOCKABLE CAP

6”7 BED OF 3/4” GRAVEL

eie

REDWOOD 2x6
(MIN. ONE EA. END)

1. USE A TRAFFIC RATED LID AND BOX WITH READING LID IN ALL TRAFFIC AREAS.

2. METER SHALL BE INSTALLED SO AS TO ACHIEVE A WATER TIGHT SEAL.

3. CUT TWO PIECES OF 1”7 PIPE 18" LONG AND INSTALL THROUGH THE BRACE

EYE SUPPORTS.

NO. | REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

1_1/299 _ 2”
METER SET

SECTION
DOUGLAS COUNTY

DATE: 6/07/2007

bDwWC: DC BO3




]
77 MIN.
i
FLOW
{ i o mg | )
&L WY FIT
127 127
MIN. CMH\I,
CLEAR @ @ LEAR
> =y
18"MIN.
® © Jian @ ® ®
NOTES:
1. METER AS FOLLOWS: 10. 3" MUELLER GATE VALVE, NRS, 150#
e 3” SENSUS W—350DR WITH TR/PL REGISTER. FLANGE, C/W HAND WHEEL OR APPROVED
e 4”-8” SENSUS SINGLE REGISTER HIGH (SRH) EQUAL.
PERFORMANCE COMPOUND METER WITH RADIO 11. 37 MUELLER FLGxFLGC SWING CHECK
READ TRANSCEIVER (MX4). FOR 8" METER SET VALVE OR APPROVED EQUAL.
USE 8" MANIFOLD ASSEMBLY WITH TWO 4° SRH 19 ROMAC FCA 501 FLANGED COUPLING
5 METERS. ADAPTOR OR APPROVED EQUAL.
: gﬁﬁiéchfﬁgEHX@BﬁwHﬁif’gso# 13. JENSEN VAULT OR APPROVED EQUAL,
APPROVED FQUAL WATERPROOF VAULT EXTERIOR WITH
i 2 COATS OF THOROSEAL/ACRYL 60 OR
3. GRINNELL OR BLA PIPE SUPPORTS APPROVED EQUAL. FOR 37 METER SET
4. MUELLER FLGXFLG SWING CHECK VALVE USE JENSEN 687CA VAULT. FOR 4"-8”
OR APPROVED EQUAL. METER SET, USE JENSEN 38Y—612—7 VAULT
5. ROMAC FCA 501 FLANGED COUPLING WITH 48'x78° ACCESS OPENING.
ADAPTOR OR APPROVED EQUAL, WITH 14. CONCRETE THRUST RESTRAINT COLLAR
ALL—THREAD BOLTED TO METER. 15. EBAA MEGALUG SERIES 1100 OR APPROVED
6. FLANGExPE AWWA C—200 0.D. AND EQUAL.
Egggf@%Aﬁﬁ%ﬂ‘iﬁgggRBgNgigngR 16. ROMAC 5071 TRANSITION COUPLING.
' ' 17. ROMAC 611 PIPE RESTRAINTS.
FLANGES TO BE 150
2 3" AWWA C—200 O[f AND 18. AWWA C900 PVC PIPE FOR 4"—87,
: i STEEL PE PIPE FOR 3".
STANDARD WALL, FUSION BONDED EPOXY
COATING, INTERIOR & EXTERIOR. 19. Mg&M%g SELF%igﬁpiéﬂébigiégHT
8. 3” 90° ELBOW, AWWA C—200 O.D. :
AND STANDARD WALL, FUSION BONDED 20. SENSUS STRAINER ASSEMBLY.
EPOXY COATING, INERIOR & EXTERIOR.
9. 37 AWWA C—200 0.D. AND STANDARD
WALL, FUSION BONDED EPOXY COATING,
INTERIOR & EXTERIOR.
NO. | REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION
DOUGLAS COUNTY
b2} b3
37 TO 8 METER SET DATE: 6/07/2007
(SHEET 1 of 2)

DWC: DC BO4-—A




6” MIN. HIEI=
18" MAX. =

29

N.

@ 42"M
FLOW '@

| — | ()
1= o | o |© ® 0® & © |Bh

o # )

O

{ N I :
— — °J —
RS Jose” 32 S
L., rod

NOTES:
1. METER AS FOLLOWS: 19. MINIMUM OF FIVE PIPE DIA. STRAIGHT

e 37 SENSUS W—350DR WITH TR/PL REGISTER. PIPE OR FULL OPEN COMPONENTS.

e 4”—8" SENSUS SINGLE REGISTER HIGH (SRH) 20. SENSUS STRAINER ASSEMBLY.

PERFORMANCE COMPOUND METER WITH RADIO

READ TRANSCEIVER (MX4). FOR 8" METER SET 21. 48 x78  ACCESS COVER, BILCO JD—AL

USE 8" MANIFOLD ASSEMBLY WITH TWO 4' SRH H—-20 (OR APPROVED EQUAL.)
METERS. 22. 12 GAUGE COATED SOLID COPPER
2. MUELLER GATE VALVE, NRS, 150# LOCATION WIRE.
FLANGE, C/W HAND WHEEL OR 23. STEEL LADDER WITH LADDER—UP SAFETY
APPROVED EQUAL. POST, BILCO LU—1 OR APPROVED
3. GRINNELL OR BLA PIPE SUPPORTS EQUAL.

4. MUELLER FLGxFLG SWING CHECK VALVE
OR APPROVED EQUAL.

5. ROMAC FCA 501 FLANGED COUPLING
ADAPTOR OR APPROVED EQUAL, WITH
ALL—THREAD BOLTED TO METER.

6. FLANGExXPE AWWA C—200 O.D. AND
STANDARD WALL, FUSION BONDED
EPOXY COATING, INTERIOR & EXTERIOR,
FLANGES TO BE 150#.

13. JENSEN VAULT OR APPROVED EQUAL,
WATERPROOF VAULT EXTERIOR WITH
2 COATS OF THOROSEAL/ACRYL 60 OR
APPROVED EQUAL. FOR 37 METER SET
USE JENSEN 687CA VAULT. FOR 4"-8"
METER SET, USE JENSEN 38Y—-612—7 VAULT
WITH 48"x78" ACCESS OPENING.

14. CONCRETE THRUST RESTRAINT COLLAR.

15. EBAA MEGALUG SERIES 1100 OR APPROVED
EQUAL.

REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

3” TO 8” METER SET DATE: 6/07/2007

(SHEET 2 of 2)
DWG: DC BO4-—B




17 SINGLE PIT SETTER
SEE DETAIL DC—-BO2

FINISHED GRADE

BACK OF
SIDEWALK

SERVICE TEE
171 "% 1

FIELD BEND

LOCATOR WIRE (SEE DETAIL DC—BO1)

30" MIN. TAPE EVERY 5

1" PE—CTS
(CL 200)

SEE DETAIL DC—-BO1

NOTE

ALL SERVICE LINE COUPLING FITTINGS SHALL BE MUELLER CTS 110 COUP. X MIP
OR APPROVED EQUAL.

NO. [ REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

1 ? DUAL DATE: 6/07,/2007

METER SET we: pC BOS




IPT (Iron Pipe Threads)

Nuts and Washers — Heavy hex
nuts and washers made from
18—86 stainless steel.

GENERAL NOTES

2”7 minimum width

Bands and Bolts — Wide MIG welded
band and 5/87 NC threaded bolts of
18—8 stainless steel welds are fully
passivated for corrosion resistance.
Bolt threads that are fluorocarbon
coated to prevent galling.

1. See also Detail DC—BO1.

Finish — Approx. 12 mils. of
/fusom applied epoxy coating.

NO.

REVISION

DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SERVICE

SADDLE DETAIL

(3/4”7 TO 27)

SECTION
DOUGLAS COUNTY

DATE: 6/07,/2007

DWG:  DC BO6




MATERIAL SPECIFICATIONS

SHELL: 304 Stainless Steel
LUGS: 304 Stainless Steel

BOLTS, WASHERS and NUTS: NC Rolled Thread
304 Stainless Steel, 5/8" diameter.

GASKETS: Virgin SBR compounded for water
service. ASTM D2000—-80MA 4AA607
Full Gasket. 360° Pipe coverage 150 PSI
working pressure.

FLANGE: 304 Stainless steel or high tensile
ductile (nodular) iron, ASTM A536—80,
grade 65—45-12.

oML A B c NO. BOLTS
4 4 5-1/32 16 10

6+ 4-1/2 7-1/32 16 10

B 4 9-1/32 20 14

10 5-1/2 | 11-1/32 24 16
1% | 6-1/2 | 13-1/32 30 30

*Tapping sleeves in the 247 Nominal Pipe Size range
with 67 or 8" flanges are 24" long (C—dimension)
and have 24”7 bolts.

**Tapping sleeves in the 127 & 147 Nominal Pipe Size
range w/ 12" flange are 24” long and have 24 bolts.

SEE NOTE 1

a4
TYRICALTHRYST2
BLOCHK

A
!
- 1
O
linthwliwhl
—A>

GENERAL NOTES

SECTION A-A

1. Material used for Thrust Blocking shall not not prevent the access to the bolt assembly.

2. Minimum distance between taps, collars, joints, service taps, etc. shall be 18”7,

5. Saddle to be pressure tested to class rating of the pipe prior to tap.

NO.

REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

TAPPING SLEEVE DATE: 6/07,/2007

DETAIL DWG:  DC BO7




6”7 OR 87 PVC TO EXTEND MIN. OF

6"

FINISHED

GRADE
—37 CLEAR 1/

SEE NOTE 4 197
4/ :EX\ST. A.C.

i o4 X/\T@\@‘
) ﬂg I
va - <l a “ 4, N
197 #4 REBAR . . \ ROUGH BROOM FINISH (TYP.)
MIN. 0 24”7 MIN BRI N CONCRETE COLLAR
DEBRIS CAP BY SW . - (SEE NOTE #2) WITH TWO
ERVICES, ETCO T—CONE—fwt w=- IN\]| 4t Loops or #4 REBAR
STOPPER, OR EQUAL : g o I
. \ o MIN

INTO VALVE CAN. PIPE SHALL N
BE PLUMB & CENTERED ON 107 VALVE BOX AND COVER
VALVE STEM MARKED "WATER" CHRISTY G—4

WITH CAST IRON LID OR EQUAL

VALVE SEE DETAIL DC BOQ9

1. FULL FLOW WATERWAY

2. O—RING SEAL 27 X 4” REDWOOD BLOCKS
3. WEDGE DESIGN

4. FULL EPOXY COATING INSIDE & OUT

5. OPERATOR NUT \ :

6. 200 PSI RATING EETE‘HTDO LSESSRCAWN‘RE
7. STAINLESS STEEL BOLTS W/ BRONZE VISR

OR STAINLESS STEEL NUTS

. LOW ZINC STEM
. AWWA C509 =
%
( ;

12 GAUGE COATED SOLID
COPPER WIRE TAPED EVERY
5 FT. TO PVC

co

<o}

GENERAL NOTES
1.
2.
3.

. THRUST BLOCK MAY BE ELIMINATED FOR FLANGED VALVES WITH MUELLER AQUAGRIP OR APPROVED EQUAL

g
1 E
WATER MA\N/

24"MIN.

T COLD—APPLIED COATING ON EXTERIOR
OF ALL EXPOSED BARE METAL (AWWA
#C209,0214)

#4 BARS (BEND OVER VALVE BODY) ]

27 HOOKS (MIN.)

THRUST BLOCK
(MINIMUM  6—SQUARE
FEET BEARING AREA)

MATERIAL USED FOR THRUST BLOCKING SHALL NOT PREVENT ACCESS TO THE BOLT ASSEMBLY.
CONCRETE SHALL MEET THE REQUIREMENTS OF SECTION 202.12 OF THE STANDARD SPECIFICATIONS.
IN ALL AREAS, LIDS SHALL BE SET FLUSH WITH FINISHED GRADE UNLESS OTHERWISE NOTED.

THE CONCRETE COLLAR SHALL BE 1/4” BELOW SURROUNDING PAVEMENT. APPLY BLACK COLORANT TO SURFACE
OF CONCRETE.

SPLICES IN WIRE SHALL BE CONNECTED BY SOLDER OR WIRE NUTS AND WRAPPED WITH UL LISTED ELECTRICAL TAPE.

PROVIDE AND INSTALL EXTENSION STEMS SO THAT VALVE OPERATING NUT IS NOT GREATER THAN FIVE (5) FEET
BELOW FINISHED GRADE.

FLANGED RESTRAINT ADAPTOR.

PROVIDE PIPE POLYETHYLENE PROTECTIVE WRAP ON ALL VALVES, 8-MILS MINIMUM, SECURED WITH 2—INCH
WIDE PRESSURE SENSITIVE PLASTIC TAPE, 10—MILS MINIMUM.

NO.

REVISION |[DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

VALVE DETAIL DATE: 6/07,/2007

DWG:  DC BO8




P> SEE NOTE 3
’:’:.n‘o‘
BOL XS
s IS
KR IEEIIILR
G e
etesete TR
(ORI W Zrsxie
':’:’:‘:‘0’02‘20'
i
WATER |
F]
W
5
1 2 ”
WATER VALVE DETAIL EXAMPLE VALVE LID
ORIENTATION FOR TEE
CONFIGURATION
NOTES:

1. VALVE BOX MUST BE TRAFFIC RATED (CHRISTY G—4. BROOKS 4TT BOX OR EQUAL).

2. MINIMUM OF 10" INSIDE DIAMETER.

3. CAST IRON LID MARKED "WATER” FOR WATER LINE APPLICATIONS. CAST IRON LID
MARKED "RECLAIMED WATER” OR "RCW” WHEN INSTALLED ON A RECLAIMED WATER

MAIN. LID SHALL BE MARKED 7SS FORCE MAIN” OR "SS FM” WHEN INSTALLED ON
A SANITARY SEWER FORCE MAIN.

4. RISER OF 67 OR 8”7 PVC EXTENDED IN VALVE CAN A MINIMUM OF 6.
ALL NEW VALVE BOXES TO BE SET TO GRADE PER DETAIL DC BOS8.

6. SET VALVE BOX AND ONE POINT OF TRIANGULAR LID TO POINT IN DIRECTION OF
WATER MAIN.

v

NO. | REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

VALVE BOX DETAIL [ oo

ODWG:  DC BO9




MUELLER A423 WITH (2) 2—1/2"
OUTLETS AND (1) 4—1/2" OUTLET,
SELF DRAINING BREAKAWAY

TYPE, OR WATEROUS WB—-67

/\/F\RE HYDRANT INSTALLED SO AS TO PROVIDE
A MIN. OF 3—FEET CLEARANCE IN ALL
DIRECTIONS FROM OPERATING NUT

FLANGE 2" ABOVE
FINISHED GRADE
SIDEWALK /\/j\'BACK OF CURB [/SCE:EB%%TA‘L PAVEMENT
A | [
P

==

6" FLANGE x MUELLER
AQUAGRIP TM GATE VALVE
w/ 27 SQ. OPERATING
NUT (SEE DETAIL DC BO8)

6” DUCTILE IRON
OR PVC (C—900)

CLASS "D’ RTX FLANGE
TEE PR TAPPING SADDLE
SEE DETAIL DC BO7

5 MIN.

42" MIN.

t/\ TAPPING SLEEVE
ALL JOINTS BETWEEN o wMJ TEE

HYDRANT AND MAIN  w/6” OUTLET
SHALL BE MECHANICALLY
RESTRAINED

CLEAN CRUSHED DRAIN ROCK

1/2” TO 27 (2 CU. YD.) MIN.

MUELLER AQUAGRIP TM SHOE
AN INTEGRAL RESTRAINT
SYSTEM OR APPROVED EQUAL

GENERAL NOTES:

HYDRANT COLOR SHALL BE YELLOW.

OPERATING NUT SHALL BE 1—1/2" PENTAGON.

INSPECTION BY WATER UTILITY SHALL BE REQUIRED PRIOR TO BACKFILLING.

IF SIDE WALK NOT PRESENT, SET HYDRANT SO THAT OPERATING NUT IS 3'—6" BEHIND BACK OF CURB.

NO FENCES SHALL BE ALLOWED WITHIN ANY PORTION OF A FIRE HYDRANT.
PROVIDE 42" MINIMUM COVER AT ROADSIDE DITCH FLOWLINE.
GATE VALVE SHALL BE LOCATED WITHIN THE PAVEMENT.

Noo P wN -

NO. [ REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

FIRE HYDRANT DATE: 6/07,/2007

ASSEMBLY DETAIL we: DC B10




BOLLARD SEE 24" MESH WITH
DETAIL DC—A29\ STAINLESS STEEL SEE NOTE #5

” » BAND
GOOSE—-NECK™ VENT

(SEE NOTE 2) |

127 MIN

1 1= T
7 : |

FINISHED GRADE

CONNECT SUPPORT |
BRACKET TO BARREL

CORE DRILL HOLE,/ .
PATCH WITH NON— ; SEE NOTE #4 ——— INSULATION
SHRINK GROUT .
SEE NOTE #4 ] =
4
3/4" VAL-MATIC #22, | *
APCO NO. 65 AR RELEASE — |- -
VALVE OR EQUAL v .
CONSTRUCT SUPPORT C
BRACKET |
T o <-4
o v B
‘ cog%os%b SResapasEis: SR
3 ”oooo
127 MIN. 358 »
S /5/4 IPS POLYETHYLENE
‘ o (SEE NOTE #3)
1 S (MIN. TEST PRESSURE,
150 PSI) OR CLASS
3-1/2'x5" RATING OF PIPE
GRAVEL BED \ [

TAP ON TOP OF PIPE——ny
CORPORATION STOP
(SEE DETAIL DC—BO1)

(DRAIN ROCK)

1/2" = 3/4" 15 GAUGE COATED

SOLID COPPER WIRE

TAPED TO PIPE EVERY

NOTES 5_FEET WATER MAIN

1. Air Release Valves shall be installed outside pavement section whenever
possible.  Slope ground away from valve box or construct curbing
to protect from flooding by surface waters.

2. When constructed in street section, construct air release tube to side of roadway
and construct "Goose—neck” above surrounding grade as directed by the Water Utility.

5. All pipes shall be sloped up to air release valve.
4. 24" Use : Jensen N36 Precast Box or equivalent.
>24" Use : Jensen precast 48" I.D. Manhole Barrel or equivalent.

5. Use N36—610 steel checked plate cover marked "WATER” w/ hold down bolts or
Jensen Precast 48”7 I.D. flat top w/ 36”7 opening and lid as required

NO.

REVISION |DATE|[ STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

AIR — RELEASE DATE: 6,/07,/2007

VALVE DETAIL WG

DC B11




EXTEND LOCATOR WIRE
CAST IRON RIM & COVER INTO M.H. 48
SEE NOTE 2

MATCH ADJACENT PAVEMENT
THICKNESS, NOT TO EXCEED 4~

FINISHED GRADE SET FRAME & COVER TO
GRADE, SEE DETAIL DC—-CO8.

MUELLER FLGXFLG SWING
CHECK VALVE OR
APPROVED EQUAL

il Rl
24"x48" i FR . ST .
CONCENTRIC A AN E
PRECAST CONE - : s
A \, ROMAC FCAS01 5%
ey o +/\ FLANGED COUPLING =
SEAL PENETRATIONS [ ) ADAPTOR OR =35
WITH DRYPACK NON-— |- APPROVED EQUAL =%
SHRINK GROUT f . 'N ~=
’ 48 . ., L
2 TINSTALL "RAMNEK” | &
LOCATOR WIRE ) IN' JOINTS —
\ : - EXISTING PIPE
¢ g 3
3 PRECAST— |.° ¢ L6 oz
MANHOLE SECTION o
wed e e e T T A e A
L & ol T B

37 GALVANIZED—F ‘F‘—Uﬁ@m—

STEEL PIPE WITH

THREADED FLANGES 5" DRAIN CONCRETE CAST IN PLACE
COMPACT TOP 6~ (SEE NOTE 5)

OF NATIVE SUBGRADE
/4" DRAIN ROCK

GENERAL NOTES

1.
2.

3.

4.
2.

CENTER CHECK VALVE IN VAULT.

MANHOLE FRAME AND COVER TO BE SOUTH BAY FOUNDRY SBF 1900 CPH (CLOSED PICK HOLE) OR
FQUAL AND TO BE MARKED "WATER™.

COMPACT NATIVE SUBGRADE IN CONFORMANCE WITH SECTION 302 OF THE STANDARD SPECIFICATIONS
FOR PUBLIC WORKS CONSTRUCTION, PRIOR TO PLACING DRAINROCK.

CHECK VALVES 12”7 OR LARGER REQUIRE SPECIAL DESIGN AND APPROVAL OF THE WATER UTILITY.

CONCRETE SHALL CONFORM TO SECTION 202 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTRUCTION.

NO.

REVISION |DATE|[ STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

CHECK VALVE DATE: 6,/07,/2007

DETAIL WG DC B12




Type of
Fitting
c
.0
©
IS
2]
£
o
2
o
>
'_
Type of
Fitting
=
.9
©
IS
%]
£
o
0
o}
>
'=
Thrust Block Bearing Area — Square Feet
Type of . . 11.25° or Tee or Cross Tee
Fitting | 907 Bend | 45" Bend| 55 5."geng [Dead End| w/Plug | w/Piug
4” 2 1 1 2 2 2
6” 5 3 2 4 5 5
(]
2| g” 8 5 3 6 8 8
o
S | 107 13 7 4 9 13 13
N2 18 10 5 13 18 18
2]
14”7 25 13 7 17 25 25
16”7 32 17 9 23 32 32
NOTE:

1. CONCRETE FOR THRUST BLOCKS SHALL CONFORM TO SECTION 202 OF THE STANDARD SPECIFICATIONS

FOR PUBLIC WORKS CONSTRUCTION.
. THRUST BLOCKS SHALL BE PLACED AGAINST UNDISTURBED SOIL.

2

3. JOINTS AND FACE OF PLUGS SHALL BE KEPT CLEAR OF CONCRETE.

4. THRUST BLOCK BEARING AREAS ARE FOR A 150 PSI TEST PRESSURE WITH 2000 PSF BEARING
CAPACITY, NOMINAL PIPE DIAMETER, AND A FACTOR OF SAFETY OF 1.5 INSTALLATIONS USING
DIFFERENT TEST PRESSURES, AND/OR SOIL TYPES SHALL BE ADJUSTED BY THE DESIGN ENGINEER.

NO. | REVISION

DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION

THRUST
BLOCKS

DOUGLAS COUNTY

DATE: 6/07/2007

bDwC: DC B13




PLAN
WATER
MAIN
A b
/ NO. 4 BARS
A A >
el 2T TR
<
\\\\\__CONCRETE
THRUST
L BLOCK

ELEVATION

DIMENSIONS
PIPE 11.25° BEND 22.5° BEND 45" BEND
SIZE L W H L W H L W H
6”7 | 20" 2°-0" 1'-6" |3 -0" 2°-0" 2°-0"|4-0" 2- 36"
g” | »-0" 3-0" 2°-0"|4-0" 2°-0" 3-0"|6-0" 2°-0" 4 -6~
10”7 | 3-0" 3-0" 2-0"|4-0" 3-0" 3-0"|6-0" 3-0" 4 -6"
127 | -0 4 -0" 2-6"|6-0" 3-0" -0"|7-0" 4-0" 4-6"

NOTES:

1. CONCRETE SHALL BE CLASS C PORTLAND CEMENT CONCRETE.
2. REINFORCING STEEL SHALL BE EPOXY COATED.

3. VOLUMES GIVEN ARE FOR PIPE AT TEST PRESSURE 150 PSI AND NORMAL WEIGHT CONCRETE (145 LB
PER CU. FT.) INSTALLATIONS USING DIFFERENT TEST PRESSURES OR WEIGHT OF CONCRETE SHOULD

ADJUST VOLUMES ACCORDINGLY.
4. JOINTS SHALL BE KEPT CLEAR OF CONCRETE.

NO.

REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

THRUST BLOCK FOR

UPWARD THRUST

SECTION
DOUGLAS COUNTY

DATE: 6/07/2007

DWC: DC B14




CALPICO STAINLESS
STEEL CASING SPACERS CcL

OR APPROVED EQUAL

MECHANICALLY RESTRAIN ALL
WATER LINE JOINTS
WITHIN CASING SLEEVE

F — — —

18" OR LESS

|

T EXISTING’
SEWER

10" MEASURED AT 10" MEASURED AT

* N

NEW WATERLINE

SLEEVE NEW WATERLINE WITH

PVC PIPE (AWWA C900 OR C905).
CENTER ONE FULL LENGTH OF PIPE
OVER SEWER, 20" MINIMUM.

NOTES:
1. CUT ADJACENT PIPE

90" TO SEWER 90" TO SEWER

WATERLINE PIPE SLEEVE

WATERLINE CROSSING OVER SEWER

CL

— I =TI T=TT —TTI=[TT
CALPICO FULL PIPE (B s | e O B b
LENGTH CASING UNDER /EX\ST\NG
SEWER SEWER
42”7 MIN
MECHANICALLY RESTRAIN
\ ALL WATER LINE JOINTS

THRUST BLOCKS
SEE DETAIL B14

11—1/4", 22—1/2" OR
45" RESTRAINED JOINT
VERTICAL BENDS
(AS REQUIRED)

INSTALL PSI MODEL "W” CUSTOM
WRAP AROUND END SEAL W/
STAINLESS STEEL BANDING STRAPS
OR APPROVED EQUAL

SECTIONS AS REQUIRED
TO CENTER FULL WATERLINE

SLEEVE NEW WATERLINE W/ PVC

PIPE (AWWA C900 OR C905). CENTER ONE
FULL LENGTH OF PIPE UNDER SEWER,

20" MINIMUM.

WITHIN CASING SLEEVE W

10" MEASURED AT 10" MEASURED AT

THRUST BLOCKS
SEE DETAIL B14

NEW WATERLINE

NOTES:

1. CUT ADJACENT PIPE SECTIONS AS
REQUIRED TO CENTER FULL 20’

90" TO SEWER 90" TO SEWER

WATERLINE PIPE LENGTH

WATERLINE PIPE LENGTH UNDER
SEWER.

2. WATER LINES 127 AND LARGER
SHALL REQUIRE SPECIAL DESIGN.

CENTER 20" LENGTH UNDER SEWER

WATERLINE CROSSING UNDER SEWER

3. CONCRETE FOR THRUST BLOCKS
SHALL NOT INTERFERE WITH THE
REMOVAL OF BOLTED ASSEMBLIES.

4. AIR RELEASE VALVE OR FIRE HYDRANT
TO BE INSTALLED ON ONE SIDE OF
CROSSING, UNLESS AT A LOW POINT
WITH POSITIVE SLOPE IN BOTH
DIRECTIONS FROM LOW POINT.
MAINTAIN POSITIVE SLOPE TO AIR
RELEASE VALVE OR HYDRANT.

5. ROUTING WATER LINE OVER SEWER
LINE OR ROPING UNDER SEWER LINE
REQUIRES APPROVAL BY THE WATER
UTILITY.

6. FOR PURPOSES OF SEPARATION AND
PROTECTION OF THE WATER SUPPLY,
RECLAIMED WATER SHALL BE
CONSIDERED A SEWER LINE.

NO.| REVISION |DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION

WATER MAIN

CROSSING/LOWERING

DOUGLAS COUNTY

DATE: 6/07,/2007

DWG: DC B15




ELEVATION VIEW

USC APPROVED BACKFLOW PREVENTION
ASSEMBLY: REDUCED PRESSURE PRINCIPLE
ASSEMBLY AS APPROVED BY THE WATER

PURVEYOR. \
EITHER VALVE BOXES 0OR {

PIPE AND ELBOWS SIZED
PIPE RISERS (SUCH AS PVC 24 A A /TD BACKFLOW PREVENTER
PIPE> MAY BE USED FOR THE L (BOTH SIDES),
3 VALVES SHOWN ON THIS DIAGRAM, 1 =

NOTE: USE TwO FULL TURNS
OF TEFLON TAPE ON ALL
THREADED JOINTS.

MANUAL SHUT OFF VALVE
BRASS INLINE GLOBE OR

30” MIN.
CURB VALVE SIZED SAME PIPE DEPTH
AS MAINLINE,

/

THREADED UNION

PVC TAPE ALL GALVANIZED
12" MIN. 36" MAX. PIPE IN CONTACT WITH SOIL
FOR CORROSION PER UPC.

/

-
(@) I

WATER TO
METER

g AARRRARNY

Ng\
A
=
==
A=
\
==
=
=11,
o

—
=|
1
—
T

THRUST BLOCKS:
SEE DETAIL DC B13

BRASS INLINE VALVE WITH

RUBBER SEAT AND SCHED., 80 MINIMUM OF 1 CU. FT,

1727 90° STREET EL WITH CLASS D BACKFILL

FEMALE THREADS. ADD 1/2” |

‘FREEZE KING” RED MAIN LINE

DRAIN OR EQUIVALENT,

DRAINS SHALL HAVE A

REVISION [DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

REDUCED PRESSURE PRINCIPLE (RP) [22--tio COURIT
BACKFLOW PREVENTION ASSEMBLY

DATE: 6/07/2007
TYPICAL INSTALLATION
IRRIGATION BACKFLOW PREVENTER

DWG:  DC B16




PLAN VIEW

THREADED UNION OR FCA

0 FROM METER ’

COVER NOT
SHOWN FOR
CLARITY

TO BUILDING 9

ELEVATION VIEW

THREADED UNION OR FCA

USC APPROVED BACKFLOW PREVENTION
ASSEMBLY: REDUCED PRESSURE PRINCIPLE
ASSEMBLY AS APPROVED BY THE WATER
PURVEYOR.

THREADED UNION OR FCA

ELECTRIC
OUTLET
12”7 MIN. 36”7 MAX.
PVC TAPE ALL GALVANIZED
~ iQNMC‘EETE PAD — PIPE IN CONTACT WITH SOIL
FOR CORROSION PER UPC,
ABOVE GROUND R ¢ -
VAULT OR HOT BOX 3 Ny 3 . A 7]
NOT_SHOWN_IN e | |\ o e e e e g e e e e e g e 7
CLARITY N =
N L]
[~ | B é\
1T J : \‘" y—

WATER METER !ﬁl S

V
¥
:
—
==

THRUST BLOCKS:
SEE DETAIL DC BI3

NOTES:
1. RP MUST BE ABOVE GRADE. S.

2. FREEZE PROTECTION (INSULATED ABOVE GROUND
VAULT OR HOT BOX AND REDUNDANT HEAT TAPE)
IS REQUIRED. 6.

3. AN ABOVE GROUND VAULT (SUCH AS A PRECAST
CONCRETE VAULT) MUST BE SIZED TO PROVIDE
CLEARANCES SHOWN IN PLAN VIEW. A SPRING 7.
LOADED LID IS REQUIRED.

4. A HOT BOX LID MUST SWING CLEAR OF BACKFLOW
ASSEMBLY TO PROVIDE CLEARANCES IN PLAN VIEW.

STOP AND WASTE VALVES ARE NOT TO BE USED
BETWEEN THE METER AND THE BACKFLOW
PREVENTION ASSEMBLY.

ABOVE GROUND VAULTS AND HOT BOX MUST
PROVIDE ADEQUATELY SIZED DAYLIGHT DRAINS
AT PAD LEVEL FOR DRAINAGE.

ELECTRICAL SUPPLY SOCKETS MUST BE AWAY
FROM WATER RELIEF PORT AND TESTCOCKS.

NO. | REVISION |DATE |STANDARD DETAIL FOR

PUBLIC WORKS CONSTRUCTION | SECTION

TYPICAL

REDUCED PRESSURE PRINCIPLE (RP)
BACKFLOW PREVENTION ASSEMBLY

- 307 MINIMUM PIPE DEPTHJ

USE TWO FULL TURNS OF TEFLON
TAPE ON ALL THREADED JOINTS

DOUGLAS COUNTY

DATE: 6/07,/2007

INSTALLATION

EXTERNAL BACKFLOW PREVENTER DWG:




IN BUILDING: ELEVATION VIEW

36" MIN. CLEARANCE

.

tDRA\N REQUIRED

IN BASEMENT: ELEVATION VIEW

k36” MIN. CLEARANCE

GENERAL NOTES

1.

DRAIN REQUIRED

T T
X6 6 6 X——= vinmum crearance 12
HJii‘////////////kiMAXH%UM CLEARANCE 36”

MINIMUM CLEARANCE 127
MAXIMUM CLEARANCE 36"

INSTALLATION OF AN APPROVED BACKFLOW DEVICE AS RECOGNIZED BY THE WATER UTILITY ONLY.
BACKFLOW DEVICE SHALL BE TESTED BY A CERTIFIED TESTER UPON INSTALLATION AND AT LEAST ANNUALLY OR
UPON RELOCATION OR REPAIR. PROVIDE RESULTS TO WATER UTILITY.

NO OQUTLET TEE, TAP OR CONNECTION BETWEEN SERVICE CONNECTION AND BACKFLOW PREVENTION ASSEMBLY.

REFER TO RELIEF VALVE DISCHARGE RATE SO THAT ADEQUATE DRAINAGE CAN BE INSTALLED.

SUPPORTS REQUIRED FOR ASSEMBLIES 2—1/2" AND LARGER.

NO.

REVISION

DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

REDUCED PRESSURE PRINCIPLE (RP)
BACKFLOW PREVENTION ASSEMBLY
TYPICAL INSTALLATION
BUILDING AND BASEMENT INSTALLATIONS

SECTION
DOUGLAS COUNTY

DATE: 6/07/2007

ODWC: DC B18




SPOOL W/FCA

PLAN VIEW

TO BUILDING 8

? FROM METER N

12" MINJ—~ |~ ' ] —  |}t2" MmN
| - TESTCOCKST{/ O
COVER NOT 307 MIN i
SHOWN FOR
CLARITY .,
) “ 4 s ] 4,
3 < 4 A &
USC APPROVED BACKFLOW PREVENTION
ASSEMBLY: DOUBLE CHECK ASSEMBLY AS
ELEVATION VIEW /APPRDVED BY THE WATER PURVEYOR
ELECTRIC
OUTLET

127 MIN. 36" MAX.
PVC TAPE ALL GALVANIZED

PIPE IN CONTACT WITH SOIL
CONCRETE PAD

] NN =1 FOR CORROSION PER UPC.
ABOVE GROUND N o
VAULT OR HOT BOX ——— —— —
NOT_SHOWN _IN \L—’u—\fu—u—u—g—u—u—u—u—u—/ —'u—ul
W = INJEN S =S T AT =T = fysten oraoe J/
\ /
b [ A

v

B
B

q /
L

TT—T17T
ﬁgﬁ 30”7 MINIMUM PIPE DEPTH
T[= USE TWO FULL TURNS OF TEFLON
JT TAPE ON ALL THREADED JOINTS

v

~
.\
“\
IS iy

P

WATER METER H H

THRUST BLOCKS:
SEE DETAIL DC BI3

NOTES:

1. FREEZE PROTECTION (INSULATED ABOVE GROUND 4. STOP AND WASTE VALVES ARE NOT TO BE USED
VAULT OR HOT BOX AND REDUNDANT HEAT TAPE) BETWEEN THE METER AND THE BACKFLOW

IS REQUIRED. PREVENTION ASSEMBLY.

2. AN ABOVE GROUND VAULT (SUCH AS A PRECAST 5. ABOVE GROUND VAULTS AND HOT BOX MUST
CONCRETE VAULT) MUST BE SIZED TO PROVIDE PROVIDE ADEQUATELY SIZED DAYLIGHT DRAINS
CLEARANCES SHOWN IN PLAN VIEW. A SPRING AT PAD LEVEL FOR DRAINAGE.

HOADED LID IS REQUIRED. 6. ELECTRICAL SUPPLY SOCKETS MUST BE AWAY

3. A HOT BOX LID MUST SWING CLEAR OF BACKFLOW  FROM WATER RELIEF PORT AND TESTCOCKS.
ASSEMBLY TO PROVIDE CLEARANCES IN PLAN VIEW.

NO. | REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUBLE CHECK VALVE (DC) DOUGLAS COUNTY

BACKFLOW PREVENTION ASSEMBLY DATE: 6/07 /2007

TYPICAL INSTALLATION

ABOVE GRADE INSTALLATION bwG: DC B19




SPOOL W/FCA

PLAN VIEW

9 FROM METER a

TO BUILDING E

127 MINJ—] ' ] 12”7 MIN.
N TESTCOCKS{/

COVER NOT 30" MIN :
SHOWN FOR
CLARITY .

< 4 4 a < 4 <

2y < B a

ELEVATION VIEW INSULATE PROVIDE LADDER.
NOT SHOWN FOR FINISHED GRADE

COVER
\ CLARITY

i

30" MIN. PIPE DEPTH =t

PROVIDE WATER ﬁ! :

TIGHT SEAL AT — -
PIPE PENETRATIONS j%
I
sl

WATER | FROM METER
METER

| |

INSULATE ~ 2'-0"

i 4 MIN.

TO BUILDING (g

a
|l

CONCRETE SLAB
OR VAULT BASE

USC APPROVED BACKFLOW PREVENTION
ASSEMBLY: DOUBLE CHECK ASSEMBLY AS
APPROVED BY THE WATER PURVEYOR.

A BELOW GROUND VAULT (SUCH AS A PRECAST
CONCRETE VAULT) MUST BE SIZED TO PROVIDE
CLEARANCES SHOWN IN PLAN VIEW. A SPRING

LOADED LID IS REQUIRED.

6”7 TYPE 2,
CLASS B AGGREGATE BASE

NO. | REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

TYPICAL

DOUBLE CHECK VALVE (DC)
BACKFLOW PREVENTION ASSEMBLY

INSTALLATION

BELOW GRADE INSTALLATION

DOUGLAS COUNTY

DATE: 6/07/2007

DWG: DC B20




IN BUILDING: ELEVATION VIEW

/36 MIN. CLEARANCE

sreoel- | @ BXe 6 & IXF—= imuw clearance 127
CURB\ / / MAXIMUM CLEARANCE 36"

SERVICE CONNECTION

—0 M i e | e
FLOW—=— I L

DRAIN REQUIRED

IN BASEMENT: ELEVATION VIEW

CURB A
A]/sERvCE CONNECTION_ \___[-
e T 7‘} T
= =6 & o K—— ”
= v MINIMUM CLEARANCE 12
i T/ MAXIMUM CLEARANCE 38”

a

/36 MIN. CLEARANCE

T

:,uu jlt

DRAIN REQUIRED

GENERAL NOTES

1. INSTALLATION OF AN APPROVED BACKFLOW DEVICE AS RECOCNIZED BY THE WATER UTILITY ONLY.
BACKFLOW DEVICE SHALL BE TESTED UPON INSTALLATION AND AT LEAST ANNUALLY OR UPON RELOCATION
OR REPAIR.  PROVIDE RESULTS TO WATER UTILITY.

2. NO OUTLET TEE, TAP OR CONNECTION BETWEEN SERVICE CONNECTION AND BACKFLOW PREVENTION ASSEMBLY
3. SUPPORTS REQUIRED FOR ASSEMBLIES 2—1/2" AND LARGER.

NO. | REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUBLE CHECK VALVE (DC) DOUGLAS COUNTY

BACKFLOW PREVENTION ASSEMBLY DATE: 6/07/2007

TYPICAL INSTALLATION

BUILDING & BASEMENT INSTALLATION |Dwc:  DC B21




ELEVATION VIEW

DIA. »
INSTALL TANK AT AN ELEVATION /2 x DIA (17 MINIMUM)

SUFFICIENT TO OBTAIN DESIRED ‘

PRESSURE OR INSTALL PRESSURE PUMP\
™ /RECEVNG TANK

i

Lol
=
]
- PUMP
[as
1 (0)
o
% FLOW T
SERVICE CONNECTION & — —
STREET Lg,
ﬁ | \—SUPPORTED -~ TO CONSUMER’S
127 MAXIMUM

PUBLIC WATER
SUPPLY MAIN

GENERAL NOTES:

1. The tank should be of substantial construction and of a kind and size to suit
customer’s needs. Tank may be situated at ground level with a pump to provide
adequate pressure or be elevated above ground to obtain pressure.

2. An Air Gap (vertical physical separation) of at least 2 times the diameter of the
supply pipe or a minimum of 17 must be maintained between the lowest point of
the supply pipe and the water receiving tank.

5. Freeze protection must be provided for the supply pipe riser that fills the receiving
tank and the tank where necessary: Domestic and fire service must have freeze
protection, however, irrigation freeze protection is optional.

4. The water meter will be located upstream of the AG. No outlet, tee, tap, connection
to or from the service line, or stop and waste valve is allowed upstream of the AG
on the service line.

5. If the AG is installed in an area where corrosive fumes or gases could render the
assembly ineffective, an RP may be required upstream.

6. The AG must be readily cccessible for testing and/or unit repair. Access may
require the removal of an access panel, door, or similar obstruction.

7. The AG must be tested by a California/Nevada AWWA certified backflow tester at
the time of installation, yearly thereafter, and after repairs with the results sent to
the Water Utility.

8. The AG must remain operative and effective throughout the year without being
bypassed. The Water Utility must be notified of any bypasses used for whatever reason.

NO.

REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

AIR GAP SEPARATION (AG) DATE: 6/07/2007

BACKFLOW PREVENTION ASSEMBLY

TYPICAL INSTALLATION we. DG B22




FLOW

S~ W =

USC APPROVED BACKFLOW PREVENTION ASSEMBLY:
SPILL-RESISTANT PRESSURE VACUUM BREAKER
AS APPROVED BY THE WATER PURVEYDOR.

AIR INLET VALVE NO. 2 SHUTOFF
VALVE

CHECK VALVE

VENT VALVE X |||\
TEST COCKITY
NO. 1 SHUTOFF Hd:X
VALVE
MINIMUM  OF
PVC TAPE ALL GALVANIZED TWELVE INCHES
L | _PIPE IN CONTACT WITH SOIL— ABOVE ALL DOWNSTREAM
FOR CORROSION PER UPC. PIPING AND USE
FINISHED GRADEJ
THRUST BLOCKS:
SEE DETAIL DC BI3
NOTES:

. SVB MUST BE ABOVE GRADE.

. MUST BE INSTALLED UPSTREAM FROM THE TERMINAL SHUTOFF VALVE

. MUST NOT BE INSTALLED AT A LOCATION WHERE BACKPRESSURE WILL OCCUR.

. MUST BE INSTALLED NOT LESS THAN TWELVE VERTICAL INCHES ABOVE THE HIGHEST POINT

OF THE DOWNSTREAM PIPING.

NO. | REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

SPILL-RESISTANT VACUUM BREAKER (SVB) [22WClis COUNTY

BACKFLOW PREVENTION ASSEMBLY DATE: 6/07 /2007

TYPICAL INSTALLATION

EXTERNAL BACKFLOW PREVENTER bwc:  DC B23




USC APPROVED BACKFLOW PREVENTION
ASSEMBLY: PRESSURE VACUUM BREAKER
AS APPROVED BY THE WATER PURVEYOR.

AIR INLET VALVE NO. 2 SHUTOFF
VALVE
CHECK VALVE e
NO. 2 TEST cowé‘; % |||\

NO. 1 TEST COCK[]

NO.
VALVE
MINIMUM  OF
PVC TAPE ALL GALVANIZED TWELVE INCHES
F~ ~PIPE IN CONTACT WITH SOILE— ABOVE ALL DOWNSTREAM
FOR CORROSION PER UPC. PIPING AND USE

FINISHED GRADE J

FLOW

THRUST BLOCKS:
SEE DETAIL DC BI3

NOTES:

. PVB MUST BE ABOVE GRADE.

. MUST BE INSTALLED UPSTREAM FROM THE TERMINAL SHUTOFF VALVE

. MUST NOT BE INSTALLED AT A LOCATION WHERE BACKPRESSURE WILL OCCUR.

. MUST BE INSTALLED NOT LESS THAN TWELVE VERTICAL INCHES ABOVE THE HIGHEST POINT
OF THE DOWNSTREAM PIPING.

N —

NO. | REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

PRESSURE VACUUM BREAKER (PVvB) |[22uCtrc COUNTY

BACKFLOW PREVENTION ASSEMBLY DATE: 6/07 /2007

TYPICAL INSTALLATION

EXTERNAL BACKFLOW PREVENTER bwc:  DC B24




FLOW

USC APPROVED BACKFLOW PREVENTION
ASSEMBLY: ATMOSPHERIC VACUUM BREAKER
AS APPROVED BY THE WATER PURVEYDOR.

\

i

AIR INLET VALVE

D

OPTIONAL
UPSTREAM i
SHUTOFF VALVE |
(MAY BE
INTEGRAL PART
OF AVB)

PVC TAPE ALL GALVANIZED
PIPE IN CONTACT WITH SOIL
FOR CORROSION PER UPC.

1

MINIMUM OF SIX INCHES
ABOVE ALL DOWNSTREAM
PIPING AND USE

FINISHED GRADE J

THRUST
SEE DETAIL DC BI3

BLOCKS:

NOTES:
1. AVB MUST BE ABOVE GRADE AND FLOW FROM THE PROTECTED FIXTURE
2. ANY ASSOCIATED SHUTOFF VALVE MUST BE INSTALLED UPSTREAM FROM

MUST BE TO THE ATMOSPHERE.
THE VACUUM BREAKER.

5. THE AVB MUST NOT BE SUBJECTED TO OPERATING PRESSURE FOR MORE THAN 12 HOURS

IN ANY 24—HOUR PERIOD.

4. THE AVB MUST BE INSTALLED NOT LESS THAN SIX VERTICAL INCHES ABOVE THE HIGHEST POINT OF THE

DOWNSTREAM PIPING.

NO.

REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CO

NSTRUCTION | SECTION

ATMOSPHERIC VACUUM BREAKE

TYPICAL INSTALLATION

EXTERNAL BACKFLOW PREVE

BACKFLOW PREVENTION ASSEMBLY

DOUGLAS COUNTY

R (AVB)
DATE: 6/07/2007

NTER owG:  DC B25
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(1

CLA-VAL 90-01ABCS
PRESSURE REDUCING VALVE/GLOBE
DI BODY/BRONZE TRIM/150# FLANGED

(2) MUELLER A2360-6W41
GATE VALVE/NRS/150# FLANGE/C/W HAND WHEEL

(1) CLA-VAL 90-01ABCS PRESSURE REDUCING VALVE /
GLOBE DI BODY/BRONZE TRIM/150# FLANGED

(2) MUELLER A2360-6W41
GATE VALVE/NRS/150# FLANGE/C/W HAND WHEEL

VICTAULIC #07 COUPLING

“

STEEL LADDER WITH LADDER-UP SAFETY POST BILCO LU-1 OR
APPROVED EQUAL

(2) 501 ROMAC TRANSITION COUPLINGS

2

611 ROMAC PIPE RESTRAINTS

(2

0-200 PSI PRESSURE GAUGE AND FITTINGS. ALL FITTINGS
RATED AT 200 PSI. 1/4" COCK WITH BALL VALVE WITH 2" NIPPLE,
AIR RELEASE VALVE SNUBBER AND 0-200 PRESSURE GAUGE

(2) FLG X PE SCH 40 STEEL SPOOL, LENGTH AS REQUIRED.
FUSION BONDED EPOXY COATING, INTERIOR AND EXTERIOR

(2) 90° ELL SCH 40 STEEL FUSION BONDED EPOXY COATING,
INTERIOR AND EXTERIOR

SCH 40 STEEL PIPE LENGTH AND ENDS AS REQUIRED
FUSION BONDED EPOXY COATING, INTERIOR AND EXTERIOR

CONCRETE THRUST RESTRAINT COLLAR

(1

(1) VICTAULIC #07 COUPLING

(1) VAULT SHALL BE 687LA JENSEN OR APPROVED EQUAL
WATERPROOF VAULT EXTERIOR WITH TWO COATS OF
THOROSEAL/ACRYL 60 OR APPROVED EQUAL

(1) 48"x78" ACCESS COVER, BILCO JD-AL H-20
OR APPROVED EQUAL

(5) BCA PIPE SUPPORTS A

(6

EBAA MEGALUG SERIES 1700 OR APPROVED EQUAL

ORONONORORIONORONO)

NOTE: ACCESS LID SHALL BE SET AT FINISH GRADE WITH CONCRETE COLLAR.

ACCESS COVER

1. 48"x78" BILCO JD-AL H-20.

2. COVER SHALL BE REINFORCED TO SUPPORT AASHTO H-20 WHEEL LOAD.
FOR INSTALLATION IN AN OFF-STREET LOCATION WHERE NOT SUBJECT TO
HIGH DENSITY, FAST MOVING TRAFFIC.

3. COVERS SHALL BE 1/4" ALUMINUM DIAMOND PATTERN.

4. FRAMES SHALL BE 1/4" EXTRUDED ALUMINUM WITH A CONTINUOUS GASKET
ATTACHED TO THE FRAME.

5. HINGES SHALL BE FORGED ALUMINUM WITH STAINLESS STEEL PIN AND
STAINLESS STEEL THROUGH BOLTS TO COVER AND FRAME.

6. COVERS SHALL BE EQUIPPED WITH A HOLD OPEN ARM WHICH AUTOMATICALLY
LOCKS THE COVERS IN THE OPEN POSITION.

7. COVER SPRINGS SHALL HAVE ELECTRO COATED ACRYLIC FINISH. SPRING
TUBES SHALL BE REINFORCED NYLON COMPOSITE. COVER SHALL BE FITTED
WITH THE REQUIRED NUMBER AND SIZE OF COMPRESSION SPRINGS.

10" PVC

b @
== H] )

i

N -
[N 7
i N STA. OFFSETAS .~ i
| \\ INDICATED ON BL’AN (TYP.) |
7
i i
i i
i i
1 1
i i

e,

18" blN. -~
SCHEDULE 40 VAl 16" DIA. HOLE
STEEL PIPE A'ﬂ\ /\‘/FOR SUMP
—

MAIN SIZE MIN. BYPASS
(INCHES) SIZE (INCHES)
8 3
10 3
12 4
14+ 4

REVISION [DATE STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION SECTION

PRESSURE REDUCING DOUGIAS TOUNTY

VALVE ASSEMBLY DATE: 06/07/ 2007

Sheet 1 of 2 DWG: DC B26-A
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(1) CLA-VAL 90-01ABCS
PRESSURE REDUCING VALVE/GLOBE
DI BODY/BRONZE TRIM/150# FLANGED

(2) MUELLER A2360-6W41
GATE VALVE/NRS/150# FLANGE/C/W HAND WHEEL

(1) CLA-VAL 90-01ABCS PRESSURE REDUCING VALVE /
GLOBE DI BODY/BRONZE TRIM/150# FLANGED

(2) MUELLER A2360-6W41
GATE VALVE/NRS/150# FLANGE/C/W HAND WHEEL

(1) VICTAULIC #07 COUPLING
(1) VICTAULIC #07 COUPLING

VAULT SHALL BE 687LA JENSEN OR APPROVED EQUAL
WATERPROOF VAULT EXTERIOR WITH TWO COATS OF
THOROSEAL/ACRYL 60 OR APPROVED EQUAL

48"x78" ACCESS COVER, BILCO JD-AL H-20
OR APPROVED EQUAL

BCA PIPE SUPPORTS A

()

“

(%)

ACCESS COVER

1. 48"x78" BILCO JD-AL H-20.

“

STEEL LADDER WITH LADDER-UP SAFETY POST BILCO LU-1 OR
APPROVED EQUAL

(2) 501 ROMAC TRANSITION COUPLINGS

(2) 611 ROMAC PIPE RESTRAINTS

0-200 PSI PRESSURE GAUGE AND FITTINGS. ALL FITTINGS
RATED AT 200 PSI. 1/4" COCK WITH BALL VALVE WITH 2" NIPPLE,
AIR RELEASE VALVE SNUBBER AND 0-200 PRESSURE GAUGE

FLG X PE SCH 40 STEEL SPOOL, LENGTH AS REQUIRED.
FUSION BONDED EPOXY COATING, INTERIOR AND EXTERIOR

90° ELL SCH 40 STEEL FUSION BONDED EPOXY COATING,
INTERIOR AND EXTERIOR

SCH 40 STEEL PIPE LENGTH AND ENDS AS REQUIRED
FUSION BONDED EPOXY COATING, INTERIOR AND EXTERIOR

CONCRETE THRUST RESTRAINT COLLAR

(2

2)

2)

(6

EBAA MEGALUG SERIES 1700 OR APPROVED EQUAL

ONONONORONIONONONO

NOTE: ACCESS LID SHALL BE SET AT FINISH GRADE WITH CONCRETE COLLAR.

2. COVER SHALL BE REINFORCED TO SUPPORT AASHTO H-20 WHEEL LOAD.
FOR INSTALLATION IN AN OFF-STREET LOCATION WHERE NOT SUBJECT TO
HIGH DENSITY, FAST MOVING TRAFFIC.

COVERS SHALL BE 1/4" ALUMINUM DIAMOND PATTERN.

FRAMES SHALL BE 1/4" EXTRUDED ALUMINUM WITH A CONTINUOUS GASKET
ATTACHED TO THE FRAME.

. HINGES SHALL BE FORGED ALUMINUM WITH STAINLESS STEEL PIN AND
STAINLESS STEEL THROUGH BOLTS TO COVER AND FRAME.

COVERS SHALL BE EQUIPPED WITH A HOLD OPEN ARM WHICH AUTOMATICALLY
LOCKS THE COVERS IN THE OPEN POSITION.

COVER SPRINGS SHALL HAVE ELECTRO COATED ACRYLIC FINISH. SPRING

TUBES SHALL BE REINFORCED NYLON COMPOSITE. COVER SHALL BE FITTED
WITH THE REQUIRED NUMBER AND SIZE OF COMPRESSION SPRINGS.

> w

o

o

N

LID ELEVATION AS
INDICATED ON PLAN (TYP.) \

48"x78"

ACCESS COVER CONCRETE CONTINUOUS

COLLAR W/ #4 REBAR
12"

P

END CONSTRUCTION AT 10"x12"
REDUCER FOR PRV AT 10+66.84,

SEE SHEET TL2. PROVIDE
TEMPORARY CAP ON 12" LINE.

SAFETY

P
[~ LADDER

= L =

__— POST .

ALUMINUM

e
-
='“'|

T

16" DIA. HOLE
FOR SUMP

REMOVAL OF CAP AND
CONTINUATION OF 12" LINE BY
OTHERS. SEE SITE IMPROVEMENT
PLANS.

' MA.

PRESSURE

GAUGE
10" PVC

STEEL

il
iji
@)

FLow ()

=zl |

WATERPROOF FLEXIBLE

U LI e
gddl

CAULKING TO COMPLETELY
FILL KNOCKOUT AREA
BETWEEN PIPE & VAULT WALL

R A e sley TP

8" CRUSHED DRAIN ROCK
1-1/2" NOMINAL FOR BASE

%3%:%°%°@p%°%0€3%°%0@p% ’

a oowanoO 00&00%002,00@00@00%70

i 0%0
L0020 40638
i PROVIDE 9 CU. FT.

DRAIN ROCK FOR SUMP

NO.

REVISION [DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION

PRESSURE REDUCING
VALVE ASSEMBLY

Sheet 2 of 2

DOUGLAS COUNTY

DATE: 06/07/2007

DWG: DC B26-B




ALUMINUM

ECLIPSE 88\ E - ——  HOUSING
SAMPLING STATION I

- COPPER VENT TUBE
] | W/ OPTIONAL 1/4" BALL VALVE
- | IN PLACE OF 1/4" PET COCK
ALUMINUM ‘
BASE ‘ 10" SEE DETAIL DC B09
FINISHED GRADE [
p - 7 ) z 4" MIN. CONC.
.o S i} \% ﬁy < T 2x2
, ‘ _ ; ~ 4" MIN. TYPE 2
L ey N, i | CLASS B AGGREGATE
——————————— T\ BASE
GALVANIZED
STEEL —» — TAP ON TOP OF PIPE
STANDPIPE CORPORATION STOP
(SEE DETAIL DC-B01)
F—— -
3/4" POLYETHYLENE

MINIMUM 1 CU. FT. [~ L
CLASS D BACKFILL ’
AROUND DRAIN

TUBING
=

FORD BALL VALVE
CURBSTOP B11-333W

Lo ]
M
A

|
I
I
Lo 2

3/4" ELBOW [ |
MIPT PE

3/4" FORD QUICK
JOINT COUPLING

WATER MAIN

NOTES:
1. SAMPLING STATIONS SHALL BE 42" BURY, WITH A 3/4" FIP INLET, AND A (3/4"
HOSE OR UNTHREADED) NOZZLE.

2. ALL STATIONS SHALL BE ENCLOSED IN A LOCKABLE, NON-REMOVABLE,
ALUMINUM-CAST HOUSING.

3. WHEN OPENED, THE STATION SHALL REQUIRE NO KEY FOR OPERATION,
AND THE WATER WILL FLOW IN AN ALL BRASS WATERWAY.

4. ALL WORKING PARTS WILL ALSO BE OF BRASS AND BE REMOVABLE
FROM ABOVE GROUND WITH NO DIGGING.

5. ACOPPER VENT TUBE WILL ENABLE EACH STATION TO BE PUMPED
FREE OF STANDING WATER TO PREVENT FREEZING AND TO MINIMIZE
BACTERIA GROWTH.

6. ECLIPSE No. 88 SAMPLING STATION SHALL BE MANUFACTURED BY
KUPFERLE FOUNDARY, ST. LOUIS, MO. 63102.

NO. | REVISION [DATE STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION SECTION

DOUGLAS COUNTY

ECLIPSE No. 88 DATE: 06/07/2007

SAMPLING STATION

DWG: DC B27




DOUGLAS COUNTY UTILITY DIVISION
GENERAL NOTES

ALL WORK SHALL CONFORM TO THE STANDARD SPECIFICATIONS
AND DETAILS FOR PUBLIC WORKS CONSTRUCTION AS ADOPTED
BY DOUGLAS COUNTY. THE OWNER / CONTRACTOR SHALL
OBTAIN A PERMIT FROM DOUGLAS COUNTY COMMUNITY
DEVELOPMENT PRIOR TO THE START OF CONSTRUCTION.

ALL TRAFFIC CONTROL AND BARRICADING WITHIN THE PUBLIC
RIGHT—=0OF =WAY SHALL CONFORM TO PART VI OF THE MANUAL
ON UNIFORM TRAFFIC CONTROL DEVICES, LATEST EDITION,
AND THE NEVADA WORK ZONE TRAFFIC CONTROL HANDBOOK,
1986 EDITION. NO STREET CLOSURES WILL BE ALLOWED
WITHOUT PRIOR WRITTEN APPROVAL OF A TRAFFIC CONTROL
PLAN BY THE DOUGLAS COUNTY ENGINEERING DIVISION.

THE OWNER / CONTRACTOR SHALL CALL UNDERGROUND
SERVICE ALERT "CALL BEFORE YOU DIG” 1—800—227—-2600
FORTY—EIGHT (48) HOURS PRIOR TO START OF CONSTRUCTION.

THE OWNER / CONTRACTOR SHALL CALL DOUGLAS COUNTY
ENGINEERING DIVISION (782—9005) FORTY—EIGHT (48) HOURS
PRIOR TO START OF CONSTRUCTION. THE OWNER / CONTRACTOR
SHALL CALL TWENTY—FOUR (24) HOURS PRIOR TO REQUIRED
INSPECTIONS AND TESTING. THE REQUIRED INSPECTIONS AND
TESTING ARE LISTED ON THE INSPECTION RECORD ISSUED

WITH EACH PERMIT. THE OWNER ,/ CONTRACTOR MUST HAVE
THE PERMIT NUMBER AND THE DESCRIPTION LISTED ON THE
INSPECTION RECORD TO SCHEDULE REQUIRED INSPECTIONS

AND TESTING.

THE APPROVED PLAN, PERMIT AND INSPECTION RECORD
MUST BE ON THE JOB SITE AT ALL TIMES.

NO.

REVISION |DATE|[ STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

DOUGLAS COUNTY UTILITY DIVISION
DATE: 6/07,/2007

GENERAL NOTES

DwG:  DC B28




Appendix C
Sewer System Detalls




MATCH EXISTING)
WITH SEAL COAT

STEPS, SEE NOTE 12—+

COAT EXTERIOR WITH
TWO COATS TNEMEC

TAR COATING, OR |. 12WP
APPROVED EQUAL, \—u
14 MILS DRY MIN. \[. .
4"MIN. —]
PRECASE MANHOLE -
1

IN AT ENGINEERED

MANHOLE BASE

24" DIA.
CLEAR

NS

46—465 COAL

BASE W/INFLOW .
AND OUTFLOW R |=i8 D1 MIN. | ]
COUPLINGS CAST [*

INVERTS, ANGLE

OF ADJACENT
PIPE ACROSS

GRADED BEDDING MATERIAL

FULL DEPTH CONCRETE

N —— SEE DETAIL DC—-CO8
OPENING
37 MIN. AC SET C.I. FRAME 1/4” BELOW A.C.
PAVEMENT (OR
T

AGG. BASE TO MATCH
[EX\ST\NG (4”7 MIN.)

18" CONCRETE COLLAR
5" MIN. DIAM. (SEE
DETAIL DC—COB8)

MAX OF TWO 47
HIGH GRADE RINGS

PRECAST R.C. ECCENTRIC CONE
TONGUE & GROOVE JOINTS.

~— SET ALL JOINTS IN "RAMNECK”

OR "CONSEAL” JOINT SEALING

COMPOUND OR EQUAL (W/PRIMER)

AND SLOPE — |*
=1 APPROVED ELASTOMERIC
” / SEALS CONFORMING TO
T —{+}—s6 a ASTM F—477 OR ASTM
4 oogr ; Z C—923 TO ENSURE WATER
TIGHTNESS
l . BTMIN.T :
| —
O+ DRY TRENCH BMN.J
_ S, 8" WET TRENCH
MAINTAIN SLOPE 607 MIN.

AS DESCRIBED ON DETAIL DC-CO2

(OR 12”7 MIN. OF 3/4” GRAVEL)

TYPICAL SECTION

TOP VIEW

PRECAST RC RISER
(BARREL) SECTIONS

SMALLER LATERAL SEWER FLOW
CHANNELS ARE TO BE BROUGHT
INTO MAIN LINE CHANNELS WITH THE
ELEVATION OF PIPE CROWN THE SAME

SIDE VIEW SECTION

NOTES: 8. CONCRETE FOR CAST—IN—PLACE MANHOLE BASE, IF APPROVED BY

1. CONTRACTOR SHALL CONTACT AND COORDINATE WITH THE SEWER THE SEWER UTILITY FOR USE, SHALL CONFORM TO SECTION 202 OF
UTILITY AND ALL OTHER UTILITIES 48 HOURS PRIOR TO CONSTRUCTION. THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

2. ALL CONSTRUCTION SHALL CONFORM TO DOUGLAS COUNTY STANDARDS 9. SEWER STUBS FOR FUTURE EXTENSION SHALL BE NO
AND NO BACKFILLING WILL BE ALLOWED UNTIL INSPECTED MORE THAN 5 FEET IN LENGTH
AND APPROVED. 10. THE TOP OF INCOMING LATERAL SEWERS SHALL ENTER THE

3. MANHOLE SHALL BE CONSTRUCTED OF PRECAST REINFORCED MANHOLE AT AN ELEVATION EQUAL TO THE TOP OF THE MAIN
CONCRETE SECTIONS CONFORMING TO ASTM DESIGNATION C478. LINE. EXCEPTIONS ONLY BY PRIOR SEWER UTILITY APPROVAL.

4. EXCAVATION FOR MANHOLE MUST BE MADE TO A MINIMUM OF 1. INVERTS SHALL BE FORMED DIRECTLY IN CONCRETE OF MANHOLE
ONE FOOT OUTSIDE OF THE MANHOLE WALL TO PROVIDE FOR BASE AND SHALL BE SMOOTH AND ACCURATELY SHAPED TO A
ADEQUATE WORKSPACE. SPACE OUTSIDE OF THE MANHOLE SEMI—CIRCULAR BOTTOM CONFORMING TO THE INSIDE OF THE
SHALL BE BACKFILLED WITH ACCEPTABLE MATERIAL IN UNIFORM ADJACENT SEWER SECTION. MAINTAIN SLOPE OF ADJACENT PIPELINE
LAYERS NOT EXCEEDING 8” IN DEPTH. EACH LAYER SHALL BE ACROSS THE MANHOLE BASE.

THOROUGHLY COMPACTED TO THE DENSITY OF THE EARTH IN .

THE ADJACENT TRENCH SECTIONS. (MIN. 90% IN EXISTING OR 12. STEPS ARE REQUIRED WHERE MANHOLE DEPTH IS 54" (4~ 6")

PROPOSED STREET OR ALLEY RIGHTS—OF—WAY). OR GREATER, STEPS SHALL BE ALIGNED VERTICALLY (17 MAX
TOLERANCE) AND HORIZONTALLY (0.5" TOLERANCE) SO AS TO

5. CAST IRON FRAME AND COVER SHALL BE 24" DIAMETER FORM A CONTINUOUS LADDER, AND SHALL CONFORM WITH THE
(CLEAR OPENING) AND SHALL BE MANUFACTURED FROM GRAY DESIGN REQUIREMENTS OF THE STATE OF NEVADA, OSHA
CAST IRON CONFORMING TO ASTM DESIGNATION: A 48, CLASS STANDARDS, SECTION 1910.27 (DEPTH IS RIM ELEV. TO TOP
30 AND DESIGNED FOR A MINIMUM HS—20 TRAFFIC LOADING. OF PIPE). STEPS SHALL BE STEEL REINFORCED POLYPROPYLENE
COVERS AND FRAMES SHALL BE MATCH—MARKED IN PAIRS AND
SEATING SURFACES MACHINED SO THAT COVER IS NON—ROCKING. 13. %pEﬁiNméTEO§E§A$g$Ehgié%ﬁﬁﬁzggoﬁkéﬂﬁﬁﬁggé iﬁﬁ%%@%;
COVERS SHALL HAVE ONE PICK HOLE, AND ONE CENTRALLY
LOCATED 17 DIG HOLE. COVERS SHALL HAVE NO *THRU” HOLES REQUIRED BY THE SEWER UTILITY. INSTALL THE CONCRETE COLLAR

) : FROM A POINT 6" OUTSIDE THE TOP OF THE COVER FRAME AND

6. ALL BASES MUST BE PRECAST UNLESS OTHERWISE APPROVED EXTEND A MINIMUM OF 24" BELOW THE SURROUNDING GROUND
BY THE SEWER UTILITY. SURFACE. TAPER THE CONCRETE COLLAR FROM TOP TO BOTTOM

7. ALL LIFTING HOLES, JOINTS AND OTHER IMPERFECTIONS SHALL AT A 11 SLOPE OR FLATIER
BE FILLED WITH NON—SHRINK GROUT. ALL JOINTS AND 14, PROVIDE 60" DIAMETER OR LARGER MANHOLE FOR PIPES
CONNECTIONS TO NEW OR EXISTING MANHOLES SHALL BE LARGER THAN 15" DIAMETER
WATERTIGHT.

NO. | REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION SECTION

SANITARY SEWER
MANHOLE

DOUGLAS COUNTY

DATE: 6/07,/2007

DwWG: DC CO1




IF PAVEMENT WIDTH REMAINING BETWEEN THE
SAWCUT & EDGE IS LESS THAN 247, THE ENTI
PAVEMENT WIDTH SHALL BE REPLACED TO THE
EXISTING EDGE OR LIP OF GUTTER

RE

~~——SEE DC A25 STREET CUT REPAIR DETAIL ——=

SAWCUT & TACK (TYP.)

/EXST. AC PAVEMENT

DEPTH VARIES

0.D./2

o op Lz

N
I=

12" MIN

4" DRY TRENCH
6”7 WET TRENCH

8”

oD

8”

THE FOLLOWING GRADED BEDDING MATERIAL
MAY BE USED IN WET OR DRY TRENCHES.

U.S. STANDARD PERCENT BY

THE FOLLOWING GRADED BEDDING MATERIAL
MAY BE USED IN DRY TRENCHES ONLY.

U.S. STANDARD

SIEVE SIZE WEIGHT PASSING SIEVE SIZE
1-1/2 100% 1/2"
o 50-90% NO. 4
3/4” 30-70% NO. 16
3/8 10-40% NO. 200
NO. 4 5-925%

NO. 200 0—-10%

NOTES:

1. ALL REQUIREMENTS OF THE SEWER UTILITY ORDINANCE MUST BE MET.

2. ANY VARIATION IN BEDDING GRADATIONS SHALL ONLY BE ALLOWED IF GRADATION OF ALTERNATIVE
MATERIAL IS SUBMITTED TO AND APPROVED BY THE SEWER UTILITY ENGINEER PRIOR TO CONSTRUCTION.

5. TYPE 2 CLASS B AGGREGATE BASE SHALL CONFORM TO SECTION 200 OF THE STANDARD SPECIFICATIONS
FOR PUBLIC WORKS CONSTRUCTION, AND SHALL BE MECHANICALLY COMPACTED IN CONFORMANCE WITH
SECTION 308.05 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION.

4. CLASS A AND CLASS B BACKFILL AND BEDDING MATERIAL SHALL CONFORM TO SECTION 200 OF THE
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION. BEDDING AND BACKFILL SHALL BE
MECHANICALLY COMPACTED IN CONFORMANCE WITH SECTION 305.10 OF THE STANDARD SPECIFICATIONS

FOR PUBLIC WORKS CONSTRUCTION.
PLACE WARNING TAPE 1’

[epRE)

ABOVE SEWER PIPE. WARNING TAPE SHALL READ "CAUTION SEWER MAIN™)
SEWER PIPE COLOR SHALL BE GREEN FOR GRAVITY SEWER AND PURPLE FOR RECLAIMED WATER.

— SAND OR D.G

CLASS A OR CLASS B BACKFILL

GRADED BEDDING MATERAL,

_ 12 GAUGE COATED SOLID WIRE.
SPLICES SHALL BE SOLDERED
OR CONNECTED BY WIRE NUTS
AND DOUBLE WRAPPED WITH UL
LISTED ELECTRICAL TAPE. FOR
FORCED MAINS ONLY.

GRADED BEDDING MATERIAL AS
DESCRIBED BELOW (COMPACT
OR CONSOLIDATE TO PROVIDE
PROPER SUPPORT OF PIPE)

GEOTEXTILE WRAPPED
AROUND GRADED BEDDING
MATERIAL FOR WET
TRENCHES ONLY

PERCENT BY
WEIGHT PASSING

100%
90-100%
30-75%
0-10%

REVISION |DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION

TYPICAL SEWER
TRENCH DETAIL

DOUGLAS COUNTY

DATE: 6/07,/2007

DwG: DC CO02




o & [n . BRRErES =< o B
T Ei i
STD. 45" Wrt STD. 45 WYE
I3 T
A T ﬁ ﬁ
N T
T |
=| > — | -
=< N N 2=l
= H% g ENCASE PIPE IN /V -
- =l m 4" OF CONCRETE - o=
@ ‘: - “ - uy
Ell = .
- s AA mﬂ ;‘m \\\l
1 =
vy FLOWLINE |- N E
m‘%“p 0 SO Q,@%“ll m@@p NS SO Q§%E|L
- — - —_
=l ol ™ = sl
éﬁﬁ___éﬁ_ﬁﬁﬁ%r égﬁ___éﬁ_ﬁﬁﬁt
T "l T il
LATERAL TO MAIN MAIN TO MAIN
NOTES:
1. DROP MANHOLES ARE TO BE USED ON ALL SANITARY SEWERS WITH
MORE THAN 2 FEET VERTICAL DROP AT MANHOLE (DROP SHALL NOT
EXCEED 8 FEET AT ANY MANHOLE).
2. MAINS SHALL BE SLOPED TO FALL AT LEAST 0.1 FEET ACROSS
MANHOLE SECTION.
3. ALL OTHER DIMENSIONS, NOTES AND REQUIREMENTS AS SHOWN ON THE
STANDARD SEWER MANHOLE DETAIL SHALL APPLY TO DROP MANHOLES.
4. DIMENSIONS NOT SHOWN ARE GIVEN ON STANDARD MANHOLE DETAIL.
5. ALL JOINTS AND CONNECTIONS TO NEW OR EXISTING MANHOLES
SHALL BE WATERTIGHT.
NO.| REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [SECTION

DROP

MANHOLE

DOUGLAS COUNTY

DATE: 6/07,/2007

DwGc: DC CO03




45" WYE —

- N
== DT %/g e

—

|

MAX

VARIABLE VARIABLE

PROPERTY
LINE

1/8 BEND 4/////
STANDARD WYE, OR TEE, OR SADDLE WATERTIGHT CAP WHEN

CONNECTION. WHERE A SADDLE CONNECTION NOT INTENDED FOR
IS USED, IT SHALL BE CORE DRILLED OR IMMEDIATE SERVICE

pa— SAWN TO PRODUCE A CIRCULAR OPENING.

IT SHALL INCORPORATE A RESILIENT GASKET
W/STAINLESS STEEL HARDWARE AND SHALL BE
ENCASED IN CONCRETE.

SEWER MAIN

LETTER "S” STAMPED OR CHISELED
IN FACE OF CURB NOT LESS THAN
1 1/27 HIGH AND 3/16” DEEP

4X4 POST, 6" ABOVE
GROUND N
-

SURFACE oF STREET

= ?
CURB HT" s'miN TOP OF PIPE

STHI= 7o TOP OF CURB
MEASURED AT
PROPERTY LINE

INSTALL CLEAN OUT.

% PVC PIPE, ASTM SEE DRAWING
DC—-CO05

D3034, SDR35

NOTES:
1. ALL JOINTS AND CONNECTIONS SHALL BE WATERTIGHT.

NO.

REVISION

DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION |SECTION

DOUGLAS COUNTY

TYPICAL DATE: 6/07,/2007

SEWER LATERAL Swe: DE CO4




PROPERTY LINE

24"
MAX.

THREADED CAP

CHRISTY G5 TRAFFIC RATED VALVE
BOX (OR EQUAL) SET FLUSH WITH

SURROUNDING SURFACE. LID
r MARKED "SEWER”
"I MIN [T
_______ , S
Dﬂk ) N
_ , \
= \ o -
o ° 5&\\  0\k\\\—CONCRDE COLLAR
- o
% o \\\\ngO‘ 4 REBAR
4" PVC COUPLING
NO. 4 REBAR
///—4? PVC PIPE, LENGTH AS REQUIRED,
o SET TRUE & PLUMB
X
45 ELBOW
PVC ALL—BELL WYE
4°%4" OR 67x4”
& FLO ~ 8
\\\\— 4” OR 6" SERVICE
LATERAL
NOTE: ALL JOINTS AND CONNECTIONS SHALL BE WATERTIGHT
NO.| REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION |SECTION

DOUGLAS COUNTY

SEWER LATERAL

DATE: 6/07,/2007

CLEAN OUT

DwG: DC CO05




MANHOLE — SEE - %
DETAIL DC—CO1 A )
\j” NEW PVC
” ” FQUAL SEWER LINE
18 18 : DIAMETERS |** 18”7
MIN MIN. 5 : MIN.
EXIST. . ’
SEWER . .
PVC—_ S XTV PVC—_ S
I
N \ |
I
L M—‘i - 7\—17/¢ J-—
4@ REPAIR COUPLING PVC SEWER TRANSITION P/VCR/EPAR COUPLING
OR REPAIR CLAMP. FITTING, SIZE AS REQUIRED. OR REPAIR CLAMP.
CENTER ON SPLICE. CENTER ON SPLICE.
SIZE AS REQUIRED. SIZE AS REQUIRED.

TYPICAL SEWER LINE & MANHOLE TRANSITIONAL DETAIL

GENERAL NOTES

CLAMP STYLE SHALL BE ROMAC SSI, SS2, OR SS3, OR EQUAL. STYLE AS REQUIRED.
CLAMP LENGTH SHALL EQUAL PIPE DIAMETER.
CLAMPS SHALL BE USED AT ALL LOCATIONS WHERE TWO PIPES OF EQUAL DIAMETER ARE BEING JOINED.

PVC SEWER TRANSITIONS SHALL BE USED AT ALL LOCATIONS WHERE TWO PIPES OF UNEQUAL DIAMETER
ARE TO BE JOINED.

>N e

NO.|[ REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [SECTION

DOUGLAS COUNTY

SEWER LINE DATE: 6/07 /2007

TRANSITION DETAIL [oc bc cos




SEWER SERVICE PIPE
PVC SDR—3%5 OR C—-900
IN RIGHT—0F —WAY

OR EASEMENT

PVC SEWER
>
" SERVICE SADDLE
SEE NOTE 1.
EXISTING
SEWER MAIN

CUT TO A NEAT
LINE & EDGE WITH
CORE DRILL

NOTE:

1. ROMAC "CB” SEWER SADDLES OR EQUAL MAY BE USED ON SEWER MAINS
OTHER THAN PVC.

2. SEWER SERVICE SADDLE SHALL BE ENCASED IN CONCRETE.

FRONT VIEW

RUBBER CASKET SEAL

SEWER SERVICE
N PIPE, 47 MIN.
STAINLESS STEEL AN

CLAMP PVC SEWER
SERVICE SADDLE

. —— RUBBER CGASKET SEAL,

gizmzﬂ!ﬁ Ezmﬂftmzij SEAL TO MAIN
1/47 MAX. | l )45°
ALL AROUND § \

Y |

Z/EXSTNG SEWER MAIN

SIDE VIEW

NO.| REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION |SECTION

DOUGLAS COUNTY

SEWER DATE: 6/07,/2007

SERVICE SADDLE owe: DC €07




GENERAL NOTES

1. EXISTING PAVEMENT TO BE MATCHED SHALL BE NEATLY CUT.

CONCRETE SHALL MEET THE REQUIREMENTS OF SECTION 202.12 OF THE STANDARD SPECIFICATIONS.
SCORE 3/8—INCH DEEP JOINTS IN CONCRETE COLLAR, 4 TOTAL EQUALLY SPACED AROUND COLLAR.
IN ALL AREAS, COVERS SHALL BE SET 1/4” BELOW FINISHED GRADE UNLESS OTHERWISE NOTED.

. APPLY BLACK COLORANT TO SURFACE OF P.C.C. COLLAR.

SOLID, GASKETED MANHOLE LIDS WITH AN INSET GASKET EITHER IN THE FRAME OR THE
COVER SHALL BE PROVIDED IN ALL FLOOD PLAIN AREAS AND OTHER AREAS AS REQUIRED
BY THE UTILITY.

© v a WP

FRAME &
COVER
1/4 -~ =+11" MIN TO 18" MAX
FINISHED GRADE\i r }
T T4 _7‘_ | T - ﬁ
T =a b

18" THICK MIN.

‘;::>¥#4 REBAR RING (2)

\\\\\fCONCRETE COLLAR

B”CLEARAj;lé"

GRADE RINGS

{

MANHOLE COLLAR DETAIL

(4) 1=1/4"x1"x1/4"
ANGLE IRON x 6" LONG

| 42" |
24

1

217
1-1/2"

W—W/ZL” x1"x1 /4" ANGLE IRON
x 6 LONG

TEMPORARY COVER

NO. | REVISION [DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

MANHOLE COLLAR DETAIL DATE: 6/07,/2007

AND TEMPORARY COVER DWG:  DC CO8




CHRISTY G5 TRAFFIC RATED VALVE
BOX (OR EQUAL) SET FLUSH WITH
SURROUNDING SURFACE. LID
MARKED "SEWER”

THREADED
CAP

_ . CONCRETE COLLAR

47 PVC COUPLING

\4” PvC PIPE, LENGTH AS REQUIRED.

SET TRUE AND PLUMB

PVC TEE
4"x4” OR 67x4”

M\ J /T
6 FLOW 4 5

i i \
4" OR 67 SERVICE

LATERAL

NOTE:

1. ALL JOINTS AND CONNECTIONS SHALL BE WATERTIGHT.
2. ALL PIPE SHALL BE PVC SDR—35 OR AWWA C—900.
5. INSTALL TEE AT LOCATION SHOWN ON PLANS.

NO.

REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION |SECTION

DOUGLAS COUNTY

LATERAL OBSERVATION DATE: 6/07,/2007

TEE DETAIL

DWG: DC CO09




.~ ENCLOSURE
WALLS
_ z
> =
T g A
A,
}7
[
6” REINFORCED & \\\/\
CONCRETE APRON Sl ACO K1000S HEAVY DUTY PRE—SLOPED
SLAB 0% TRENCH DRAIN WITH HEAVY DUTY LOAD
> CLASS E GRATING OR APPROVED EQUAL

HEAVY DUTY ACO WHEN REQUIRED BY COUNTY
IN—LINE CATCH BASIN
OR APPROVED EQUAL

PLAN 4” PVC SDR 35 SEWER LATERAL
TO GREASE INTERCEPTOR

/\/HEAVY DUTY LOAD
CLASS E GRATING

>/

L4 L

HEAVY DUTY ACO IN—LINE

CATCH BASIN OR APPROVED
EQUAL

47 OUTLET WITH RESILIENT
SEAT FLAP GCATE

PRE—SLOPED

TRENCH DRAIN ;

> |-

PROFILE
3/4” GALVANIZED STEEL RING
3.4” DIAMETER
1/4" STAINLESS STEEL CABLE - 4” PVC SDR35 @ 2% SLOPE MIN.
WITH 'STAINLESS STEEL HARDWARE 0 cRbAer INTERCERTOR. CROUT
| E— ,
HEAVY DUTY ACO IN—LINE L N PLACE
CATCH BASIN OR APPROVED EQUAL 4”7 FLAP GATE WITH RESILIENT SEAT

COVER AND MACHINED IRON BODY,
1" CLEARANCE ALL AROUND, OR
APPROVED EQUAL

SECTION A-—A

NOTE: TRENCH DRAIN SHALL BE CONNECTED TO A GREASE INTERCEPTOR.

NO. [ REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [SECTION

DOUGLAS COUNTY

DUMPSTER PAD TRENCH |oare: s/07/2007

DRAIN SYSTEM SWe. DC €10




DOUGLAS COUNTY WATER UTILITIES DIVISION
SEWER GENERAL NOTES

. ALL SEWER MAINS AND LATERALS IN THE RIGHT—OF—=WAY/EASEMENT

SHALL BE PVC SDR3S UNLESS OTHERWISE NOTED.

MANHOLE BASE(S) SHALL BE PRECAST UNLESS OTHERWISE APPROVED
BY THE SEWER UTILITY DIVISION. NO FIELD MODIFICATIONS TO PRECAST
BASES SHALL BE ALLOWED.

NON—=FLEXIBLE TRANSITION COUPLINGS ARE REQUIRED WHEN
CONNECTING SEWER MAINS TO EXISTING MAINS. COUPLINGS SHALL
BE ROMAC INDUSTRIES INC., STYLE 501 STRAIGHT AND TRANSITION
COUPLINGS FOR SEWER OR APPROVED EQUAL WHEN CONNECTING
PVC TO NON—-PVC MAINS.

. THE CONTRACTOR SHALL INSTALL A PLUG AT THE POINT OF

EXTENSION OF A SEWER MAIN PRIOR TO THE START OF CONSTRUCTION.
THE PLUG SHALL REMAIN IN PLACE UNTIL ALL LINES HAVE BEEN
INSPECTED, TESTED, CLEANED, AND FLUSHED.

SEWERLINES SHALL BE TESTED PER SECTION 336.03.0/7 OF THE
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION, 1996
EDITION. AN AIR PRESSURE TEST AND AN ALIGNMENT TEST PER THE
DOUGLAS COUNTY DESIGN CRITERIA AND STANDARDS, AND A
DEFLECTION TEST PER SECTION 3356.05.09 OF THE STANDARD
SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHALL BE
PERFORMED ON ALL SEWERLINES.

MARKING TAPE SHALL BE INSTALLED 127 ABOVE ALL SEWER MAINS
AND LATERALS. TAPE WIDTH SHALL BE THREE (3) INCHES; THICKNESS
SHALL BE FOUR (4) MIL OR GREATER AND SHALL BE GREEN AND
BEAR LARGE PRINTING DENOTING "CAUTION BURIED SEWER LINE
BELOW”™ OR EQUIVALENT WORDING.

. ALL SEWER MAINS SHALL HAVE A COLOR TELEVISION INSPECTION

PRIOR TO ACCEPTANCE BY THE COUNTY AND PRIOR TO PAVING.

NO.

REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION |SECTION

DOUGLAS COUNTY DOUGLAS COUNTY

SEWER DATE: 6/07,/2007

GENERAL NOTES owe: DC €11




Appendix D
Storm Drainage Detalls




24Dia. //

Flow

PLAN

Manhole Lid
(See Frame & Cover Detail)

Street Elevation

H(See Note 4)

3" or 6” Grade Ring as Required
to Meet Street Elevation.

48" to 24" Eccentric RCP
Topered Section

48" RCP Sections
1,2°,3"or 4’ Lengths
as Required.

T See Gen. Note 7

Concrete Mortar Joint

See Note 3

T+6"

D=4'-0" for 15" to 24" RCP
Shape Flowline
To Outlet

SECTION A—A

TYPE | MANHOLE
ECCENTRIC

C

PLAN PLAN
NOTE: For Dimensions Not Shown PLAN
See Type | Manhole Eccentric. m
B . NOTE: For Dimensions Not Shown
W Manhole Lid See Type 2 Manhole Eccentric
\lz%__a_a Lid £ e e
Street Elev. _ x_:noﬂu Re _,M?Na Manhole Lid
K 3" or 8” Grade Rin: = zmo_oa.-m oot \‘
as Required to Mee e a evation. Street Elev.
Street Elevation. 6 24" ~ S
24" 3 = Dia. o 3" or 6" Grade m_:m
3 as Required to Meef
Dia. 3 o to 247 % _W_A_. \\\ Street Elevation.
© . K / * o rep
1 D T W py Tapered Section
N For Use in Minil Cover Situati
Where Tapered Section Will Not Fit. -
\\\ 48" Dia.
1 0 1 by z I
SECTION B-B SECTION C-C SECTION D-D
TYPE | MANHOLE TYPE | & 2 MANHOLE TYPE 2 MANHOLE
CONCENTRIC MODIFIED CONCENTRIC

GENERAL NOTES:

1. FOR CAST IN PLACE CONCRETE BASE ALL REINFORCING STEEL TO BE NO. 4 BARS AT 18" CENTERS
TIGHTLY WOUND AT ALL INTERSECTIONS AND EMBEDDED IN CONCRETE AT LEAST 2" AND BAR ENDS MUST CLEAR

CONCRETE SURFACES BY 1-1/2".

2. ALL CONCRETE SHALL CONFORM TO THE REQUIREMENTS OF SECTION 202 OF THE STANDARD SPECIFICATIONS FOR
PUBLIC WORKS CONSTRUCTION FOR CONCRETE EXPOSED TO FREEZE—THAW ENVIRONMENT.

3. MANHOLE WITH MORE THAN ONE PIPE—INFLOW PIPE INVERT ELEVATIONS SHALL BE > 0.1° ABOVE OUTFLOW

PIPE ELEVATION.

4. FOR VALUES OF "H" SEE PLANS. "H” IS THE DIFFERENCE IN ELEVATION BETWEEN THE OUTFLOW PIPE INVERT
ELEVATION AND THE TOP OF MANHOLE ELEVATION AT STREET GRADE.

5. DO NOT PLACE PIPES IN TAPERED SECTION.

6. MANHOLE COVER SHALL BEAR UTILITY IDENTIFICATION AND SYSTEM FUNCTION (IF APPLICABLE).

7. MANHOLE STEPS SHALL CONFORM TO ASTM STANDARD SPECIFICATION C—478 WITH MAXIMUM
SPACING OF 16" AND 7” CLEAR DISTANCE FROM THE WALL OF RISER OR CONE SECTION.
THE STEP MUST HAVE A 10 MINIMUM WIDTH. STEPS SHALL ALSO CONFORM TO OSHA AND NEVADA OSHA.

8. SHAPE FLOWLINE IN MANHOLE TO OUTLET PIPE, AND PROVIDE A 10:1 MINIMUM SLOPE FROM ALL

DIRECTIONS TOWARD FLOWLINE.

©

10. T = THICKNESS PIPE WALL

. COMMERCIAL PREFABRICATED ADJUSTMENT RINGS FOR MANHOLES MAY BE USED WHEN APPROVED BY THE ENGINEER.

Flow

PLAN
Manhole Lid
3" or 6" Grade EMM
as Required to Me:
Street Elevation.
"Di
48" to 24" Eccentric RCP
.% Tapered Section
<
2 )
M A N = Tm.. Precast Lid
T " Di 72" RCP
¥ " 48" Dia. I+ §=— Sections N
= - 1°2°For 4 -
¢ i A Lengths, as |5
. Required.
B g
I i L
: . A
: 10:1 ’
| Z o
T\
ST N
See note uL /
T+6" ] T+67]
\"Shape Flowti
D=6'-0" for 30" to 48" RCP 1o Butler.

SECTION E-E

TYPE 2 MANHOLE
ECCENTRIC

NO. | REVISION [DATE

STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

SECTION

TYPE

TYPE 1

1T & 2 AND

& 2 MODIFIED MANHOLES

DOUGLAS COUNTY
DATE: 6/07,/2007

DWG: DC DO1




\B

_ | - 367 -
o |
i
> | _—— SEE NOTE 2
PLAN VIEW I? akE \
M
| Tl —— 1”DIAM.
™|
AN
| & | -
AN 5 s | ___AA
hl I ol
| T
5" 16" |
THE ~___ PINKERTON A-434
. ¢ e ] FRAME AND COVER
AN E A , R OR EQUAL
N B
|
. | [ wepGe Lock
— O HOLD DOWN
GUTTER s CONCRETE PAD
D)
O
DN
e 28 1/4”
27 || 25 1/4” 1K
2 1l Il
\
NOTE: A . ¢ ¢
1. PORTLAND CEMENT CONCRETE SHALL 2 o w WF%:_ ——
CONFORM TO THE REQUIREMENTS OF ) \!F % F T
SECTION 202 OF THE STANDARD © T }g, X T
SPECIFICATIONS FOR PUBLIC WORKS ﬁ‘ A T
CONSTRUCTION FOR CONCRETE EXPOSED o4 BARS A 11/2 i
TO FREEZE—THAW ENVIRONMENTS. : \
2. A 4”7 THICK CONCRETE PAD SHALL .
BE CONSTRUCTED AS SHOWN WHEN NOT D 4RCP )
LOCATED IN A SIDEWALK. | o =2 1/27 U
/?_’ <
127
MAX )
-
) 24" CONC N .
39 PIPE -
TOP OF CURB . ] \_,—‘ ]
_______ T ’ Cat g s 4 ’ ©
/ 0 \ Flow — 4 |
— s | : : I
FLOWLINE b —-——-
N
OF GUTTER XBEDDNG MATERIAL
AS DESCRIBED ON
DETAIL DC—C02
SECTION B—8 SECTION A—A

NO. [ REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [SECTION

DOUGLAS COUNTY

TYPE 1 CATCH BASIN [oue 6072000

(PRIVATE USE ONLY) [0t oc ooz




E<—|
DEPRESS

GUTTER
A
. —12"
(@]
N L CONCRETE APRON
! L = SEE NOTE 4
B
D D,
o t__ U ourer
44_|_
= R
_A‘,l_A_ _____
.]"
| = ——nNo. 4 BAR
N [ 4™~ FRAME & GRATE
o Tt SEE DETAIL DC—DO4
~
) \\\\\\kaEPRESS
GUTTER
£~
PLAN
FACE OF CURB
/ 2 % 3 x 3/16" L
TACK TO GRATE
TOP OF BOX CONCRETE APRON  DEPRESS | DEPRESS
(T.G. — 12" GUTTER GUTTER
ASPHALT /
| IAi .
I || ouTLET : %%
° B ‘MPE T| TOP OF BOX
JENSEN 247x36” s} [ s Pl (e = 127 1 . 4
CURB INLET OR — ] | T 2 0 A: | : 2 0
APPROVED EQUAL W/ |.] |12 —247 suM P N I
12" EXTENSION MAX. NN !
=r=—H | I : |
I S ¥
3 0 s s e A
. 40"
SECTION D—D SECTION E—E

NOTE:

1. SUBGRADE SHALL BE COMPACTED IN CONFORMANCE WITH
SECTION 302 OF THE STANDARD SPECIFICATIONS FOR PUBLIC
WORKS CONSTRUCTION.

2. A MINIMUM OF 6 INCHES OF GRADED BEDDING MATERIAL
AS DESCRIBED ON DETAIL DC-CO2 SHALL BE CONSTRUCTED.

3. CONCRETE BOX SHALL BE DESIGNED FOR H—-20 TRAFFIC LOAD.

4. IF FRAME AND GRATE EXTEND BEYOND LIP OF GUTTER PROVIDE
8—INCH THICK CONCRETE APRON.

NO.|[ REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [SECTION

DOUGLAS COUNTY

TYPE 1A DATE: 6/07,/2007

CURB INLET WG DC DO3




TOP OF CURB FACE

JENSEN CAST IRON FRAMy/
GRATE, AND HOOD,
OR APPROVED EQUAL
TYPE TA

\27#4 x 8" ANCHORS

L

47 MIN. TO TOP OF BOX EXTENSION

CURB BOX (HOOD)\A‘ 6”[#
=

]

" OR 127

- -
|
|

|
. |
EXTENSION  WITH

HOOD, FRAME, AND
GRATE SHOWN

— O) | ——

NO.|[ REVISION |DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [SECTION

DOUGLAS COUNTY

GRATE DETAIL DATE: 6/07,/2007

TYPE 1A we DC DO4




2—1/2” ® HOLES

(4) ,
\\\G/ON 29-1/2" DIA.
=~

FRAME — PINKERTON A—101
OR EQUAL

COVER — PINKERTON A—108
OR EQUAL

CONCRETE
COLLAR FINISHED

12" [GRADE
5 1/2 6"
' _

SR ?%@ - i\
24”CONC\QA T b b
PPE — Q\Kq
/ »

24"RCP .
O’ D— — 2 1/2" MIN

T '
_—— zﬂé
4 S =

ﬂ 67 lat . xﬁ RN
A
6" A

IS

b TN conereTe
MIN y . Lot BASE
K 6” MIN. GRADED BEDDING

SECTION A—A MATERIAL AS DESCRIBED
ON DETAIL DC—-CO2

NOTE:

1. FOR USE ONLY IN UNIMPROVED OR LANDSCAPED
AREAS WITH NO TRAFFIC.

2. PORTLAND CEMENT CONCRETE SHALL CONFORM TO
SECTION 202 OF THE STANDARD SPECIFICATIONS FOR
PUBLIC WORKS CONSTRUCTION FOR CONCRETE EXPOSED
TO FREEZE-THAW ENVIRONMENTS.

5. SUBGRADE SHALL BE COMPACTED IN CONFORMANCE
WITH SECTION 302 OF THE STANDARD SPECIFICATIONS
FOR PUBLIC WORKS CONSTRUCTION.

NO.

REVISION [DATE| STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION |SECTION

DOUGLAS COUNTY

CATCH BASIN DATE: 6/07,/2007

TYPE 3 WG DC DO5




QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS m,mzom%%,@mmﬂmamwr?r BE CLASS A OR AA.

s RoPp SINCLE_RCP DOUBLE_RCP 2. REINFORCING STEEL SHALL BE DEFORMED BARS
ot | AREA G_SKEW 15 SKEW 30°_SKEW 45 SKEW O_SKEW 15" SKEW 30°_SKEW 45 SKEW X v L N WITH MAXIMUM SPACING OF 18" SET 2—1/2”
(DiA) | o #r | CONC | STEEL [ CONC | STEEL | CONC | SIEEL | CONC | STEEL | CONC | STEEL | CONC | STEEL | CONC | STEEL | CONC | STEEL CLEAR OF SURFACE OF CONCRETE EXCEPT AS

: Cu.YD. | LB. | CU.YD. LB. CU.YD. LB. | cuyp. | LB. | cuyb | LB CU.YD. LB. | cuyp. | LB. | cuyp | LB NOTED. BAR ENDS SHALL BE KEPT 1-1/2
12”7 0.79 .00 46 1.09 49 .10 49 T4 50 141 59 1.52 62 1.58 64 1.73 67 Q0 4—0 CLEAR OF SURFACE OF CONCRETE. REINFORCING
15" 1.23 .32 55 1.45 58 1.47 59 1.52 60 1.80 70 1.93 73 2.01 75 2.18 79 0 3/47 5—0" 2" BARS MAY BE CUT & BENT IN FIELD.

18" 1.77 .62 69 1.77 75 1.80 74 1.85 75 2.15 85 2.31 89 2.40 91 2.60 96 q 1/2" 5—9” 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND
21" 2.41 .95 77 2.13 82 2.16 83 2.23 85 2.59 95 2.79 101 2.90 03 3.13 108 0 3/4” 66" 27 SHALL BE EXTENDED IF SOIL IS UNSUITABLE
247 314 2.27 96 2.48 102 252 03 2.60 105 3.01 116 3.24 22 3.37 25 3.64 131 i 7=3" OR LIABLE TO SCOUR.
277 5.98 2.62 105 2.86 111 2.90 12 2.99 114 5.48 128 5.75 54 3.89 57 4.21 144 ; B—Q" 2 4. CULVERT PIPES TO BE SET ON A SKEW SHALL
307 2.91 3.08 117 3.37 123 3.41 24 3.44 127 4.07 141 4.38 48 4.55 52 4.90 159 /27 9™=0" 4 __ BE MITERED WHEN HEADWALLS ARE CONSTRUCTED.
337 5.94 3.50 125 3.82 132 3.87 34 5.98 137 4.62 153 2.98 60 5.7 64 5.56 172 1 3/4 5—9 5 7 WHEN HEADWALLS ARE NOT CONSTRUCTED THE
36 7.07 3.93 161 4.29 169 4.34 171 4.47 174 519 190 5.59 200 5.80 204 6.24 213 106" | 5 PIPES SHALL NOT BE MITERED EXCEPT IN
OVERFLOW SECTION.
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL O D e VR TAEADWALL QUANTITIES ON
0" — 10" USE_QUANTITIES FOR 0" SKEW
rmzquz%fﬁm Mﬂzmwmw@% mm%wmm DOUBLE RGP 1L - 257 USE QUANTITIES FOR 157 SKEW
& is o 7= 26" — 40" USE QUANTITIES FOR 30" SKEW
41" — 55 USE QUANTITIES FOR 45 SKEW
NO. 5 NO._ 5 NO. 4 NO._4 NO. 5 OVER 55 CALCULATE QUANTITIES REQUIRED.
N N 0 I N___ CULVERTS SHOULD BE INSTALLED ON &'
204 -9° 205 —7" 1@2 —1° 192 —2° 208 —9" INCREMENTS WHERE IT IS FEASIBLE.
208 =0 20 =0 192.=8. e 2910~7- 6. DIMENSIONS X, Y, L AND h TO REMAIN CONSTANT
See 0 S o5 S 6 Sos o Seis 10" REGARDLESS OF MINOR VARIATIONS IN WALL
=9 =2 =5 —— =19 THICKNESS DUE TO CLASS OF PIPE USED.
2@9°—0 20107 2@4—0 2@4—1 2@15-8
2010 -0" 2@11-9” 204 —4" 204 5" 2017 -6"
2011 — 2@13=2" 250" 2@5—1 2019°=7"
2012 — 2013 —4" | 20138 | 20144~ 2@5—3" 2054 20@21-5
2013~ 2014 —5" | 2014 -9" | 20157~ 3@5 9" 3@5 10" 2020°-0" 2023 2"
_A\o,?\v_
F——1 «
k)
* L !
b — 4+ 4 — 1
’ | | © _
2-1/2" CLEAR 1 3
I i : i X NN\ \ f
—f— — — — —_—— —_— —_— — — —_—— — — —|3
f H L _ 2-1/2" clear A IJ |J N ﬂ
PLAN < ﬂ _ | I |5 DIA./COS SKEW ANGLE MIN. 1'=3"/COS SKew JanGLE
SINGLE RCP f PLAN
! i DOUBLE RCP
.8 DIA. MIN. 1'— -
‘\ P ] A_‘ .8 DIA./COS SKEW ANGLE (MIN. 1°—3"/COS SKEW ANGLE)
0.5L DIA. DIA. 0.5L I
SECTION 5L DIA./COS—| -—oua./co 6L
* (FOR ALL HEADWALLS) SKEW ANGLE SKEW ANGLE ﬁmL\m: CLEAR
, T ERS AT T T T T T T eR = | [ = e T
2-1/2" CLEAR — > \I/ —_— = —
_ _ \\/ _ > _ _ ﬂ BAR M KA_| _K |_|K BAR O M
[ BaR W T ¥ [ [ RV g w_ _m _w g :
z - - z al NS N —
_B BAR M B_ _B _B BAR M B_ — : : —r
_ _ _ _ _ 2-1/2" Qrm}m\L f—
ELEVATION
= N DO A N i) B | DOUBLE RCP
0.5L DIA. / C 0.8L-
ELEVATION SKEW ANGLE 2-1/2" CLEAR
DOUBLE RCP i
2172 cear—| 12 TER N T T ERY T g

— —
0.5L DIA. 0.5L N T TERM >+ T TeaR o I+
| ﬁmL\m CLEAR _K ¥ v K_
2-1/2" orm%u“ﬁ TR A T T I~ e AT F—="= /(\n_u — === y
L1777 N\ e
_K BAR M K_ _K BAR M K_ w,ﬂrMNWjOW_M!U 2-1/2" CLEAR
o i o o <
15 ewrw &l 15 ewrw &l 15770 45 SKEW
_ _ _ | NO.| REVISION |DATE|STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION [ SECTION
I T =" N | DOUGLAS COUNTY

ELEVATION 2-1/2" clesr] O C _I< m _Nn_u _I_ m> U<<> _I_Im DATE: 6/07/2007

SHE e (12”7 — 36" RCP) [0 oc ooy




QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS

SECTION

2-1/2" Qrm\ﬁ\L f—

GEl
1.

o

= — =i 1,‘9~

!
— 7tml\w CLEAR

ELEVATION
SINGLE RCP
0 SKEW

NERAL NOTES:
CONCRETE SHALL BE CLASS A OR AA.

REINFORCING STEEL SHALL BE DEFORMED BARS
WITH MAXIMUM SPACING OF 18" SET 2—1/2"
CLEAR OF SURFACE OF CONCRETE EXCEPT AS
NOTED. BAR ENDS SHALL BE KEPT 1-1/2"
CLEAR OF SURFACE OF CONCRETE. REINFORCING
BARS MAY BE CUT & BENT IN FIELD.

FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND
SHALL BE EXTENDED IF SOIL IS UNSUITABLE

OR LIABLE TO SCOUR.

CULVERT PIPES TO BE SET ON A SKEW SHALL
BE MITERED WHEN HEADWALLS ARE CONSTRUCTED.
WHEN HEADWALLS ARE NOT CONSTRUCTED THE
PIPES SHALL NOT BE MITERED EXCEPT IN
OVERFLOW SECTION.

ELEVATION
SINGLE RCP

15" TO 45 SKEW

o STNGLE RGP DOUBLE RCP
AREA 0" SKEW 15" SKEW 30" SKEW 45 SKEW O SKEW 15" SKEW 30" SKEW
JXEA [ TCONC | STEEL | CONC | STEEL | CONC | STEEL | CONC | STEEL | CONC | STEEL | CONC | STEEL | CONC | STEEL | CONC
cuYD. | 1B | cuyp. | 1B, | cUyD. | 1B | cUYD.| 1B | cuvD.| 1B | cUYp. | “1B. | cUYD. | LB. | cUYD.
9.62 6.10 571 6.66 624 6.76 627 6.98 666 B.18 692 B8.80 748 9.15 790 .
12.57 | 741 | o868 | 810 | 745 | 821 | 781 | B.46 | 790 | o.88 | B20 | 10.65 | 889 | 11.07 | 035 | 11.96
15.90 9.81 990 10.71 1091 10.87 1096 11.21 1146 13.11 1236 14.12 1340 14.68 1395 15.86
19.64 | 11.00 | 1137 | 12.32 | 1244 [ 12.50 | 1250 | 12.86 | 1330 | 15.08 | 1407 | 16.25 | 1637 | 16.88 | 1596 | 16.05
28.27 15.62 1825 17.05 2002 17.30 2045 17.83 2170 20.87 2247 22.49 2464 23.36 2596 25.26
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL
CENGTH
SINGLE RCP
0" SKEW 45" SKEW
5 NG 5 7
K
2 i 5 1 5 & 1285
3 2 5 3 El 6 1406
1 6 10 8 101 8 14@6"
3 5 10 0 10 8 1667
7 Ie] 12 33 121 10 1 19@8
1 1 9 2 9 B [3] 15@5
1 3 9 4 9 6 6 17@6'
2 5 0 1 10 8 8 1806"
3. 1 10 4 101 8 B 19@7'
3 5 12 5 121 10 101 2568
P -
_ow / .8 DIA./COS SKEW ANGLE
Hokok ok Ak Hokok
5L DIA./COS —~| ~—DIA. /COS —={=——0,6 —~f
N\ SKEW ANGLE SKEW” ANGLE
T sk bk sk
x ] e \_|,\/|—\ \ N\ \/\mmﬁ " rOR 42" 5L ##44DIA, —=| 0.BDIA. [=—***4D|A, —wi=— 0.5 —|
_ BENT BARS G 2'-2" BARS G .
] 0 == —f — — = v 3-0" FOR 42" I =y — N —— —
A = — — —+
) e S e il P = R\ e = l
£ | oo v EES A== == Lo on e — 1 1 9 >
i e — 4/-87 FOR 727 DIA. bans & BAR N Bars K I
_.\=\m>m « o'-10" saes 6 BARS K (TYP)
A F [
1 _. B i 4.\WM i BARS F @18" FOR 42° & 48" DIA. @ 18" FOR 42" & 48" DA, ©12° FOR 54" & 72" DA C __
: , ; a
] 5 ] T & eo ©12" FOR 54" & 72" DA, BLAN < I
P * e » 0.5L DIA./COS. 0.6L I
BENT BARS G SKEW ANGLE
1 BAR G, 1 BAR K,
*ak 15 — 45' SKEW ELEVATION 427 & 48" DIA. 3 BARS
0.5 DiA. 0.6L #eE% O — 14 SKEW DOUBLE RCP G, 2 BARS K, 54"
BENT BARS G 7 0 — 45 SKEW & 60" DIA. 5 BARS G,
@18" FOR 42" & 3 BARS K, 72" DIA.
48" DIA.,
@12" FOR 54" &
* ADDITIONAL BARS N FOR 54" — 72" DIA. 50" DA,
** ADDITIONAL BARS N FOR 72" DIA. ®8" FOR 72" DA
I

DIA./COS.

SKEW ANGLE SKEW

PLAN

DIA./COS.

6L
ANGLE

.8 DIA./COS SKEW ANGLE

FOR ESTIMATING HEADWALL QUANTITIES ON
SKEWED CULVERTS:
o 10" USE QUANTITIES FOR 0" SKEW

NO.

REVISION

DATE [STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION

25" USE QUANTITIES FOR 15 SKEW
40" USE QUANTITIES FOR 30" SKEW

SECTION
DOUGLAS COUNTY

41" 55" USE QUANTITIES FOR 45 SKEW
OVER 55" CALCULATE QUANTITIES REQUIRED.

CULVERT HEADWALLS

CULVERTS SHOULD BE INSTALLED ON &
INCREMENTS WHERE IT IS FEASIBLE.

DATE: 6/07,/2007

DIMENSIONS X, Y, L AND h TO REMAIN CONSTANT
REGARDLESS OF MINOR VARIATIONS IN WALL
THICKNESS DUE TO CLASS OF PIPE USED.

(427 — 767 RCP)

DWG: DC DO8




5 4" THREE NELSON
7 STUDS OR NO.4
2 0" . x 3" (THREE
- : /<LW 1/2 FACH SIDE)
3'x3"x1,/4”
GALV ANGLE .
CAST IN PLACE .
o 1/4
TWO 1/2"#x6
BOLTS w/GALV NUTS
Top AND WASHERS BOTTOM
CAST ANGLE DETAILS
T 7
AN | @ A -
© 2"x2"x3/8
/ANGLE
Py : 1/4”
N |
- /5/4” SCHED 40
f NO.4 BARS GALV PIPE
1 127 BW
P | |
| 11/4” .
3 P : 5/8" DRILL
A ? THROUGH
SECTION B—B SECTION C—C
5 3/4” SCHED. 40 o
el ‘ GALV. PIPE (TYP) o——
iE:E db
BN ,, A 1
2P SEE TRASH 5/8” DRILL - -
fRACK DETA|L THROUGH ~o| o] | =
I (2 HOLES) = &
4 1|5 / o] [l Bl:
o< | R —— 2
= JOIN ch¥_sc oy | 5
5 INVERT ——
| ¢ “® ‘
| ] e !
’ 4 <z . 4 .
—ﬁl_zT__lq_A_lo_'_l__q‘l__ﬂ—lﬂA © -
R
No.4 BARS q TRASH RACK DETAIL
12" BW -
4>‘ 6” l——
30” 28”
SECTION_A—A
NO. | REVISION [DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

TRASH RACK
(24” PIPE & SMALLER)

DOUGLAS COUNTY

DATE: 6/07/2007

ODWC:  DC D09




70" THREE NELSON
} STUDS OR NO.4
2 0 , x 3" (THREE
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NOTE

1. RACK TO BE WELDED REINFORCING STEEL OR ROUND BARS OF EQUAL
DIAMETER WITH HORIZONTAL BARS BEING 8" CENTER TO CENTER.

2. PORTLAND CEMENT CONCRETE SHALL CONFORM TO THE REQUIREMENTS
OF SECTION 202 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS

CONSTRUCTION FOR CONCRETE EXPOSED TO FREEZE-THAW ENVIRONMENTS.
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NOTES:

1.

2.

ALL MATERIAL AND CONSTRUCTION SHALL CONFORM TO THE STANDARD
SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION,

THE CONTRACTOR SHALL VERIFY UTILITY LOCATIONS AND NOTIFY THE
RESPECTIVE UTILITY COMPANIES FOR FIELD VERIFICATION PRIOR TO
CONSTRUCTION. THE CONTRACTOR SHALL COORDINATE UTILITY REMOVALS,
RELOCATIONS OR CONNECTIONS TO UTILITIES WITH THE RESPECTIVE UTILITY.
CONTACT UNDERGROUND SERVICE ALERT AT 1-800-22/7-2600.

DURING CONSTRUCTION ON OR NEAR A PUBLIC STREET OR HICGHWAY, THE
CONTRACTOR SHALL MAINTAIN TRAFFIC CONTROL CONFORMING TO THE MANUAL
ON UNIFORM TRAFFIC CONTROL DEVICES.

ALL STORM DRAIN PIPE SHALL BE REINFORCED CONCRETE, CLASS I MINIMUM.
PIPE JOINTS SHALL BE RUBBER GCASKETED FOR ALL PIPE WITHIN THE PUBLIC
ROAD RIGHT—OF—=WAY AND ALL ROADWAYS AND TRAVELED WAYS.

CONTRACTOR SHALL INSTALL AND MAINTAIN BEST MANAGEMENT PRACTICES
UNTIL THE COUNTY ISSUES A NOTICE OF COMPLETION.

ALL STORM DRAIN PIPE AND STRUCTURES SHALL BE CLEANED OF SEDIMENT
AND DEBRIS.

NO.

REVISION |DATE |STANDARD DETAIL FOR PUBLIC WORKS CONSTRUCTION | SECTION

DOUGLAS COUNTY

STORM DRAIN DATE: 6/07/2007
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Douglas County
Design Criteria and Improvement Standards

June 07, 2007

APPENDIX F

ACRONYMS, ABBREVIATIONS, AND

DEFINITIONS

Words and phrases are defined as set out in this division unless it is apparent that from the context they
have a different meaning. All words used in the present tense include the future; all words in the singular
include the plural; the word “building” includes the word “structure,” the word “shall” or “must” is
mandatory, the word “may” is permissive, the word “person” includes “firm,” “association,”

“corporation,

partnership” and “natural person”; the word “used” includes the words “arranged,”

“designed” or “intended to be used”; the word “construct” includes the words “erect,” “reconstruct,”
“alter,” “move in” and “move upon; masculine and feminine terms such as “he” and ““she” are used
interchangeably; words not defined herein shall have meanings as set forth in “Webster’s Ninth New
College Dictionary.”

If the definitions stated herein at any time conflict with the definitions provided in other divisions of this
documents, the more restrictive interpretation shall apply.

Acronyms and Abbreviations
The following acronyms and abbreviations are used within the contents of this manual:

1. AASHTO American Association of State Highway and Transportation Officials
2. ADT Average Daily Traffic
3. ANSI American National Standards Institute
4. APWA American Public Works Association
5. ASCE American Society of Civil Engineers
6. ASTM American Society for Testing and Materials
7. AWS American Welding Society
8. AWWA American Water Works Association
9. BC Begin Curve
10. BCC, BOC The Douglas County Board of County Commissioners
11. BVC Begin Vertical Curve
12. CAP Corrugated Aluminum Pipe
13. CAPA Corrugated Aluminum Pipe Arch
14. CEC Consulting Engineers Council
15. CMP Corrugated Metal Pipe
16. CMPA Corrugated Metal Pipe Arch
17. CSP Corrugated Steel Pipe
18. CSPA Corrugated Steel Pipe Arch
19. EC End Curve
20. EGL Energy Grade Line
21. EPA Environmental Protection Agency
22. EVC End Vertical Curve
23. FEMA Federal Emergency Management Agency
24. GPM, gpm Gallons Per Minute
25. HDS Hydraulic Design Series
26. HEC Hydraulic Engineering Circular
217. HERCP Horizontal Elliptical Reinforced Concrete Pipe
28. HGL Hydraulic Grade Line
Definitions Part Il Page F-1
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29. IBC International Building Code
30. IRC International Residential Code
31. ITE Institute of Transportation Engineers
32. LOS Level of Service
33. MGD, mgd Million Gallons Per Day
34. MUTCD Manual of Uniform Traffic Control Devices
35. NDOT Nevada Department of Transportation
36. NFIP National Flood Insurance Program
37. NFS National Sanitation Foundation
38. NEC National Electric Code
39. NEMA National Electrical Manufacturers Association
40. NOAA National Oceanic and Atmospheric Administration
41. NAC Nevada Administrative Code
42. NRCS Natural Resource Conservation Service
43. NRS Nevada Revised Statutes
44, NWS National Weather Service
45, PE Professional Engineer Licensed by the State of Nevada
46. PMF Probable Maximum Flood
47. RCBC Reinforced Concrete Boxed Culvert
48. RCP Reinforced Concrete Pipe
49. ROW Right-of-Way
50. RTC Regional Transportation Commission of Douglas County
51. SPP Structural Plate Pipe
52. SPPA Structural Plate Pipe Arch
53. TRB Transportation Research Board
54. UL Underwriters Laboratories
55. UMC Uniform Mechanical Code
56. UPC Uniform Plumbing Code

57. USACE, COE United State Army Corps of Engineers
58. USBR, BUREC Unites States Bureau of Reclamation

59. USGS United States Geological Survey
60. WEF Water Environment Federation
Definitions
1. Acre, gross - A gross acre consists of 43,560 square feet of land, and includes any public streets

and alleys or other rights-of-way or easements.

2. Acre, net - A net acre consists of 43,560 square feet of land, exclusive of any public streets and
alleys or other rights-of-way, but inclusive of public utility, drainage, or irrigation maintenance
easements. Unless otherwise stated “acre” means “net acre” wherever used in this manual.

3. Air Gap - A physical separation between a point of free-flowing discharge from a pipe that
supplies liquid to an open or non pressurized vessel and the overflow rim of that vessel which is:
a. at least twice the effective diameter of that pipe or, if the pipe is affected by side walls, at
least three times the effective diameter of that pipe; and
b. in no case less than 1 inch.

4. Alley - A public or private way, at the rear or side of property, permanently reserved as an
ancillary means of vehicular or pedestrian access to abutting property.
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5. ANSI - The American National Standards Institute, located at 11 W. 42nd St., 13th Floor, New
York, New York, (212) 642-4900.

6. Applicant - The person, firm, association, corporation or governmental agency applying for
service provided by County, utility, or other provider.

7. Approved Backflow Testing Laboratory - The Foundation for Cross-Connection Control and
Hydraulic Research of the University of Southern California; or any person or entity who the
health authority determines:

a. is competent and possesses the necessary facilities to investigate and evaluate assemblies
for the prevention of;
b. Adheres to the procedures for testing and certification set forth in the American Water
Works Association Standards; and
C. Is independent of any manufacturers of assemblies for the prevention of backflow.
8. ASME - The American Society of Mechanical Engineers, located at United Engineering Center,

345 E. 47th St., New York, NY 10017, (212) 705-7722.

9. Average Daily Flow - The average daily sewage flow for a single family detached residence is
250 gallons per day. This figure includes inflow and infiltration.

10. Average Day Demand - The average daily demand for water over a yearly period, as determined
by historical data.

11. Average Month - Thirty (30) days.

12. Average Quarter - Ninety (90) days.

13. AWWA Manual - A manual of Water Supply Practices developed and approved by the
American Water Works Association (AWWA), headquartered at 6666 West Quincy Avenue,
Denver, CO., 80235, (303) 794-7711.

14. AWWA Standard - A standard developed and approved by the American Water Works
Association (AWWA).

15. Backflow - A hydraulic condition in which a relative difference in pressure causes a nonpotable
liquid, gas, or other substance to flow into a potable water system.

16. Base Flood - A flood which has a one-percent chance of being equaled or exceeded in any given
year.
17. Base Flood Elevation - The height in relation to mean sea level expected to be reached by the

waters of the base flood at pertinent points in the floodplain of riverine areas.

18. Bedrock - A massive continuous body of consolidated material connected by strong permanent
cohesive forces and having limited filtering and treatment properties.

19. Best Management Practice - Alternative structural and nonstructural practices proven effective
in erosion control and management of surface runoff.
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20. Best Management Practice Handbook - The most current edition of the Nevada Division of
Environmental Protection manual addressing non-point source water quality practices, for the
non-designated area water quality plan.

21. Bicycle Lane (Bike Lane) - A portion of a roadway which has been designated by striping,
signing and pavement markings for the preferential or exclusive use of bicyclists.

22. Bicycle Path (Bike Path) - A bikeway physically separated from motorized vehicular traffic by
an open space or barrier and either within the roadway right-of-way or within an independent
right-of-way.

23. Bicycle Route (Bike Route) - A segment of a system of bikeways designated by the jurisdiction
having authority with appropriate directional and informational markers, with or without specific
bicycle route number.

24. Bikeway - Any road, path or way which in some manner is specifically designated as being open
to bicycle travel, regardless of whether such facilities are designated for the exclusive use of
bicycles or are to be shared with other transportation modes.

25. Block - A tract of land bounded by streets, or by a combination of streets and public parks,
cemeteries, railroads, shorelines of waterways, or boundary lines of municipalities.

26. Board - The Board Douglas County Commissioners, unless otherwise specified.
217. Building - Any structure having a roof supported by columns or walls, not including a travel

trailer or Recreational Vehicle.

28. Capital Improvements Program - A proposed schedule of all future projects listed in order of
construction priority together with cost estimates and the anticipated means of financing each
project. All major projects requiring the expenditure of public funds over and above the annual
local government's operating expenses, for the purchase, construction, or replacement of the
physical assets for the community must be included.

29, Channel - A natural or artificial watercourse with definite bed and banks to confine and conduct
flowing water.

30. Collector Sewer - A sewer line which is in a public right-of-way or easement that has only
service laterals tributary to it.

31. Commercial Unit - Separately identifiable structure or portion thereof utilized or to be utilized
by a person engaged in selling, warehousing or distributing a commaodity, or in some business
activity, or in a profession or some form of economic or social activity or other utilization not
falling under single family dwelling or industrial unit.

32. Connection Charge - A charge made by the County or utility provider for providing a service to
a customer.
33. Construction Plans - The maps or drawings and specifications accompanying a development

permit application showing the specific location and design of improvements to be installed of
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

constructed in accordance with the requirements of the County or service provider. Construction
plans are synonymous with improvement plans.

Consulting Engineer - Person or persons, firm, partnership, or corporation legally authorized to
practice Engineering in the State of Nevada who prepares or submits improvement plans and
specifications to Douglas County for approval. Consulting engineer is synonymous with design
engineer or engineer.

Conveyance Ditch - A channel for the flow of water for irrigation supply or irrigation drainage
to or from one or more properties within or beyond the boundaries of a development.
Conveyance ditch is inclusive of irrigation, water supply, or drainage ditch.

County - Douglas County, unless otherwise specified.

County Engineer - The Douglas County Engineer or his/her authorized representatives.

Critical Drainage Area - The floodplain area where the existing drainage system is inadequate,
or where some other unusual drainage pattern or criteria exists.

Cross-connection - An unprotected connection or structural arrangement, whether actual or
potential, between a public water system and any other source or system, through which it is
possible to introduce into any part of the public water system any used water, industrial fluid, gas,
or substance other than the potable water intended to supply the system. The term includes any
bypass arrangements, jumper connections, removable sections, swivel or change-over devices, or
other temporary or permanent devices through which or because of which backflow can occur.

Cross Lot Drainage - A drainage system that conveys site runoff towards the low lot line where
it is captured in a drainage channel, pipe, or similar structure and directed across lot lines to an
approved point of discharge, or detention or retention structure.

Cubic Foot - The volume of water which occupies one cubic foot. One cubic foot is equal to
7.481 gallons.

Cul-de-sac - A local street with only one outlet and having an appropriate terminus for the safe
and convenient reversal of traffic movement.

Customer - The person in whose name service is rendered as evidenced by the signature on the
application or contract for that service or, in the absence of a signed instrument, by the receipt
and payment of bills regularly issued in his name regardless of the identity of the actual user of
the service.

Department - The Douglas County Community Development Department, unless otherwise
specified.

Design Average Flow - The average of the daily volumes to be received for a continuous 12
month period expressed as a volume per unit time. However, the design average flow for
facilities having critical seasonal high hydraulic loading periods (e.g. recreational areas,
campuses, industrial facilities) shall be based on the daily average flow during the seasonal
period.
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46. Design - Includes the planning and engineering of the following: street alignments, grades and

47.

48.

49.

50.

ol.

52.

53.

54.

95.

56.

o7.

58.

59.

widths; drainage and sanitary facilities and utilities including alignment and grades thereof; water
system facilities including alignment, size, valving, and fire hydrant locations; location and size
of all required easements and rights-of-way; fire roads and fire breaks; lot size and configuration;
traffic access; grading; land to be dedicated for park and recreational purposes; and building and
equipment and other such specific physical improvements.

Design Engineer - See Consulting Engineer.

Desigh Maximum Day Flow (Sewer) - The largest volume of flow to be received during a
continuous 24 hour period expressed as a volume per unit time.

Design Peak Hourly Flow (Sewer) - The largest volume of flow to be received during a one
hour period expressed as a volume per unit time.

Design Storm - Shall mean a specified rainfall event with a specified precipitation pattern. The
design storm shall be defined by a value for precipitation depth at a point or location.

Detention Basin - A short-term storage basin which is depleted by flow away from the storage
basin or location.

Developer - The person or persons who have made an application to Douglas County to perform
development.

Development - The placement or erection of any solid material or structure; discharge or disposal
of any dredged material or any gaseous liquid, solid or thermal waste; grading, removing,
dredging, mining or extraction of any soil or materials; change in the density or intensity of use of
land, including, but not limited to, any other division of land, change in the intensity of use of
water, or of access thereto; construction, reconstruction, demolition, or alteration of the size of
any structure including any facility of any private, public or municipal utility; for the purposes of
hillside management, any alteration to vegetation. As used in this development code, “structure”
includes but is not limited to any building, road, pipe, flume, conduit, siphon, aqueduct, telephone
line, and electrical power transmission and distribution line.

Development Code - Douglas County Development Code, Title 20, unless otherwise specified.

Development Plans - See Improvement Plans.

Director - The Director of Community Development or designee.

Disposal Area - That portion of the on-site sewage disposal system area which contains the
disposal trench(es), the designated repair area for the disposal trench(es), and which provides for
the required trench separations and meets the required setbacks.

Disposal Trench - That terminal portion of an on-site sewage disposal system that receives
effluent from the septic tank or distribution system for final treatment, absorption, and disposal.

Discharge Permit - A National Pollutant Discharge Elimination System (NPDES) permit issued
by the State of Nevada Division of Environmental Protection for a sewage facility which
generates more than 5,000 gallons of sewage effluent per day. This permit imposes limits on the

Definitions Part Il Page F-6



Douglas County
Design Criteria and Improvement Standards June 07, 2007

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

facility’s effluent. Where treatment facilities require a discharge permit, the developer shall pay
all the fees and obtain a discharge permit in the name of the County or service provider.

Distribution Main - All pipes in a water distribution system other than a service line.

Distribution Storage - The storage structures connected to a distribution system.

Distribution System - All facilities of a public water system used to deliver finished water to
service connections from the source of the water or from any related treatment facilities.

Division - The splitting of a larger tract of land into smaller lots or parcels by either the
subdivision or parcel map process as authorized by NRS 278.330, et. seq., or 278.461, et. seq.
Division does not include splitting of land by the division of land process authorized by NRS
278.471, et. seq.

Drainage Plan - A plan prepared and sealed by a Nevada Registered Professional Civil Engineer,
for the collection, transporting, treatment and discharge of storm water within and from a
subdivision/development.

Drainage Report - A technical engineering report prepared and sealed by a Nevada Registered
Professional Civil Engineer, whose purpose is to identify and define drainage characteristics
associated with a proposed development and to define possible problems and conceptual
solutions. In its final form, the drainage report shall transform the defined conceptual solutions to
a final drainage plan.

Easement - A grant of one or more property rights by the property owner for the use by the
public, a corporation or another person or entity.

Emergency Reserve - Finished water that is held in storage and reserved for use in an
emergency, including a break in a supply line or a failure of a pumping station.

Engineer - Person who is retained as a consultant by the owner/developer and is legally
authorized to practice engineering in the State of Nevada in accordance with NRS Chapter 625,
and includes Project Engineer as used in this title. Engineer is synonymous with consulting
engineer or design engineer.

Engineering Division - The Douglas County Community Development Engineering Division.

Engineer of Record - Person who is retained as a consultant by the owner/developer and is
legally authorized to practice engineering in the State of Nevada in accordance with NRS Chapter
625, who is responsible for inspection and testing of development projects in accordance with the
requirements of the Douglas County Design Criteria and Improvement Standards.

Engineered System - A septic system for the purpose of serving a public or commercial building,
where the pumping of sewage or the enhancement or elevation of a soil absorption field is
required.

Engineering Geologist - Shall mean a geologist experienced and knowledgeable in engineering
geology.
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73.

74.

75.

76.

77,

78.

79.

80.

81.

Equivalent Dwelling Unit (EDU) - The estimated quantity of sewage which the sewer system
must handle for the specific use compared to the usage of an average detached single family
dwelling which has a defined usage of units. Equivalent dwelling unit is synonymous with
equivalent residential unit.

Equivalent Residential Unit (ERU) - That portion of an industrial or commercial development
which is equivalent to a detached single residence in terms of wastewater flow. An ERU is
assumed to have 25 fixture units, as defined by the Uniform Plumbing Code, and is assumed to
generate 250 gallons of sewage per day.

Erosion Control - Structural or nonstructural techniques applied to a particular site or area to
prevent or minimize erosion.

Fault — A break in the continuity of a rock formation, caused by a shifting or dislodging of the
earth’s crust, in which adjacent surfaces are differentially displaced.

Fault Trace — a line formed by the intersection of a fault and the earth’s surface, and is
the representation of a fault as depicted on a map, including maps of earthquake fault
zones.

Active Fault - An active fault is a fault which has had displacement or seismic activity
during the geologically recent period. In the United States, an active fault is generally
defined as a fault which displaced earth materials during the Holocene (Recent) Epoch
(during the last 11,000 or so years before present).

Sufficiently Active Fault — A fault that displays evidence of Holocene surface
displacement along one or more of its segments or branches. Holocence surface
displacement may be directly observable or inferred; it need not be present everywhere
along a fault to quality a fault as sufficiently active.

Well-Defined Fault — A fault with its trace clearly detectable by a trained geologist as a
physical feature at or just below the ground surface. The fault me be identified by direct
observation or by indirect methods.

FEMA - The Federal Emergency Management Agency created in 1978 to provide a single point
of accountability for all federal activities related to disaster mitigation and emergency
preparedness and response.

Final Map - A map prepared in accordance with provisions of state statutes and Douglas County
Code which is designed to be placed on record in the office of the County Recorder.

Finished Water - Water that has been treated or otherwise developed in a manner that complies
with NAC 445A.450 to 445A.540, inclusive, 445A.656, 445A.657, and 445A.682.

Fire Authority - The county, city, town, special district, or agency responsible for fire protection
in the area of service of a public water system; or the office of the state fire marshal division of
the department of motor vehicles and public safety.

Fire Demand - The total quantity of water required for protection from fire, as determined by the
fire authority and expressed in gallons per minute for a specified number of hours.
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Fire Flow - The rate of flow of water, as determined by the fire authority and expressed in
gallons per minute, which is required for protection from fire, and can be delivered from a
distribution system at a residual pressure of 20 psi at any point in the system.

Flood Insurance Rate Maps (FIRM) - Official map on which the Federal Emergency
Management Agency (FEMA) has delineated both the areas of special flood hazards and the risk
premium zones applicable to the community.

Floodplain - any land area susceptible to being inundated by waters from any source.

Floodway (Regulatory Floodway) - the channel of a river or other watercourse and the adjacent
land area that must be reserved in order to discharge the base flood without cumulatively
increasing the water surface elevation more than a designated height.

Fractured Bedrock - Bedrock possessing fractures, fissures or other similar physical
characteristics that pose a threat to groundwater quality by having the capability of transmitting
wastewater to groundwater without adequate treatment.

Frontage - That side of a lot abutting on a street or way and ordinarily regarded as the front of
the lot, but is not considered as the ordinary side of a corner lot.

Gallon - The volume of water which occupies 231 cubic inches.

Geotechnical Engineer - An engineer experienced and knowledgeable in the practice of soils
and geotechnical engineering and legally licensed in the State of Nevada.

Geotechnical Engineering Report - A report prepared by any person or persons, firm,
partnership, or corporation legally licensed to prepare “Geotechnical Engineering Reports” in the
State of Nevada. The report may include soils engineering, geologic, and hydrogeologic
conditions.

Governing Body - The Board of County Commissioners of Douglas County.

Grade - the degree of rise or descent of a sloping surface (see slope).
Ground Water - Subsurface water in the zone of saturation.
Health Authority - The officers and agents of the district board of health of the health district in

which the area of service of a public water system is located or, if none, the officers and agents of
the Health Division.

Health Division - The Bureau of Health Protection Services of the Nevada State Health Division,
an office within the Nevada Department of Human Resources.

Hillside Area — Any property containing slope areas of 15 percent or greater as designated on the
Master Plan slope constraint maps.

House Piping - All sewer or water piping and fittings installed within the house or building up to
and including the last fitting inside or outside the wall.
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98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Impervious Coverage - Man-made structure, improvement or covering that prevents normal
precipitation from directly reaching the surface of the land underlying the structure, improvement
or covering. Such structures, improvements and coverings include but are not limited to roofs,
decks, surfaces that are paved with asphalt concrete, Portland cement concrete or stone, roads,
streets, sidewalks, driveways, parking lots, tennis courts, patios; and land compacted so as to
prevent substantial infiltration.

Improvement Plans - A set of plans depicting the intended improvements for development. The
improvement plans shall include all improvements including streets, sidewalks, drainage, curbs
and gutters, sewer improvements, water improvements, drainage improvements, and other
improvements required by Douglas County. Improvement plans are synonymous with
construction plans and development plans.

Improvement Plans of Record (As-Built Plans) - The plans accepted by the County as the
official record drawings of the subdivision or development which are placed on file in the
Community Development Department.

Improvements - Refers to street work, sidewalk, curb, gutter, driveways, wells, water mains,
sanitary sewer, storm drainage, drainage basins, public utilities, street lights, traffic signals,
landscaping, irrigation systems and fences to be installed by the developer on land to be used for
public right of way or within easements. See also public improvements

Individual On-Site Sewage Disposal System - A on-site sewage collection, treatment and
disposal system located on a single parcel serving only a single building.

Infiltration - Groundwater which enters sewers and building connections through defective joints
and cracks in pipes and manholes.

Interceptor Sewer - A sewer line that receives flow from a number of collector sewers and
conducts such sewage to a point for treatment or disposal.

International Building Code — The latest adopted edition of the code published by the
International Code Council, Inc.

International Residential Code — The latest adopted edition of the code published by the
International Code Council, Inc.

Irrigation System - A permanent, artificial watering system designed to transport and distribute
water to plants.

Joint ownership - Ownership among persons who are construed as the same owner;
""constructive ownership” means ownership for the purpose of imposing subdivision regulations.

Lake Tahoe Region - That portion of the Tahoe Basin in Douglas County, Nevada, as delineated
on the official maps of the Tahoe Regional Planning Agency.

Land Use Classifications - Land use classifications as defined in the Douglas County
Development Code.
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111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124,

125.

Lateral - That portion of a sewage collection system that conducts sewage from the edge of a
public right-of-way (i.e. customer’s property line) to the collector sewer. Maintenance of the
lateral from the building to the main is the responsibility of the property owner (i.e. customer).

Law - A rule or rules established and enforced by Federal, State, County or Municipal
authorities.

Leach Field - A component of an individual sewage disposal system consisting of an absorption
trench that utilizes the soil for disposal and treatment of septic tank effluent.

Lot - A parcel, tract, or area of land established by plat, subdivision, or as otherwise permitted by
law, to be used, developed or built upon and which abuts upon a legal means of access. The
classification of lots are as defined in the Douglas County Development Code.

Main - That portion of a sewage collection system to which collector sewers are tributary.
Main Extension - The extension or replacement of water and/or sewer distribution mains and

necessary facilities beyond existing service facilities in accordance with the provisions of the
section applicable to main extensions.

Major Drainage Facility - A channel, or other drainage structure, that has a drainage basin of
100 acres or greater.

Manhole - An enclosure which provides access to a sewer.

Master Plan - The Douglas County Master Plan as adopted by the Douglas County Board of
Commissioners, as amended.

Mechanical Stabilization - The application or use of structural measures such as rock rip-rap,
gabions, turfstone or an approved equal, to provide sufficient soil cover to prevent soil movement
by action of wind or water. Stabilization may include incorporation of vegetative measures if
approved, so that in combination the structural and vegetative measures will provide the same or
a better level of protection than structural measures alone would provide.

Median - A paved or planted area separating a street or highway into two or more lanes of
opposite direction of travel.

Metered Service - Service for which charges are computed on the basis of measured quantities of
water.

MGSD Service Area - The MGSD service area as defined in the Minden-Gardnerville Sanitation
District ordinances, as adopted by the Board of Trustees of the Minden Gardnerville Sanitation
District.

Minden-Gardnerville Sanitation District (MGSD) - The organization located at 1790 Highway
395, Minden, Nevada.

Minor Arterial - A roadway which connects with and augments the principal arterial system and
provides trips of moderate length at a somewhat lower level of travel ability than the principal
arterials.
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126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

NACE International — The organization formerly know as National Association of Corrosion
Engineers headquartered at 1440 South Creek Drive, Houston, Texas 77084-4906.

National Institute of Occupational Safety and Health - The organization affiliated with the
U.S. Department of Health and Human Services, Public Health Service, Center for Disease
Control, Cincinnati, Ohio.

Natural Drainage - Water which flows by gravity in channels by the surface topography of the
earth prior to changes made by the efforts of man.

Natural Watercourse - A natural creek, stream or river.

NRS - Nevada Revised Statutes.

NSF International - The organization headquartered at 3475 Plymouth Road, P.O. Box 130140,
Ann Arbor Michigan 48113-0140, which provides third party standardization services in public
health safety and in systems management, including quality and environmental specialties. The

term is synonymous with “NSF” and “National Sanitation Foundation.”

Nonresidential Subdivision - A subdivision whose intended use is other than residential, such as
commercial or industrial.

Off-site - Premises not located within the area of the property to be subdivided or developed,
whether or not in the same ownership of the applicant for development application or permit
approval.

On-Site Sewage Disposal System - A system for sewerage collection, treatment and disposal
located on the same parcel as the building being served.

OSHA - The federal Occupational Safety and Health Administration and the Nevada Industrial
Relations Division, Department of Business and Industry.

Over-Appropriation of Ground Water - The condition of a ground water resource which
results when the net cumulative impacts of the uses of the resource produce undesired results,
which may include not only the depletion of ground water reserves, but also the intrusion of poor
quality water, the contravention of existing water rights, the deterioration of the economic
advantages of pumping, excessive depletion of stream flow by induced infiltration, and land
subsidence.

Parcel Map - A map filed pursuant to NRS 278.461 to 278.469 inclusive, and Douglas County
Code, which creates 4 or fewer lots, parcels, sites, units, plots or interests.

Parkway - The area of a public right-of-way that lies between the curb and the adjacent property
line or physical boundary definition such as fences or walls, which is used for landscaping or
passive recreational purposes.

Peak Hour Demand - The volume of water which must be supplied by a public water system to
meet the demand of its customers for water during the hour that the maximum amount of water is
used for a yearly period, as determined by historical data.
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140.

141.

142.

143.

144,

145.

146.

147.

148.

149.

150.

151.

152.

153.

Peaking Factor - A numerical factor by which average flows are multiplied to obtain peak flows.
Peaking factors will vary with tributary area and time frame.

Pedestrian Walkway - A pedestrian walkway constructed on a public easement or dedicated
right-of-way.

Percolation Rate - The time expressed in minutes for clear water to drop one inch in a
percolation test hole.

Percolation Test - The procedure for testing soil and rock to derive the representative percolation
rate for the proposed sidewall absorption area.

Permanent Service - Service which, in the opinion of the County is of a permanent and
established character. The permanent use of water and/or sewer services may be continuous,
intermittent or seasonal in nature.

Person - Individual; partnership, corporation, governmental agency or other organization
operating as a single business entity.

Pitless Adapter - A commercially manufactured device designed for below-grade attachment to
openings through the casing of a water well that permits water service pipes to pass through the
wall or an extension of the casing and prevents the entry of contaminants into the well or supply
of water.

Planning Commission - The Douglas County Planning Commission established in accordance
with law.

Point of Discharge - The location at which the drainage as shown on a development's drainage
and irrigation plan intercepts the Carson River, Walker River, Topaz Lake, Lake Tahoe, or one of
the following as approved by the County: major watercourse, major slough, or other established
drainage channel which may include irrigation ditches that accepted all pre-developed flows.

Point-of-Entry Treatment Device - A device that treats all water entering a home or other
building.

Point-of-Use Treatment Device - A device which delivers treated water to a particular faucet
located inside a home or other building.

Primary Standard - Has the meaning ascribed to it in NAC 445A.450.

Principal Arterial - A roadway which serves as a continuous route for corridor movements
having trip lengths and travel density characteristics indicative of state-wide or interstate travel.

Probable Maximum Flood - The greatest flood to be expected assuming complete coincidence
of all factors that would produce the heaviest rainfall and maximum runoff. The probable
maximum flood shall be derived from the probable maximum precipitation. The probable
maximum precipitation is the quantity of precipitation that is close to the physical upper limit for
a given duration over a particular basin.
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154.

155.

156.

157.

158.

159.

160.

161.

Project - See “development.”

Public Health Risk - A condition, device or practice which is conducive to the introduction of
waterborne disease organisms, or harmful chemical, physical or radioactive substances into a
public water system, and which presents an unreasonable threat to public health as determined by
the Health Authority.

Public Improvement - A drainage ditch, roadway, parkway, sidewalk, pedestrian way, tree,
lawn, off-street parking area, lot improvement, sewer, water system, paving, drainage, or other
facility for which the local government or service provider may ultimately assume the
responsibility for maintenance and operation, or which may affect an improvement for which
local government responsibility is established.

Public Right-of-Way - A strip of land acquired by reservation, dedication, purchase,
prescription, or condemnation and intended to be occupied by a road, trail, water line, sanitary
sewer and/or other public uses.

Public Water System - Any system, regardless of ownership, which provides the public with
piped water for human consumption, if the system has 15 or more service connections used by
residents throughout the year or regularly serves 25 or more persons for 60 or more days a year.
A public water system includes:

1. Any facility for the collection, pumping, treatment, storage, or distribution of water
which is under the control of the operator of the system and used primarily in connection
with the system; and

2. Any facility for the collections, or pretreatment of water which is not under the control of
the operator of the system but used primarily in connection with the system.

Pumping Test - A test that is conducted to determine aquifer or well characteristics.

Reclaimed Wastewater - Wastewater that, as a result of wastewater reclamation, is suitable for
beneficial use or a controlled use that would not otherwise occur.

Residential Equivalent - The average daily demand for water that is typical of a private

residence served by a single service connection. If the demand for water by non residential users

is:

1. Known or estimated by an engineer, one “residential equivalent” shall be deemed to be
700 gallons per day for metered service connections and 1,225 gallons per day for
unmetered service connections.

2. Unknown and not estimated by an engineer, one “residential equivalent” shall be deemed
to be:

@ The amount obtained when rates of flow for individual activities are computed
and totaled, in accordance with Appendix I of the Uniform Plumbing Code, and
the sum is divided by 700 gallons per day for metered service connections or
1,225 gallons per day for unmetered service connections; or

(b) An aggregate total of 20 fixture units, as determined pursuant to Appendix A of
the Uniform Plumbing Code.
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162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

Retention Basin - A storage basin which provides long-term storage and is depleted by
evaporation, or infiltration.

Right-of-Way - See “public right-of-way.”

Roads Classification - Classification for the purpose of providing for the development of the
streets, highways, roads, and rights-of-way in Douglas County, and for their future improvement,
reconstruction, realignment, and necessary widening, including provision for curbs and
sidewalks, each existing street, highway, road, and right-of-way, and those located on approved
and filed maps, have been designated on the road classification system of Douglas County and
classified therein. The classification of each street, highway, road, and right-of-way is based
upon its location in the respective zoning districts of the local government and its present and
estimated future traffic volume and its relative importance and function as specified in the Master
Plan. The required improvements must be measured as set forth for each road classification on
the Master Plan, community plan, road classification system.

Rural Major Collector - A roadway which provides service to a community not on an arterial
route. They link communities with larger towns or cities, or with arterial roadways.

Rural/Urban Local Roadway - A minor traffic carrier within a neighborhood characterized by
one or two moving traffic lanes and parking along curbs, with no through traffic moving from one
neighborhood to another. The system services primarily direct access to abutting land and access
to the collector roadway system. Traffic control may be by use of stop or yield signs. The
rural/urban local roadway system is made up of facilities not designated as one of the other
roadway systems.

Rural/Urban Minor Collector - A roadway which collects traffic and distributes traffic between
arterial and local streets. There may be two or four moving traffic lanes and parking may be
allowed adjacent to curbs. Traffic on collectors has right-of-way over traffic from local adjacent
streets.

Sale or Lease - An immediate or future transfer of ownership, or possessory interest in land,
including contract of sale, lease, devise, intestate succession, or transfer, of an interest in a
subdivision or part thereof, whether by metes and bounds, deed, contract, plat, map, lease, devise,
intestate succession, or other written instrument.

Same Ownership - Ownership by the same person, corporation, form, entity, partnership, or
unincorporated association; or ownership by different corporations, firms, partnerships, entities,
or unincorporated associations, in which a stockholder, partner, or associate, or a member of his
family owns an interest in each corporation, firm, partnership, entity, or unincorporated
association.

Sanitary Sewer - An underground collection system for the conveyance of used water, or
wastewater, from a home or community, the latter which may include industrial and commercial
wastes, infiltrating ground water, and possibly inflow of surface water.

Secondary Standard - The requirement as defined by the Nevada Division of Health, Bureau of
Health Protection Services which specifies a maximum level for constituents found in a water
system which, if exceeded, may adversely affect the public welfare. These standards apply to

Definitions Part Il Page F-15



Douglas County
Design Criteria and Improvement Standards June 07, 2007

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

constituents which adversely affect the taste, odor, appearance and other aesthetic qualities of
water.

Septic Tank - A watertight, covered receptacle designed and constructed to receive the discharge
of sewage from a building sewer, separate the solids from the liquid, digest the organic matter,
store digested solids through a period of detention, and allow the clarified liquids to discharge for
final treatment and disposal.

Service Connection -

1. The point of connection between a pubic water system and the water system used by a
customer of the public water system, at which the public water system looses its authority
and control over the water;

2. If a meter is installed at a cross connection between a public water system and the water
system used by a customer of the public water system, the downstream end of the meter;
or

3. At a park for mobile homes or recreational vehicles, the riser for water service.

Service Line - The pipe and all appurtenances located between a water main of a distribution
system and the place where a customer of a public water system uses water.

Service Provided - Service provided shall mean those services which the County currently
provides to its constituents, including the maintenance of streets, curbs, gutter, storm drainage,
sanitary sewer and water improvements and street lighting.

Service Wyes - The fitting by which a sewer lateral is connected to the sewer collector. Service
tees are not acceptable.

Setback - The distance between a building and the nearest property line.

Sewer - A pipe or conduit used to convey liquid waste. The term encompasses both sanitary and
storm sewers.

Sewer System - The system of conduits, pumps, tanks and structures used for the purpose of
conveying sewage from its sources to the downstream limits of the County’s sewer mains.

Side Sewer - That portion of a sewage collection system service line which conducts sewage
from a building to the public right-of-way or customer’s property line. Side sewers shall be
designed and constructed to County specifications but will not be dedicated to the County.

Sidewalk - An improved (i.e. Portland cement concrete) public pedestrian walkway located
adjacent to or immediately near a street.

Single Family Dwelling - Single residence, mobile home, apartment, habitation or other
structure occupied or to be occupied by a single person or family requiring County service.

Slope - The degree of deviation of a surface from the horizontal, usually expressed in percent or
degrees.

Soils Engineer - See Geotechnical Engineer.
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185.  Spring - A naturally occurring point of discharge where ground water becomes surface water.

186.  Standard Individual Sewage Disposal System (ISDS) - A septic system for the sole purpose of
serving a single family residence which utilizes traditional septic disposal techniques;
specifically: gravity flow, septic tank, and leach lines within a natural soil filter. A conventional
septic system is synonymous with a standard individual sewage disposal system.

187.  State Specifications - The current edition of the “Standard Specifications for Road and Bridge
Construction”, State of Nevada, Department of Transportation (NDOT).

188.  Storm Sewer - An underground collection system for the conveyance of surface drainage and
other deposited materials borne by surface waters to a point of surface disposal, such as a
drainage canal, natural water course, or containment area.

189.  Street - Any public or private thoroughfare, which affords a primary means of access to abutting
property.

190.  Subdivider - A person who, having an interest in land, causes it, directly or indirectly, to be
divided, or who directly or indirectly, sells, leases, or develops, or offers to sell, lease, or develop,
or advertises for sale, lease, or development, interest, lot, parcel site, unit, or plat in a division of
land, or who engages directly or through an agent in the business of selling, leasing, developing,
or offering for sale, lease, or development a division of land or interest, lot, parcel site, unit, or
plat in a division of land, or who is directly or indirectly controlled by, or under direct, or indirect
common control with the foregoing.

191.  Subdivision - Has the meaning ascribed to it in NRS 278.320.

192.  Subdivision Ordinance - The Douglas County Development Code as adopted by the Douglas
County Board of Commissioners.

193.  Surveyor - A person who is retained by the owner/developer and is currently licensed to practice
land surveying in the State of Nevada in accordance with NRS Chapter 625.

194.  Tailwater - The runoff of irrigation water from the lower end of an irrigated field.

195. Temporary Improvement - Improvements built and maintained by a subdivider during
construction of the division of land and prior to release of the financial security.

196.  Ten State Standards - The official standard developed and approved by the Great Lakes Upper
Mississippi River Board of State Public Health and Environmental Managers, presented in the
current edition of the publication “Recommended Standards for Water Works” or the publication
“Recommended Standards for Wastewater Facilities.” These documents are available from Health
Education Services, P.O. Box 7126, Albany, NY 12224, (518) 439-7286.

197.  Tentative Map - Has the meaning ascribed to it in NRS 278.019.

198.  Traffic Engineering Study - A study prepared to gather facts on traffic or parking conditions.

Traffic engineering studies include but are not limited to:

) traffic inventories
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199.

200.

201.

202.

203.

204.

205.

206.

volume studies

speed studies

travel time and delay studies

route studies

intersection studies

roadway operations studies (density studies, conflict studies)
sight distance studies

public transit studies

parking studies

traffic impact studies

Uniform Fire Code - The latest adopted edition of the standards published by the International
Conference of Building Officials and the Western Fire Chiefs Association.

Uniform Plumbing Code - The latest adopted edition of the code published by the International
Association of Plumbing and Mechanical Officials.

University of Southern California, Foundation for Cross Connection Control and Hydraulic
Research - The organization at University of Southern California, KAP-200 University Park
MC-2531, Los Angeles, CA 90089-2531, (213) 740-2032.

Urban Runoff - Waters collected from the impervious surfaces such as streets, parking lots and
roofs, associated with development of land at densities greater than one dwelling for every two
acres or commercial or industrial development. Urban runoff is discharged to a conveyance ditch
or other receiving body of water at a discrete point.

Valve Box - A metal or concrete box or vault set over a valve stem at ground surface to allow
access to the stem so that the valve can be opened and closed. A cover for the box is usually
provided at the surface to keep out dirt and debris.

Water Main -

1. A pipe or conduit within a distribution system which is used to supply or intended for the
conveyance of water to more than one service connection; or

2. A dedicated pipeline for the conveyance of water from its source or a pumping station to

a treatment facility, storage structure, or distribution system.

Water or Sewer Utility - A purveyor of water or sewerage facilities.

Water Rights of Acceptable Character - Certified water rights; permitted water rights that, if
used as proposed, will not result in an over-appropriation of the source; vested water rights or
adjudicated water rights; certified, permitted, vested and adjudicated water rights shall:

° Be of sufficient priority to provide a reliable supply of water to the proposed
development;

. Not result in a over-appropriation of the source; and

o Not be invalid as the result of non-use or for other reasons, including improper
form.
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207.

208.

209.

210.

211.

212.

Water Rights of Unacceptable Character - A water right that will result in an over-
appropriation of the source; or a water right that is insufficient in quality or quantity or reliability
of source; or a water right that cannot be utilized to serve the proposed development in a manner
consistent with the needs of the development, including consideration of source water quality and
quantity, and timing of availability.

Water Supply Ditch - A ditch conveying water for domestic or agricultural purposes that is
owned and/or controlled by a ditch or utility company. A water supply ditch is synonymous with
a conveyance ditch.

Water System - The system of conduits, pumps, tanks, wells and structures used for the purpose
of conveying from its sources, treating and conveying to final points of use, all water services
requested of the County and on a schedule approved by the County. Specifically included as
integral parts of the system are conduits forming a part of the general network of conduits or
connected directly or indirectly to said network; all pumps, treatment facilities, tanks and
structures used in connection with the collection, treatment and disposition of water; and all
appurtenances to the above, either physically or functionally connected therewith.

Water Well - an encased excavation made by any drilling method for the development of ground
water from its source.

Well Yield - The maximum volume of water as expressed in gallons per minute or cubic feet per
second, that can be pumped from a well on a sustained basis without lowering the level of the
water below the intake of the pump.

Zoning Ordinance - Shall mean the Douglas County Development Code as adopted by the
Douglas County Board of Commissioners.
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Appendix G. Hillside Grading

1. Applicability
Grading activities in hillside areas with slopes of 15% or greater and having a minimum vertical rise of at

least 30 feet (see Figure G-1) must be conducted in accordance with regulations set forth in this section,
and as depicted in Appendix G Hillside Grading Graphics.

2. Exemptions

The standards contained in this section shall not apply to those specific developments or applications
involving one or more of the following circumstances. Non-applicability of the standards will not be
construed to prevent the county engineer, director, the planning commission or the board, upon proper
findings, from imposing conditions which may also be contained within this section on approval of any
tentative map, parcel map, special use permit, planned development, design review or special plan made
after the date of adoption of these standards or the approval of any re-application:

a. Any ministerial approval including, but not limited to, building permits and grading permits,
additions to existing residences and construction of accessory buildings on any tentatively
approved or recorded parcels of record created prior to the adoption of this section;

b. Any development application proposed within an existing structure which does not involve
expansion of the structure or additional grading of the site;

c. Any parcel involving a sanitary landfill operation, landfill related gas recovery and collection
systems and ancillary electrical power generating and transfer station facilities as well as
equipment storage, administrative facilitates and ancillary improvements related to the
landfill;

d. Fire breaks and fire roads required by governmental agencies;
e. Public recreation trails for pedestrian, equestrian and mountain biking uses;

f.  Any parcel located in a hillside area having only isolated land forms with slopes of 15 percent
or greater which have a horizontal run less than 100 feet and a vertical rise less than 30 feet
(see Figure G-2);

g. The construction of public improvements initiated by a public or quasi-public agency
including, but not limited to, drainage channels, retention basins, water tanks and pumping
stations, provided that such facilities are sited, landscaped and bermed so as to minimize
visual impacts;

h. Boundary line adjustments;

i. Divisions of land into large parcels.

3. Required Approvals for Projects.

No tentative subdivision map, tentative parcel map, special use permit, building permit, design review,
grading permit, construction permit or other discretionary approval shall be granted for a project unless
the person or entity authorized to grant approval affirmatively finds, in addition to the required findings
for the underlying discretionary approval, that the project complies with the provisions of this section.

Hillside Grading Part Il Page G-1


http://cocode.co.douglas.nv.us/t20AppendixC.htm#20690030K1a
http://cocode.co.douglas.nv.us/t20AppendixC.htm#20690030K2f

Douglas County
Design Criteria and Improvement Standards June 07, 2007

4. Processing Procedures and Submittal Requirements for Projects.

a.

For every non-exempt building or construction permit application which requires a grading
permit under the Uniform Building Code as adopted by Douglas County and for every non-
exempt tentative subdivision map, tentative parcel map, design review, special use permit or
other discretionary approval of a project which proposes to disturb areas as defined in Section
1 Applicability, the applicant must submit the items and information listed in paragraphs b
and c of this section to the community development department. This list is not exclusive and
additional information or studies may be required for review of the project pursuant to the
requirements of the underlying zoning district, process or procedure for review being applied
for, and laws pursuant to the Nevada Revised Statutes, the Uniform Building Code as adopted
by the County or these standards.

An applicant must submit the following to the community development department unless
specifically waived by the director:

i) Slope Analysis (see Figure G-3).

aa) The slope analysis must specifically identify and calculate the slope percentages for
each topographic feature. Horizontal runs used to calculate slopes must be limited to
each individual feature.

bb) Total land area within each category must be indicated on a table to be provided on
the map face.

ii) Grading plan.

aa) A grading plan, prepared by a Nevada licensed professional engineer, must include
the height and width of all manufactured slopes, proposed drainage patterns, methods
of storm water detention or retention, and identification of areas to remain in a
natural state must be clearly shown. Off-site contours for adjacent, unimproved areas
within 100 feet of the project’s boundaries must be provided. When adjacent property
is improved, pad elevations, access streets, street grades, wall sections, and any
approved or existing improvements immediately adjacent to the subject property,
must also be shown.

bb) One copy of the grading plan showing cut and fill areas, including preliminary
building pad locations, driveway location and access points.

iii) Cross sections, preliminary cut and fill.

aa) No less than two cross sections which completely traverse those portions of the
property proposed to be graded at appropriately spaced intervals in locations where
topographic variation is the greatest. The exhibits must be prepared by a registered
Nevada licensed professional engineer. The cross sections must clearly depict the
vertical variation between natural and finished grade.

iv) Erosion Control and re-vegetation plan.

aa) An erosion control and re-vegetation plans must be submitted and prepared by a
Nevada licensed landscape architect, registered forester or licensed civil engineer and
must include at least the following:

bb) A survey of existing trees, large shrubs and ground covers.

cc) A plan of the proposed re-vegetation of the site detailing existing vegetation to be
preserved, new vegetation to be planted and any modifications to existing vegetation.

dd) A plan for the preservation of existing vegetation during construction activity.
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ee) A maintenance program including initial and continuing maintenance for re-
vegetated areas as necessary.

v) Fire protection report. If a project is located in a high fire hazard area, a fire protection
report is to be prepared showing the location of fire lanes, fuel breaks, and proposed clear
areas. This report must be approved by the fire district in which the project is located.

For projects located in hillside areas with slopes of 25% or greater that are not exempt, the
following technical reports must be prepared in accordance with the design criteria and
improvement standards for the county and submitted by a Nevada licensed professional
engineer (licensed in the appropriate discipline), and filed with the community development
department unless specifically waived by the director:

i) Hydrology, drainage and flood report for all sites;

ii) Soils engineering report of the proposed sites attesting to the stability of all sites, and the
appropriateness of the construction method proposed and appropriate setbacks;

iii) Engineering geology report attesting to the stability of the sites and addressing the
potential of material either above the site or below the site causing a hazard to the site in
question or other properties in the vicinity;

iv) Engineering for all roads providing access to the proposed sites.

5. Grading Control.

a.

The department may issue a permit when the plans conform to the provisions of this section.
The department must consider the purpose, intent and the criteria established in this section,
together with applicable standards and must approve the design if all applicable provisions
are met.

The applicant or developer must be responsible for the maintenance of all slope planting and
irrigation systems until the properties are occupied or until a homeowner’s association
accepts the responsibility to maintain the landscaping in common areas, or other maintenance
district formation is established. These areas must be maintained in perpetuity by the
property owner, homeowners association or maintenance district.

Any person who grades in those areas subject to the provisions of these standards without
prior county approval of plans for such work, subject to this section, shall be in violation of
these standards. Abatement of the violation may include the property owner undertaking the
restoration (under county supervision and monitoring), or that failing, county-contracted
restoration of the disrupted area. The property owner may be charged the cost of the
restoration together with the direct costs of supervision and monitoring of the restoration. If
the property owner fails to reimburse the county the costs incurred, a lien against the property
for payment may be instituted and collected.

The provisions of this section are in addition to other county code titles and regulations
applicable to grading activities within the county including the Uniform Building Code as
adopted by the County.

The department may apply conditions when the proposed development does not comply with
applicable standards. Conditions may be attached to the approval of grading plans so as to
achieve the following objectives:

i) The health and safety of the public;

ii) The preservation of stream courses and encouraging re-vegetation with drought-tolerant
native species;
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iii) The avoidance of excessive building padding or terracing and cut and fill slopes to reduce
the scarring effects of grading (see Figure G-4);

iv) The use of contour grading techniques to ensure optimum treatment of natural hillside
and drainage features and soften the impact of grading on hillsides, including rolled,
sloping, or split pads, rounded cut and fill slopes (see Figure G-4);

v) Erosion prevention during construction and long term avoidance through proposed design
and maintenance measures.

vi) Compliance with the provisions of this section.

The plans and drawings may be disapproved but the county must specify the standards that
are not met.

6. Grading Standards.

No development in a hillside area shall be approved unless the development, or the development as
modified with conditions, complies with the following standards:

a.

For the construction of utilities, all areas of cut must be restored to natural grade and re-
vegetated to conform to the character of the surrounding natural terrain. In order to reduce
grading disturbance during utility installation, all utilities must be incorporated in common
trenches and access roads, where practical.

Mass grading of hilltops, ridges, and ravines is prohibited.

All manufactured or man-modified slopes must be stabilized, made to conform to the
surrounding natural terrain, and must be re-vegetated to conform to the natural character of
the surrounding area.

The maximum height for manufactured slopes is 30 feet (see Figure G-5).

Manufactured fill slopes adjacent to primary and secondary arterials must be no steeper than
4:1 within landscaped areas and public right-of-ways and must not exceed ten feet in height
unless the slope is lower in elevation than the roadway (see Figure G-6).

Grading on the perimeter of the site must not be designed with perimeter downslopes to
property lines unless a homeowners association, slope maintenance district, or similar entity
is established for maintenance of the downslopes. Exemptions to this requirement may be
made for downslopes to property lines with a ratio of 5:1 or less. For interior slopes between
lots, manufactured building pads must be designed with up-slopes to property lines.

Plot plans must indicate a minimum 20 foot setback from the rear dwelling wall to the toe or
top of a manufactured slope or retaining wall and a minimum 10-foot setback from the side
dwelling wall. The only exception to this standard would be in the case of a terraced rear yard
where multiple levels of functional yard space are provided (see Figure G-7).

All manufactured slopes must be rounded at the top and at the toe of slope. The radius of the
rounded slope shall be calculated by dividing the overall height of the slope by three (H/3)
(see Figure G-8).

Manufactured slopes in excess of 200 feet in length and greater than eight feet in height must
be designed with horizontal curvature that simulates the horizontal surface variations of
natural contours.

Cross lot drainage may be utilized to reduce grading if an overall design and method of
maintenance is established to the satisfaction of the director. Terrace drains must be subject to
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maintenance by private homeowners associations or individual property owners (see Figure
G-9).

Any continuous manufactured slope within a parcel map, serial parcel map or subdivision
with a slope ratio of 3:1 or steeper, a vertical height of 20 feet or greater, and which abuts five
or more lots (see Figure G-10), shall require the creation of a property owners association or
other maintenance entity with provision for the collection of fees or assessments designated
specifically to pay costs associated with the maintenance of these slopes, as well as to create
easements or homeowners association lots for maintenance of all slopes falling under this
category. The slope maintenance entity, rather than individual property owners, will be
responsible for maintenance of the slopes. The tentative parcel or subdivision map must be
designed to provide access to the slopes by easements which do not access the slopes through
individual lots. No fences shall be permitted between lots within the slope easement areas.
Slope easement areas may be included as lot area for purposes of calculating lot size.
Permanent structures must not be permitted within common slope easement areas.

7. Hillside Streets

Except as otherwise provided in paragraph f below, streets within any project proposed in a hillside area
shall be designed and constructed in accordance with the following standards:

a.
b.

Proposed streets in hillside area must fit the natural contours of the land.

If a location of a road between a valley and a ridge is unavoidable, directional pavements
should be split, with the principle of grading being half-cut and half-fill versus all fill (see
Figure G-11). Split streets may be provided by the subdivider according to the following
schedule:

i) For one lane in each direction, the split section width of the pavement shall be 14 feet;

ii) For two lanes in each direction, the split section width of pavement shall be 22 feet. The
median between split streets shall not exceed the slope of two foot horizontal for each
one foot vertical; and the median shall be planted by the subdivider and maintained by
the subdivider, general improvement district or property owners association, to the
satisfaction of the county engineer. Lots may be located between the split pavement
when approved by the county engineer.

iii) Grades of collector and minor streets may exceed 12 percent to a maximum of 15 percent
for a distance not greater than 300 feet in any 2,000 feet of street length;

iv) Site visibility must conform to AASHTO/ITE standards or other acceptable standard.
The following minimum dimensions are to be utilized in the design of hillside streets:

i) All streets shall have suitable pavement widths, sidewalks and drainage facilities per the
design criteria and improvements standards.

i) The width of the graded section shall extend three feet beyond the curb face or edge of
sidewalk on the fill side and two feet on the cut side of the street.

iii) Parking lanes, eight feet in width, may be required on at least one side of all public streets
except where existing topography renders development adjacent to the street impractical,
or where the street serves solely as an access road, or where an adequate number of off-
street parking spaces are provided on each lot adjacent to the street. Streets without
parking lanes shall be provided with emergency parking stalls adequate to contain at least
one vehicle per lot fronting the street.
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iv) The following travel lane widths are required in all hillside areas:
e Local streets: Minor streets must have a minimum travel lane of ten feet;
e Collector streets: Collector streets must have minimum travel lane of 12 feet.

d. Split level, one-way streets may be permissible in areas of steep terrain when accepted by the
county during project review.

e. Street lighting must be designed to minimize visual impacts and retain rural character while
conforming to acceptable safety standards.

f.  Modifications to these standards may be made by the planning commission and board if it can
be found that the modifications further the purpose and intent of these standards by reducing
grading and overall visual impacts while retaining acceptable traffic safety and street design
characteristics as determined by the county engineer.
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