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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 certain regulated private improvements (grading and drainage, private roads, floodplain 
development, etc.); see Chapter 20.830 and Chapter 20.840 of Title 20.   
 
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, site improvement permits, 
encroachment 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 County Engineer.  The 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 shall be submitted to the County for approval and must receive the 
required approval prior to the beginning of construction of such improvements.  Executed copies of all 
public easements shall be provided prior to the issuance of a permit. The executed easement will not be 
recorded until after construction in the event the easement alignment changes.  Copies of recorded 
private easements shall be provided to the County prior to Notice of Completion or Certificate of 
Occupancy.  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 
current adopted edition of the following publications: 
 

1. Douglas County Development Code 

2. International Building Code 

3. International Residential Code 
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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. Uniform Plumbing Code 

6. International Fire Code 

7. Uniform Mechanical Code 

8. National Electric Code 

9. Standard Details incorporated as Appendices A through E of this manual 

10. Americans with Disability Act Accessibility Guidelines, also refer to http://www.access-
board.gov/prowac/nprm.htm 

11. Definitions incorporated as Appendix F of this manual 

12. Manual of Uniform Traffic Control Devices  

13. Green Construction Code (on a voluntary basis) 

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. 

http://www.access-board.gov/prowac/nprm.htm
http://www.access-board.gov/prowac/nprm.htm
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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. 

3.  The County Engineer shall make the final determination as to the interpretation and 
application of the provisions of this manual. 

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 design standards manual and all 
subsequent updates thereto by resolution. 
 
Updates to the standard details portion of the manual shall be updated by the Engineering Department on 
an as needed but not to exceed annual basis. 
 
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. If a development is phased, updates to this manual shall apply to all phases for which final 
technical drainage studies (submitted via improvement plan review, a site improvement 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 the manual that 
was in effect the date the permit was issued, except if the permit has expired it shall be 
resubmitted for review and compliance to the updated manual.  

3. Projects for which an improvement plan review, a site improvement 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. 



 

 

 
 
 

        Division 2 

     Improvement Plans 
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DIVISION 2 

IMPROVEMENT PLANS 

2.1 General 
All plans submitted to the County shall be on standard 24 inch by 36 inch sheets or 22 inch by 34 inch 
sheets, and be stapled.  Proposed developments applying for a Site Improvement Permit (SIP or permit) 
may not obtain permits for grading, or any partial improvements until complete plans for the entire 
development or current phase of development 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. 

2.2 Requirements 
All plans shall conform to County Standards, and shall be complete, sealed, signed, and dated by a 
professional engineer 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. Douglas County requires all plans to place the “call 
before you dig” information stamp on all improvement plan sheets.  

2.2.1 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. County, 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 
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d. Street names 

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 

2.2.2 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 
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10. Electrical line locations 

11. Telephone and communication line locations 

12. Cable line locations 

13. Scale 

14. North arrow 

2.2.3 Right-of-Way and Easements 
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 with the applicable recorded 
document number. Also refer to Division 9 Easements for further information.   

2.2.4 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. 

2.2.5 Stationing and Orientation 
Douglas County requires a positioning system to determine the location of publically maintained facilities 
and utilities. Design sheets shall conform to the following: 
 

1. The origination point of all positioning systems shall be based on a known survey point or 
monument and identified on the plans; 

2. The positioning systems shall be designed to proceed from south to north, west to east, left to 
right; 

3. Plans shall be prepared so that north is to the top or right side of the sheets; 
4. Design sheets shall be stationed in 100 foot intervals minimum; and 
5. Where the proposed Public Works construction involves the installation or construction of 

more than one public utility and/or public street improvements, the horizontal control can be 
based on a monument line or centerline with appropriate stationing and offsets identified.  

 
All street center lines, beginning of curves, points of compound curves, end of curves and limits of work 
shall be stationed on the plans.  All existing and proposed utilities, right-of-way, curbs, edge of pavement, 
etc. shall be dimensioned from the centerline of roadway. 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).  
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A Class A monument in accordance with the Standard Details shall be constructed at all public street 
intersections, beginning and end of horizontal curves, points of curvature, and angle points on all public 
roads. 

2.2.6 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 North American Vertical Datum-1988 (NAVD88) 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. 

2.2.7 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. 

2.2.8 Cross Sections 
Cross sections shall be included in the plans for areas of significant cutting and/or filling when required 
by the Engineering Division. 

2.2.9 Grading 
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 the vicinity of a drainage channel, ditch, slough, river or a FEMA designated flood zone. 

2.2.9.1 Grading Plan Requirements 
Grading plans shall include the following as required: 
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1. Applicable General Notes. (See Table 2.1 below in this Division)  

2. Legend and symbols. 

3. Detail of typical lot drainage. 

4. Reference to the Geotechnical Engineering Report and/or Engineering Geologist Report. This 
report must be in conformance with the requirements of Division 8 Geotechnical Engineering 
Reports. 

5. 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; 

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, and for flow lines on valley gutters and spandrels.  Show 
finished grade elevations at corners of all structures, curb returns, every 100 feet 
of profile, beginning of horizontal curves, ending of horizontal curves, beginning 
of vertical curves, ending of vertical curves, high and low points on 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. The plans shall show the 
estimated quantities of cut and fill. A minimum setback of 2 feet shall be 
maintained from all cut or fill slopes to the property line; 

i. Fill compaction and testing requirements; 

j. Building or structure setbacks where known per approved site plan; 

k. Limits of over excavation shown on plans matching Geotech report; 

l. All drainage structures and reference to street or storm drain plans for 
construction details; 

m. Location and complete details of detention basins; 

n. Top and toe of all cut and fill slopes and setback from property boundary; 

o. Location and complete details of subdrainage systems according to approved 
geotechnical report; 
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p. Locations and reference to detail sheets for structural details of all walls, both 
retaining walls and free standing walls. Include the top of footing and top of wall 
elevations on the grading plans; and 

q. North arrow and scale, 1” = 40’ minimum (include bar scale). 

2.2.10 Grading Design Criteria 
Grading shall conform to the International Building Code and the following requirements: 
 

1. Minimum gradients:   

 Dirt, grass, etc.      2.0% 

 Asphalt concrete    1.0% 

 Hillside single family residential subdivision rear yard 2.0% 

 Rough graded hillside lots    2.0% 

 Terrace drains    4.0% 

 Interceptor drains    2.0% 

 Earth at rough grade stage    0.5% 

 Earth fine grade    1.0% 

 Portland cement concrete pavement (sheet flow)  1.0% 

 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. Slopes: 

a. Slopes shall be designed with full consideration of landscaping requirements.  In 
right-of-way cut and fill slopes shall be no steeper than 2 horizontal to 1 vertical. 
On private property cut and fill slopes shall follow Geotechnical Report’s 
recommendation.        

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. 
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d. Recommendations in the geotechnical report shall be incorporated into the design 
of slopes. 

7. A surface area disturbance permit and generalstorm water discharge permit shall be 
obtained by the contractor in accordance with the requirements of the Nevada Division of 
Environmental Protection. 

2.2.11 Erosion Control Design Criteria 

2.2.11.1 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.” 

2.2.11.2 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 2inch to 4 inch 
gravel no smaller than 15 feet wide, 30 feet long and 12 inch deep.  The construction 
entrance shall be removed prior to placing base for paving. 
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2.2.11.3 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 12 
inches and 75 percent of the rock shall be 8 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. 
 
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. 

2.2.12 Site Drainage 
Drawings which show site drainage shall be included in the improvement plans.  Refer to Division 6, 
Storm Drainage, for drainage plan requirements. 

2.2.13 Plan and Profile Sheets 
Plan sheets shall have a minimum scale of 1” = 40’ horizontal and 1” = 2’ vertical or as approved by the 
engineering division.  A scale bar shall be included on each sheet.  Plan and profile sheets shall show all 
utilities and improvements within the project area. 

2.2.13.1 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.  
Refer to Division 10 for Street Lighting and show locations of street lights as required. 
Indicate bench mark stationing and elevation.  Show existing facilities.  Show grade 
break stationing and elevations, lot numbers, easements, and assessor’s parcel number.  
Show stationing, elevations and calculated slope of curb returns at tangent points and at 
10 foot increments around the curb return. Refer to Division 3 Streets and Traffic for 
additional infrastructure requirements. 

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. 
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2.2.13.2 Water Systems 
Refer to Division 4 Water Systems for water system infrastructure requirements. 
 

2.2.13.2.1 Water System Improvement Plans 
After the hydraulic system model and Preliminary Engineering Report is approved, 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 of Division 4. 
 
Improvement plans shall provide complete design for the water system.  Technical specifications for all 
water system improvements shall be submitted with the improvement plans.  Technical specifications are 
required for all equipment and materials not specifically identified in Standard Specifications for Public 
Works Construction. Technical specifications shall define applicable materials, material classifications, 
reference standards, head/pressure requirements, efficiency(s), warranty(s), spare parts, installation 
methods/requirements, operational schemes, and other relevant information.  

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

1. A plan and profile shall be provided for main extensions which clearly show all existing 
conditions and work to be performed.  Water, sewer, storm drain and paving design may 
be combined on one set of plans. 

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

3. 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. 

4. 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. 

5. Water service lateral and water service line sizes, curb and corporation stop sizes for the 
subdivision parcel map, and any development shall be shown with a call out 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. 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. 

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 all details in conformance with the Standard Details and as necessary 
for construction, including replacement of existing improvements. 

11. 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. 

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

2.2.13.3 Sanitary Sewers 
Refer to Division 5 Sewer Systems, for sanitary sewer infrastructure requirements. 

2.2.13.3.1 Sanitary Sewer Systems and Facilities Improvement Plans 
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. 

2.2.13.3.2 Improvement Plan Requirements 
Improvement plans for sewer main extensions and sewer laterals shall conform to the following 

requirements: 
 
1.  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. 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. 

3. 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. 

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

5. 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. 

6. Plans shall indicate dimensions from street centerline or control line to all existing and 
proposed mains.  Plans shall indicate invert elevation, size and location, by dimension 
from street centerline or control line, of the proposed sewer main and service lateral(s). 
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). 

7. Plans shall include all details in conformance with the Standard Details. 
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8. 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. 

9. 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. 

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

2.2.13.4 Storm Drains 
Refer to Division 6 Storm Drainage for storm drain infrastructure requirements. 

2.2.13.4.1 Improvement Plan Requirements 
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. Provide profiles for public mains over 15 inch in size and laterals. 

3. Culverts, end sections, and inlet/outlet protection with dimensions, type, elevations, and 
horizontal control indicated. 

4. Channels, ditches, and swales (including side/rear yard swales) with lengths, widths, 
cross-sections, grades and erosion control (i.e. rip-rap, concrete, and grout) indicated. 

5. Checks, channel drops, erosion control facilities and measures. 

6. Detention pond grading, low flow channels, outlets, landscaping, fencing (as required), 
and maintenance access. 

7. Other drainage related structures and facilities (including underdrains and sump pump 
lines). 

8. Maintenance access locations and dimensions. 

9. Permanent erosion and sedimentation control facilities (refer to Douglas County Hillside 
Development Ordinance). 

10. Drainage easements and right-of-way with dimensions showing the distance to 
improvements. 

11. Details for drainage structures, facilities, and improvements, including detention basin 
outlet control structures. 

12. Temporary Construction Erosion and sedimentation control plan 

13. 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.”  
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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. 
 

2.2.13.5  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. 

2.2.13.6  Existing Utilities 
Improvement plans shall show all existing utilities. In order to determine location and depth of existing 
utilities where proposed utilities will cross, existing utilities shall be potholed or the elevation shall be 
calculated based on manhole invert elevation.   Pothole information shall be shown on the improvement 
plans. Gravity lines shall have manhole and catch basin inverts surveyed. Existing utilities shall be shown 
for a minimum distance of 100 feet from the boundary or limits of the development to the next gravity 
sewer and/or storm drain manhole. 

2.2.13.7  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 PVC 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. 
 
The civil engineer is required to design and detail the landscape irrigation laterals from the water main to 
the water meter.  The landscape architect may show improvements past the water meter. 

2.2.13.8  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 applicable 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. 
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2.2.13.9 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 at a minimum 
the following items: 
 
1.  Station of all survey monuments 
2.  Elevations for TC and/or EP elevations at a minimum of every 300 feet and at all grade breaks;   
3.  As-built information of all Line and Curve Tables within the plans; 
4.  Ensure plans reflect all change orders and field directive conditions; 
5.  Flow line of drainage improvements, as applicable; 
6. Rim and invert (both inlet and outlet) elevations on all storm drain manholes and pipe 

outlets/inlets; 
7. Rim and invert (both inlet and outlet) elevations on all sewer manholes and pipe outlets/inlets; 
8.  Completed survey of detention/retention ponds constructed with volume proposed and actual 

volume constructed; 
9.  Elevations on spillways, weirs, and dams; 
10.  If the field elevation/invert matches the design elevation an “AB” for As-Built shall be marked 

next to the design elevation; 
 
Record drawings shall be sealed by a Nevada Registered Land Surveyor.  One full size set of plans shall 
be provided as record drawings.  A digital copy of the record copies shall be provided with the PDF and 
DWG (or shape) files.  The DWG files shall contain the line work for all constructed public utilities and 
road construction. These record drawings shall be rectified (geo-registered, tied to a grid based coordinate 
system) drawings with cross referenced drawings attached to the AutoCAD file.  The consultant shall 
provide to the county the scale factor used to convert ground coordinates to grid coordinates. 
 
2.2.14  Traffic Control Plans 
Traffic Control plans shall be submitted to the County Inspector seven days prior to the start of 
construction for any work within the public right-of-way. The Traffic Control Plans shall be prepared by 
an American Traffic Safety Services Association (ATSSA) certified Traffic Control Supervisor. These 
plans may be submitted at the time of Site Improvement Permit submittal or Road Closure Permit 
submittal. 

2.3 Permit Requirements 
Refer to the Douglas County Development Code for permit requirements. 

2.4 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 and all other appropriate entities. Plans so changed shall be resubmitted to the 
County and all other appropriate entities 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 and all other appropriate entities in writing, and the changes noted on the record 
drawings. 
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2.5 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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Table 2.1.  General Notes. 
 

All applicable General Notes shall be included on any plan set submitted to the County. 
 
Douglas County General Notes: 
 
The following “General Notes” shall be included on all private land development projects that involve 
public improvements such as public streets, or Douglas County utilities and facilities. 
 

1. All work and materials shall conform to the current Standard Specifications for Public Works 
Construction (“Orange Book”). All work and materials not in conformance with these amended 
specifications and details are subject to removal and replacement at the contractor’s expense. 

 
2. One week prior to the commencement of any work, construction or installations associated with 

this permit, the Permittee shall notify the Douglas County Inspector at (775)782-6237of intent to 
begin and request/schedule preconstruction meeting at the project site with Douglas County 
Construction Inspector. Failure to provide proper inspection notification as prescribed above shall 
result in this permit becoming invalid and work being stopped. 
 

3. Contractor’s shall comply with the requirements to obtain the necessary Site Improvement 
Permits and shall comply with the Site Improvement Permit conditions as found on the back of 
the permit form. 
 

4. The approved plan, permit and inspection record must be on the job site at all times. 
 

5. Douglas County Parks and Recreation, Communications, and Sheriff’s Office is not represented 
by USA Digs. When the contractor excavates near or adjacent to any of these facilities/properties, 
the contractor shall contact the Administrator of applicable department at phone number shown 
on County website to request assistance in locating all their underground facilities. This 
requirement may also apply to any other County facility/property. 
 

6. The contractor shall obtain a Stormwater General or a Surface Area Disturbance Permit from the 
Nevada Department of Environmental Protection as required, and shall comply with its 
requirements for dust control on all applicable projects. 
 

7. The engineer hereby certifies as evidenced by a professional seal & signature, that all affected 
utility companies both public and private have been contacted. All existing and/or proposed 
utility lines and other related information have been transferred onto these plans. To the best of 
engineer’s knowledge and based on information from the utility company. The engineer also 
hereby certifies that all existing and/or proposed public right-of-way and easements have been 
correctly plotted and shown.  

 
8. The engineer, or land surveyor of record shall certify upon completion of construction that all 

public improvements (water and sewer utilities, storm drainage, concrete, paving, street lights, 
etc.) have been installed at the locations and elevations shown on the approved plans. Any 
changes shall be reflected on “As-Built”/Record Drawings provided by the engineer to the 
County’s Engineering Division. 
 

9. The registered engineer or land surveyor shall certify that the minimum horizontal and vertical 
separations between utilities within public right-of-way and easements have been maintained as 
required by law or policy. 
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10. The developer shall provide all construction staking for the project. 

 
11. The developer or the engineer is responsible for arranging the relocation or removal of all utilities 

or facilities that are in conflict with the proposed public improvements. The contractor is 
responsible for coordinating the relocation of all utilities, power poles, irrigation dry-ups, resets 
removals by others, etc. 
 

12.  The contractors shall locate all utilities prior to excavation and avoid damage to same. Call 811 
for USA Digs two working days prior to digging. 
 

13. Contractors shall comply with the provisions for traffic control and barricading per the approved 
traffic control plans. 
 

14. If a fire hydrant is needed to obtain construction water, the contractor shall obtain a fire hydrant 
meter from Douglas County Public Works or Applicable Water Purveyor and pay all applicable 
fees and charges. 
 

15. If during the construction of a public facility, the contractor fails to or is unable to comply with a 
request to the Engineering Inspector, and it is necessary for County forces to do work that is 
normally the contractor’s responsibility, the County shall be justified in billing the contractor. 
Each incident requiring work by County forces shall be covered by a separate billing at the 
current applicable rates. 
 

16. The contractor is advised that damage to public services or systems as a result of this project shall 
be repaired by the contractor and inspected by the Engineering Inspector. Unless otherwise 
approved by the County, all repairs shall be done within 24 hours. The contractor is advised that 
any costs related to repair or replacement of damaged public services and systems as a result of 
contractor’s activities shall be borne by the contractor. 
 

Douglas County Public Street/Right-of-way Improvement Notes: 
 
The following note(s) are required whenever the private land development project constructs, installs or 
modifies public street improvements. These notes are in addition to the general requirement notes. 
 

1. The developer and the contractor are required to coordinate the placement or installation of 
driveways in order to avoid conflict with utility services. 
 

2. All frames, covers, valve boxes, manholes, etc., shall be installed to finish grade or shall be 
adjusted to finish grade after placing of asphaltic surface course by the contractor per applicable 
Douglas County Standard Details 
 

3. The contractor shall adjust all frames, covers, valve boxes, manholes, etc. that are located within 
the parkway area after final grading and installation of landscaping. 
 

4. The street paving permittee/contractor is hereby notified that in the event that acceptance of the 
public street paving is delayed; one year or more after the pavement is installed, the 
permittee/contractor shall apply a seal coat to the pavement. Type of material and rate of 
application will be directed by the Douglas County Engineering Department. 
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5. A standard residential driveway approach shall be constructed to a maximum width of 24 feet 
unless special approval has been obtained. 
 

 
Douglas County Water Utility Notes: 
 
The following general note(s) are required whenever a private land development project constructs, 
installs or modifies the public water system. These notes are in addition to the General Requirement 
notes. 
 

1. All public water main materials shall be per Section 203.06 (DIP) or 203.15 (PVC) of the 
Standard Specifications for Public Works Construction. 
 

2. All new waterlines that require service disruption in order to connect to the County system shall 
require a daytime tie-in. The contractor shall complete all work necessary to restore utility service 
and fully open the tie-in area to vehicular traffic within the time frame allowed by the County 
Engineering Inspector. 
 

3. The contractor shall install a temporary plug or valve on a section of new water line to test lines 
before connecting to the existing public water system where there is no water valve on the 
existing line. 
 

4. Water line test shall be conducted so that existing water lines will not be included in the test of 
the new line. 
 

5. The required backflow prevention assembly shall be a manufacturer and model designated in the 
current “List of Approved Backflow Prevention Assemblies” as published by the Foundation for 
Cross-Connection Control and Hydraulic Research, University of Southern California. 
 

6. The backflow prevention assembly shall be tested and approved by a certified technician prior to 
the request for final inspection. 
 

7. Water main shutdowns/interruption of service: Water utility approval is required forty-eight (48) 
hours prior to notification of customers. Commercial and residential customers shall both receive 
forty-eight (48) hours written notice of a shutdown, and special arrangements may have to be 
made to accommodate customer’s operational needs. The water utility is responsible for the 
notification when work is performed by the water utility. The contractor is responsible in all other 
cases. A list shall be kept by the responsible party listing the date, time, and address of all persons 
notified. The person notified shall be included on the list for all commercial customers. The 
contractor will be subject to damage claims should they fail to notify customers or maintain 
documentation of notification of customers. The contractor shall not operate any existing water 
valves without authorization of the water utility. 
 

8. All water services 2” or less shall be CTS, PE Pipe (AWWA Standard C901); Services 3” or 
greater shall be Class 150 C900 PVC or as specified on the plans. 
 

9. Line separation must meet the provisions of NAC 445A.6715 through 445A.6718 in its entirety, 
NDEP’s Vertical Crossing Summary, and be approved by State and Water Utility. 
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10. All hot taps are to be performed by a licensed contractor approved by the water utility. The 
contractor shall contact the water utility at least forty-eight (48) hours prior to scheduling hot tap 
date and time. 
 

11. Water valve markers shall be blue carsonite utility marker (CRM-3066), 5’-2” with water utility’s 
decal or approved equal. Place marker no more than five (5) feet from the valve or as directed by 
the water utility. 
 

12. All water main and water service inspections must be completed prior to any certificate of 
occupancy or notice of completion by the water utility accepting improvements.  
 

Douglas County Public Wastewater Utility Notes: 
 
The following general notes are required whenever a private land development constructs, installs or 
modifies the public wastewater (sewer) system. These notes are in addition to the General Requirements 
notes. 
 

1. Contractors shall verify all invert elevations before proceeding with the balance of the utility 
trenching. 
 

2. Steps shall not be installed within the manhole.. 
 

3. All sewer mains and laterals in the right-of-way/easement shall be PVC SDR 35 unless otherwise 
noted. 
 

4. Flexible transition couplings may be use when connecting sewer mains to existing sewer mains, 
model per sewer utility approval. 
 

5. Sewer manhole markers shall be installed when manholes are located outside of the paved 
surface. Sewer manhole markers shall be green carsonite utility markers, 5’-2” with manhole 
decal (668-MH) or approved equal. Place markers within easement in close proximity to manhole 
or as directed by the sewer utility. 
 

6. 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, 
flushed, and accepted by the sewer utility. 
 

7. Sewer lines shall be tested per section 336.06 of the Standard Specifications for Public Works 
Construction. An air pressure test and alignment test per the Douglas County Design Criteria and 
Standards, and a deflection test per Section 336.06 of the Standard Specifications for Public 
Works Construction shall be performed on all sewer lines. 
 

8. All sewer mains shall have a color television inspection prior to acceptance by the sewer utility 
and prior to paving.  

 
Douglas County Storm Drain Notes: 
 
These notes are in addition to the General Requirement notes. 
 

1. Manhole Materials and Construction shall conform to the requirements of Section 204 “Manholes 
and Catch Basins” of the Standard Specifications for Public Works Construction. 
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2. Portland cement concrete (P.C.C.) shall have the following characteristics: 4000 PSI minimum 

compressive strength @ 28 days, (curb and gutter transition only, all unexposed concrete may be 
3000 PSI), min. 6 sacks of cement per cubic yard with a max. water/cement ratio of 0.45, air 
entrainment 6% ±1.5%, slump at 1 to 4 inches. All materials shall conform to Standard 
Specifications for Public Works Construction Section 202. 
 

3. Reinforcing steel shall be grade 40 and 1.5 inches minimum clear cover. 
 

4. All storm drain pipe and structures shall be cleaned of sediment and debris prior to issuance of a 
Notice of Completion or Certificate of Occupancy. 
 

5. Frames and grates shall be matched to achieve a close tolerance fit, with minimal gaps, as 
approved by the storm drain utility. 
 

6. Precast manholes sections, other than grade rings, shall be joined with flexible plastic gasket 
material such as Ram-nek or approved equal per manufacturer’s recommendations. 
 

7. Manholes located outside paved areas shall require all weather access roadway consisting of 6 
inches Type 2, Class B Aggregate Base (conforming to the Standard Specifications for Public 
Works Construction Section 200.01.02) and storm drain manhole markers be installed. Storm 
Drain Manhole markers shall be green carsonite utility marker (CUM 375), 5’-2” with decal 
reading “Storm Drain Manhole”. Place markers on easement line nearest to manhole or as 
directed by the storm drain utility. 
 

8. Grates shall be placed outside of the pedestrian traveled way. Grate openings shall not exceed 0.5 
inches in width or 4 inches in length. Grates shall be traffic rated and ADA compliant. 

 
Douglas County Grading General Notes: 
 
These notes are in addition to the General Requirement notes. 
 
1. 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. 

 
2. No work shall be started without first notifying the County Engineering Inspector at (775) 782-

6237 at least 2 working days before work is commenced. 
 
3. Slopes shall be no steeper than 2 horizontal to 1 vertical, or as determined by the Geotechnical 

Engineer and approved by the County. 
 

4. All grading shall be in conformance with the approved Geotechnical report prepared by 
__________dated ______________. 

 
5. Fills shall be placed in accordance with the requirements of the “Standard Specifications for 

Public Works Construction.”  
 
6. The Engineer of Record shall provide the county and all other appropriate entities with copies of 

all test results on a weekly basis and a bound report of the test results and inspection reports, 
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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 I 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. 

 
7. 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. 
 
8. Protective measures and temporary drainage provisions shall be used to protect adjoining 

properties during construction of improvements. 
 
9. 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.  

 
10. 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. 

 
11. 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. 
 
12. 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. 
 
13. The Developer’s Engineer or Surveyor shall set grade stakes for all drainage devices and the 

contractor shall obtain inspection before placing concrete. 
 
14. Finished Grading will be completed and approved, and Slope Planting and Irrigation Systems 

installed before issuance of a certificate of occupancy. 
 
15. No rock or similar material greater than4” 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. 

 
15. The Geotechnical Engineer shall verify all grading including compaction requirements and the 

stability of slopes created, existing or remaining. 
 
16. In the event of changes arising during construction, the developer’s engineer 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. 

 
17. Erosion Control: 

 
a. In case of emergency call (insert name and telephone number of owner’s responsible and 

authorized person). 
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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. 

 
g. Contractor shall place hydroseeding with temporary irrigation on all cut and fill slopes 

and all other disturbed areas unless otherwise directed by Douglas County. 
 
 
 



 

 

 
 

        Division 3 

   Streets and Traffic 
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DIVISION 3 
STREETS AND TRAFFIC 

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

3.2 Standards  
Design and construction of streets and related improvements, including traffic control plans, shall 
conform to the current 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. 

8. “Roundabouts: An Informational Guide” by the National Cooperative Highway Research 
Program in cooperation with U.S. Department of Transportation and Federal Highway 
Authority. 

9. Americans with Disability Act Accessibility Guidelines, also refer to http://www.access-   
board.gov/prowag/nprm.htm 

10. “Standard Highway Signs Manual” by the Federal Highway Administration. 

11. “Roadside Design Guide,” by AASHTO 

3.3 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.  
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. 
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3.4 Access (Revised 10/18/2018 2018R-056) 
All developments must be connected to the County’s improved thoroughfare and road system by one or 
more access roads of such dimensions and location approved to the standards specified in this manual. All 
driveways and unpaved road sections connecting to a paved county roadway shall be constructed with a 
concrete or asphalt concrete driveway a minimum of 10 feet from edge of paved roadway. 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. Access onto all local streets shall comply with the 
provisions of 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. Refer to 
other Divisions of this manual or County Code for other access requirements for specific facilities, for 
example Division 4.8.6 for access around a water tank. 
 
Road spacing for intersections with arterial and collector roadways shall be as shown in Table 3.0: 
 

Table 3.0 Road Spacing for Intersections with Arterial or Collector Roadways  
 

Roadway 
Classification 

Posted Speed 
(MPH) 

Public Road 
Spacing 

Major Arterial 

45 or Below .25 mile 

50 - 55 .50 mile 

Above 55 1 mile 

Minor Arterial 
45 or Below .25 mile 

Above 45 .50 mile 

Collector Road 
35 or Below 660 feet 

Above 35 .25 mile 

 

3.5 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 3.1.  Required right-of-way width is typically greater than shown in Table 3.1 to comply 
with the Douglas County Comprehensive Trail Plan.  
 
 

Table 3.1.  Minimum Right-of-Way Widths. 
 

 
Functional Classification 

Minimum Right-of-Way Width 
 (feet) 

Principal Arterial 802 

Minor Arterial 80 

Rural Major Collector 80 

Rural/Urban Minor Collector 80  

Rural/Urban Local Roadway 
60  
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Notes 
1. In fill developments where adjoining right-of-way is established may conform to the established right-of-way upon 

approval of the 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. 

3. On-street  parking is not allowed on Collector/Arterial roads.  Special circumstances may allow on street parking to be 
approved by the County Engineer. This shall include additional right-of-way and traffic safety measures. 

 
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  3.10.13 Emergency Access Roads. A fire access or emergency 
access easement is not a secondary means of access and cannot be used to waive or modify the 
requirements of this section. 
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. 
 
All cul-de-sac streets must have the right-of-way necessary for the operation of the roadway including, 
but not limited to, roadside drainage, sidewalks and public utilities. The rights-of-way and physical 
improvements for cul-de-sac street must include a reverse transition curve to the point of tangency. 

3.6 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 
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. 

3.7 Half Streets  
Half streets are not permitted on local roads. Along property boundaries half streets may be constructed 
for collector and arterial roadways which are designated on the Transportation Master Plan.  Half street 
approval shall be considered on a case by case basis as approved by the County Engineer.  Half streets 
shall provide a minimum of 22-feet of paved vehicular access plus a bike lane if necessary. 

3.8 Pavement Sections  
All road 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 8 
- Geotechnical Engineering Reports for requirements for the geotechnical report.  As a minimum, 
pavement sections shall conform to the requirements of this manual. 

3.9 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.   
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3.9.1 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. 

3.9.2 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. Design of street intersections shall meet American for Disabilities Act (ADA) Guidelines and 
Public Right-of-Way Accessibility Guidelines (PROWAG).  

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

4. 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. 

5. 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.    The 
intersection sight distance is defined in the AASHTO “A policy on Geometric Design of 
Highways and Streets.”Additional dedication of right-of-way or easements may be required 
over the clear sight triangle.. Also refer to Planning Design Criteria Divisions 2.1.10 and 
5.1.7. 

 
Objects narrower than 4 inches in diameter, such as sign posts, are exempt from the clear sight area 
requirements, but no visual encroachment higher than 3 feet or lower than 8 feet will be allowed in the 
clear sight triangle.  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 



Douglas County  
Design Criteria and Improvement Standards  June 15, 2017  

 

Streets and Traffic  Part II Page 3-5 

other intersection locations where greater sight distance can be obtained. 

3.9.3 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% in non-crosswalk areas.  The crown shall be at the centerline of the traveled way.  
Inverted crowns are not permitted on public roadways. 

3.9.4 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. 

3.9.5 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.   
 
3.9.6 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.  

3.9.7 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 NDOT Access Management 
System and Standards. 
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 8. The roadway governing authority agrees to maintain the median opening.  

3.9.8 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. 

3.9.9  Private Streets 
Construction of new private streets shall meet County minimum structural section standards for local 
streets.  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.” 

3.9.10  Asphalt Concrete Structural Sections 
Design of the structural section for asphalt concrete pavement shall conform to the current edition of the 
AASHTO “Guide for Design of Pavement Structures.”  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, Mr, for use in the design charts.  The design roadbed soil resilient 
modulus, Mr, shall be determined from the resilient modulus test or correlated with test 
results from the Resistance (R) Value test.  Correlations between resilient modulus, Mr, 
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: 

 

Design Traffic Level 
Cumulative ESAL’s Over the 

Design Period 

Minimum No. of 
R-Value Tests per 

Soil Type 

Maximum Spacing 
for R-Value Tests 
along Roadway 
Alignment (feet) 

< 10,000 1 1,000 

10,000 to 1,000,000 3 7501 

> 1,000,000 3 5001 

 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. 
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The design roadbed soil resilient modulus, Mr, 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: 

 
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,” current 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 

2. 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 3.3 or the current 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 3.2 and 3.4 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 minimum 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 minimum design ESAl of 50,000 shall be used.  Generic traffic 
estimates or guidelines for estimating ESAL’s based on roadway classification shall not 
be used. 
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 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 3.2.    Example Table for Calculating Design ESAL by Vehicle Class (7). 
 

      Analysis Period = ________Years 
Location______________   Average Annual Daily Traffic (AADT) Base Year = ______ (use current traffic counts) 
 

 
 

Vehicle Types 

 
Percent of 

Total 
(A) 

 
Current 
Traffic 

(B) 

 
Growth 
Factors 

(C) 

 
Design 
Traffic 

(D) 

Percent 
Trucks in 

Design Lane 
(E) 

 
Directional 
Distribution 

(F) 

 
ESAL 
Factor 

(G) 

 
Design  
ESAL 

(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         

 
All Vehicles 

      Design 
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 3.3. 

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 3.4.  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 3.3. 

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 3.3.  Vehicle Distribution and Average ESAL’s (Flexible Pavements). 
 

Percent of Travel 
 

   Single-Unit Trucks Single-Trailer Units Multi-Trailer Trucks 
Functional 
Classification 

Passenger 
Cars 

 
Buses 

 
2 Axle, 6 Tire 

3 Axle or 
More 

 
4 Axle or Less 

 
5 Axle 

6 Axle or 
More 

 
5 Axle or Less 

6 Axle or 
More 

7 Axle or 
More 

Rural1
 

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 
Group 

0.0004 0.665 0.177 0.624 0.692 1.225 1.188 1.369 1.013 1.617 

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 
Group 

0.0004 0.593 0.299 0.601 0.480 1.180 0.892 2.943 0.000 2.226 

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 
Group 

0.0004 0.564 0.308 0.772 0.581 1.385 1.069 1.944 0.957 1.427 

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 
Group 

ESAL by Vehicle Group not available for minor collector road classification.  Use 1.00 ESAL/Truck for minor collector roads. 

Local 93.53% 0.77% 3.45% 0.16% 0.11% 1.42% 0.00% 0.08% 0.03% 0.45% 
ESAL by Vehicle 
Group 

ESAL by Vehicle Group not available for local road classification.  Use 1.00 ESAL/Truck for rural local roads. 

Urban21 
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 
Group 

0.0004 1.212 0.293 0.939 1.325 1.249 1.295 2.678 0.941 1.873 
 

Minor Arterial and 
Major Collector 

95.73% 0.40% 1.72% 0.47% 0.41% 0.79% 0.04% 0.12% 0.06% 0.26% 

ESAL by Vehicle 
Group 

0.0004 0.767 0.222 0.851 0.639 1.210 1.236 2.016 0.678 1.850 
 

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 
Group 

ESAL by Vehicle Group not available for minor collector road classification.  Use 0.66 ESAL/Truck for minor collector roads. 

Local 95.49% 0.38% 2.93% 0.55% 0.04% 0.46% 0.03% 0.01% 0.01% 0.10% 
ESAL by Vehicle 
Group 

ESAL by Vehicle Group not available for local road classification.  Use 0.66 ESAL/Truck for urban local roads. 

Notes: 
1. NDOT Vehicle Distribution and Average ESAL’s by Roadway Classification, 05/02/2006.  Current versions of this data shall be used when available. 
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Table 3.4.   Traffic Growth Factors (7). 
 

 
Analysis 
Period 
Years (n) 

Annual Growth Rate, Percent (g)  
           

No 
Growth 

2 4 5 6 7 8 10 

         
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
25 
30 
35 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
25.0 
30.0 
35.0 

 
 

     1.0 
2.02 
3.06 
4.12 
5.20 
6.31 
7.43 
8.58 
9.75 

10.95 
12.17 
13.41 
14.68 
15.97 
17.29 
18.64 
20.01 
21.41 
22.84 
24.30 
32.03 
40.57 
49.99 

     1.0 
2.04 
3.12 
4.25 
5.42 
6.63 
7.90 
9.21 

10.58 
12.01 
13.49 
15.03 
16.63 
18.29 
20.02 
21.82 
23.70 
25.65 
27.67 
29.78 
41.65 
56.08 
73.65 

     1.0 
2.05 
3.15 
4.31 
5.53 
6.80 
8.14 
9.55 

11.03 
12.58 
14.21 
15.92 
17.71 
19.16 
21.58 
23.66 
25.84 
28.13 
30.54 
33.06 
47.73 
66.44 
90.32 

 

     1.0 
2.06 
3.18 
4.37 
5.64 
6.98 
8.39 
9.90 

11.49 
13.18 
14.97 
16.87 
18.88 
21.01 
23.28 
25.67 
28.21 
30.91 
33.76 
36.79 
54.86 
79.06 

111.43 

     1.0 
2.07 
3.21 
4.44 
5.75 
7.15 
8.65 

10.26 
11.98 
13.82 
15.78 
17.89 
20.14 
22.55 
25.13 
27.89 
30.84 
34.00 
37.38 
41.00 
63.25 
94.46 

138.24 

     1.0 
2.08 
3.25 
4.51 
5.87 
7.34 
8.92 

10.64 
12.49 
14.49 
16.65 
18.98 
21.50 
24.21 
27.15 
30.32 
33.75 
37.45 
41.45 
45.76 
73.11 

113.28 
172.32 

     1.0 
2.10 
3.31 
4.64 
6.11 
7.72 
9.49 

11.44 
13.58 
15.94 
18.53 
21.38 
24.52 
27.97 
31.77 
35.95 
40.55 
45.60 
51.16 
57.28 
98.35 

164.49 
271.02 

 
Notes: 
    (1 + g)n - 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,” current 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 3.5.  A layered analysis 
shall be used to determine thicknesses of layers, including the asphalt concrete layer.  The 
following design inputs shall be used: 

 
a. Design Life = 20 years 

b. Reliability  = 85% (ZR = -1.037) collector and arterial roads 

= 70% (ZR = -0.524) local roads 

c. So  = 0.45 (overall standard error) 

d. ΔPSI  = 2.0 (allowable serviceability loss) 

e. mi  = 0.80 or less (drainage coefficient for base and subbase) 

f. ai  = 0.35 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 3.5 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 3.5.  Type of Asphalt Concrete Pavement Required. 

 
 
 

Functional Classification 

 
Type of Asphalt  

Concrete Pavement 

Minimum AC 
Thickness 
(inches) 

Minimum Base 
Thickness 
(inches) 

Principal Arterial N.A.1 N.A.1 N.A.1 

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 over Type 2 2 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. If local road section design is 4 inches, than top pavement lift shall by 2 inches of Type 3 mix over 2 inches Type 2 
mix. 
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3.9.11. Knuckles/Hammerheads 

Knuckles and hammerheads shall conform to Douglas County Development Code and Fire Code 
Requirements. Shared driveways may be terminated in a knuckle/hammerhead.  
Minimum grades around 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.    
One sidewalk ramp shall be installed across from another at or near the ends of the outside returns on one 
side of the knuckle. 

3.9.12 Cul-De-Sacs and Dead End Streets 
All cul-de-sacs and dead end streets shall comply with the current adopted International Fire Code and 
this design manual. The minimum lot frontage on cul-de-sac streets shall be 36 feet, and meet ADA 
requirements. "Dead End" signs shall be posted on cul-de-sacs with length greater than 100 feet. The 
developer shall be responsible for posting a sign at the terminus of temporarily dead-ended right-of-way 
indicating that the right-of-way is intended to be extended in the future. Dead end streets exceeding 150 
feet in length when measured from the roadway right-of-way to the end of the street, or which is more 
than one lot depth, shall be provided with a cul-de-sac. Minimum grades around cul-de-sac type 
intersection shall be 0.5%. The normal street crown with such a development may be increased to a 
maximum of 4% from the centerline to the lip of gutter. 
 
A temporary cul-de-sac may be provided with a phased development where continuation of the roadway 
is anticipated. All residential cul-de-sacs and temporary cul-de-sacs shall have a 50 foot radius bulb when 
measured from the radius point to face of curb or edge of pavement. All cul-de-sacs and temporary cul-
de-sacs for commercial or industrial roads shall be 55 feet when measured from the radius point to the 
face of curb or edge of pavement where no curb is present. Right of way or easements that encompass 
improvements shall be provided by the developer. 
 
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 shall 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. 
 
A total of three ADA ramps shall be installed at each Cul-de-sac, one at each of the returns and one at the 
opposite side of the street to one of the returns. 

3. 9.13  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  37.5 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. 
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3.9.14  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  40  tons.  In no case shall temporary maintenance access roads be surfaced with less than 6 
inches of Type 2, Class B aggregate base 
In no case shall permanent maintenance access roads for publicly owned facilities be paved with less than 
3 inches of Type 2 or Type 3 asphalt concrete pavement on 6 inches of aggregate base, or as approved by 
utility. 

3.9.15  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 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 Building Division shall also be submitted. 

3.9.16  Signs 
Street name signs shall be installed at all intersections.  Guide posts (hazard markers/snow markers) and 
hazardous condition signs shall be installed to mark obstructions within or adjacent to the arterial or 
collector roadway clear zone, including the medians for those roads.  The clear zone shall have a 
minimum width of 10 feet beyond the edge of pavement where no curb is present and 2 feet beyond the 
face of curb.  Signage shall be installed on all newly constructed or improved public streets 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.  Snow markers are 
required for projects within the Lake Tahoe Basin.  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 3.6. 

3.9.17  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.   “Continental” style crosswalk 
markings shall be used at all crosswalk locations unless stamped concrete or pavers have been installed, 
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in which case “Standard” style crosswalk markings shall be provided to eliminate painting the decorative 
pavement. 
  
The location and placement of linear pavement markings shall conform to the MUTCD.  Pavement 
marking dimensions for legends and symbols (turn around, bike, etc.) shall conform to the Nevada 
Department of Transportation “Standard Plans for Road and Bridge Construction.”  Mid-block pedestrian 
crosswalks and longitudinal striping shall be painted per the MUTCD.  
  
All longitudinal pavement striping shall consist of traffic-rated paint as specified in Section 214 of the 
Standard Specifications for Public Works Construction or an approved equivalent. All striping materials 
are to be installed per the manufacturer’s instructions. On existing streets where the pavement surface is 
not in good condition, painted pavement markings may be approved by the County Engineer. 
  
All existing or temporary pavement markings or striping shall be removed in accordance with Section 
324.04 of the Standard Specifications for Public Works Construction. Excess damage during removal 
may require slurry seal or chip seal at the discretion of the County Engineer. Remove existing markings 
so that at least 95% of the underlying pavement is visible. Blacking out, or otherwise covering existing 
markings shall not be permitted. 

3.9.18  Roadway Shoulders 
Shoulders shall be constructed on all roads that do not have curb and gutter.  Minimum shoulder widths 
shall be 4 feet.  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. 
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Table 3.6.  Example Format for Regulatory Traffic Control Device Listing. 
 

Resolution 
Number 

Approval 
Date 

Sign Located On: At Intersection of: Sign Type/Description MUTCD 
Sign Code 

Sign Faces Side of 
Road 

Direction 
from Int. to 

Sign 

Distance from 
Intersection to 

Sign 

Maintenance 
Responsibility 

Area 

96R-052 8/1/96 Horseman Ln Pinto Cir Stop R1-1 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 R1-1 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 R1-1 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 R1-1 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 R1-1 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 R1-1 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 R1-1 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 R1-1 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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3.9.19  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 6 inches in height shall not have objects 
located closer than 2 feet to the face of curb. 

2. Streets without at least 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 10 feet to the 
edge of the traveled way. 

3. Streets without at least 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.  

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

3.10.1 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 top 
of curb).  In areas where handrails encroach upon the sidewalk, the sidewalk shall be widened to provide 
a minimum 5 foot clear width. 
 
All concrete shall conform to the requirements for freeze-thaw environments in accordance with the 
“Standard Specifications for Public Works Construction.” 

3.10.2 Driveway Access (Revised 10/18/2018 2018R-056) 
 
3.10.2.1   Residential Driveways (Revised 10/18/2018 2018R-056) 
Design and construction for driveway, approaches and curb-cuts shall be in accordance with County 
standards. At least one driveway per abutting street will be allowed to all residential parcels.  One 
additional driveway may be allowed for a site with continuous frontage of 150 feet or more.  A third 
driveway may be permitted if the parcel exceeds 300 feet of frontage.  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 5 foot minimum distance to 
the property line.  Residential driveway aprons in the urban service area as shown in the Douglas County 
Master Plan shall have a minimum width of 12 feet and a maximum width of 27 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 or pavers in urban areas, and Portland cement concrete, 
pavers or asphalt concrete in rural areas (See Section 3.13.8 also).   The residential driveway shall be no 
closer to the curb return than two times its width plus 5 feet. 

3. 10.2.2 Non-Residential Driveways (Revised 10/18/2018 2018R-056) 
On Local and Collector Roadways all non-residential parcels will be allowed one driveway per abutting 
street.  One additional driveway will be granted for a site with continuous frontages of 300 feet or more.  
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An additional driveway may be granted for a site with continuous frontages of 600 feet or more.  For 
Non-residential driveways located on minor arterial roadways the minimum driveway spacing shall be 
600 feet.  All principal arterial roadways within Douglas County fall under the review of the Nevada 
Department of Transportation (NDOT) and will be subject to NDOT standards.  
 
For non-residential parcels created after the revision to this standard, if more than one driveway is desired 
and the parcel does not have 300-feet of frontage a “shared private access easement” shall be provided 
along the property line which will access two parcels.    
 
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.  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 or 
stamped concrete as approved by the Town. 
 
Non-Residential Driveway spacing from roundabouts, intersections, or traffic signals shall be in 
accordance with the NDOT Access Management System and Standards. 

3.10.3 Pedestrian Ramps 
Curb returns shall be constructed with "Pedestrian Ramps for the Disabled" in accordance with County, 
Americans with Disabilities Act Accessibility Guidelines, and Public Right of Way and Accessibility 
Guideline standards. A minimum of one mid-block ramp shall be provided at 'T'-intersections. Alignment 
of ramps and crosswalks shall provide for minimum pedestrian exposure to traffic during crossing of 
streets. One mid-block ramp shall be installed across the street from another at all “knuckle” intersections. 

3. 10.4 Curb and Gutters  
Curbs and gutters shall be 6 inch vertical (L-curb) and shall be constructed of Portland Cement Concrete 
in accordance with the Standard Details. 

3. 10.5 Chamfered Edge 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 a chamfered edge that is a minimum of 2 feet behind any public improvements. 
 Where streets intersect at angles of less than right angles or where other peculiar conditions of 
intersection occur, the County may require a different chamfered edge dimension.  

3. 10.6 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. It is the design engineer’s 
responsibility to ensure that appropriate radii is provided to allow maneuverability for the anticipated 
vehicles in the area. 

3. 10.7 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.  
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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. 

3. 10.8  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.  Refer to the Pedestrian Path/Bikeway 
Class I detail in this manual for further specifications. 

3. 10.9  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. 

3. 10.10  Cut and Fill Slopes 
Cut and fill slopes shall be set back a minimum of 2 feet from the back of the sidewalk.  If no sidewalk 
exists the setback shall be a minimum of 6 feet 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. 

3. 10.11  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. Alleys with an inverted crown shall have a 4 foot minimum concrete 
valley gutter down the middle to convey runoff. No on-street parking on alleys is allowed.  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. 

3.11  Traffic and Impact Study Requirements 

3.11.1 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 
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traffic studies for proposed development on now vacant land shall be prepared based on Douglas County 
Master Plan land uses and densities. For projects within the Tahoe Basin, an approved TRPA Traffic  & 
Transportation Analysis shall be accepted in lieu of a Douglas County Traffic and Impact Study. 
 
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. 

3.11.2  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 believes may be 
affected by the project.  The analysis shall include all segments and intersections of the surrounding 
transportation system. 

3.11.3 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. 

3.11.4 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. 
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3.11.4.1 Previous Traffic Studies 
Applications shall include copies of all previously approved studies applicable to the project or referenced 
in the new study.  If a 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. 

3.11.4.2 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. 

3.11.4.3 Scope of Traffic Engineering Study 
A sample table of contents for a traffic engineering study report is shown in Table 3.7.  The traffic 
engineering study shall include the following items as a minimum: 
 

1. Project Description 

a. Include site plans and location maps 

b. 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 current traffic counts.  This will be the basis for 
further comparison of the proposed project impacts on the existing transportation 
system.   

(2) Existing Conditions Plus Project:  The traffic engineering study shall 
generate traffic volumes based on the current traffic counts plus the proposed 
project land uses.  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 
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. 
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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. 

i. 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. 

c. 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: 

(1) 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 
20-years.) 

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.” 

c. 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. 
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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. 

i. 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, 
and collector roads and at County road intersections.  The Engineering Traffic 
Study shall include recommendations for mitigation of project traffic impacts, 
including timing of improvements, and schematic drawings for recommended 
mitigation. 

b. If the project impacts an intersection where a traffic signal is anticipated to be 
needed during the next 10 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 
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any other costs which are needed to deliver complete improvements.  The 
developer shall submit a cost estimate, prepared 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. 

c. 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 5-Year Transportation 
Plan. 

6. Results: 

a.   Traffic studies shall include executive summaries at the beginning of the report, 
and technical appendices at the end of the report.   

b. 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 
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 meeting 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 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 3.7.  Sample Table of Contents for 
Site Traffic Access and Impact Study Report. 

 
I. 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 

III. 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 

2.  Traffic Volumes and Conditions 

3.  Transit Service 

4.  Existing Relevant Transportation System Management Programs 

5.  Other as Applicable 
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Table 3.7 (Continued) 
D.  Condition of Existing Roads 

1.  Structural Section 

2.  Remaining Pavement Life 

IV. 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) 

V. 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 

VI.  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 3.7 (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 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, American Water Works Association standards, the “Recommended 
Standards for Water Works,” Appendix E Backflow Control and Appendix F Water Facilities from Title 
20, and NAC 445A. 
 
Improvement plans for water systems and facilities must be reviewed and approved by the Nevada 
Division of Environmental Protection (NDEP) Bureau of Safe Drinking Water (BSDW), 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. Refer to Division 2 Improvement Plans for water system improvement plan requirements. 

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 1.5 2.0 

251 - 500 1.2 1.7 

501+ 1.0 1.5 

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. 
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4.1.4 Maximum Velocities 
Sizing of distribution and transmission mains shall be such that water velocity meets the minimum 
requirements of NAC 445A. 

4.2 Preliminary Engineering Report 
The developer or their engineering consultant shall prepare and submit a Preliminary Engineering Report 
(PER), in accordance with Rural Utility Service (RUS) Bulletin 1780-02 (refer to Douglas County Public 
Works website for RUS Bulletin), to the County for all County-owned water systems.  This report shall 
consider population, environmental, operation, maintenance, and financial impacts of the proposed 
improvements.  The County maintains a water model which shall be updated with the developers 
proposed project as part of the PER.   
 
The developer’s engineering consultant is responsible to provide a complete list of proposed 
distribution/transmission lines, pumping facilities, storage tanks, and system appurtenances to serve the 
proposed project.  The proposed improvements shall be incorporated into the existing system model and 
the following information/scenarios shall be evaluated: 
 

1. Extended period simulation during Average Day Demand 
2. Extended period simulation during Maximum Day Demand 
3. Steady state simulation during peak hour demand 
4. Fire flow simulation at Maximum Day Demand for the worst case scenario in the most critical 

areas of the system 
5. Extended period and fire flow simulations for the proposed project 
6. Water quality and water age analysis on a case-by-case basis 

 
Douglas County shall update the model with the additional information.  The developer shall be charged 
for the water modeling services as established by County resolution.  Work completed by the developer’s 
consultant can be submitted to the County for incorporation into the model which may reduce costs for 
water modeling services. The County shall produce a modeling report that outlines the methods and 
assumption used to develop the model, including, but not limited to: 
 

1. Source and accuracy of elevation data 
2. Scaling methods 
3. Demand distribution 
4. Fire requirements, including documentation from the applicable fire authority 
5. Pump curves 
6. Proposed control logic 
7. A tabulation of water system pressures for all simulations 
8. Compliance with NAC 445A  
9. Other, as required or requested 

 
Douglas County will produce a model approval letter or summary of required changes or modifications to 
the proposed improvements to bring the improvements into compliance with existing County 
operations/performance standards and infrastructure planning.  

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 
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required to meet the project demand through a technical analysis approved by the Public Works 
Department or the applicable water purveyor.    
 

4.5 Distribution Mains Size and Material 
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 
8 inches in diameter, unless approved otherwise by NDEP and/or water purveyor.  All mains shall be 
looped and networked, with the exception of mains that serve cul-de-sacs, to provide alternate flow 
routes 
 
Distribution main pipe shall be either ductile iron pipe (DIP) or polyvinyl chloride (PVC). DIP shall be 
designed in accordance with AWWA C150 and shall be manufactured in accordance with AWWA C151.  
DIP shall be cement mortar lined and seal coated in accordance with C104. The distribution main may be 
PVC in conformance with AWWA C900 Standard for PVC Pressure Pipe, 4 Inches through 12 Inches or 
AWWA C905 for 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  350 for DI pipe less than 16 inches in diameter and Class 250 for DI pipe 16 inches and greater, 
and Class  235 DR 18  for PVC pipe.  Ductile iron pipe and fittings shall be protected from corrosion by 
polyethylene encasement in conformance with ANSI/AWWA C 105/ A.21.5-05 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.  
 

4.5.1 Distribution Main Bedding 

Class A backfill used as bedding shall be in conformance with Subsection 200.03.02 of the Standard 
Specifications for Public Works Construction. Bedding material shall be brought up in 4 inch lifts to 12 
inches above the crown of pipe. In wet trenches, cutoff walls (water stops) shall be constructed to prevent 
the piping of water in the bedding material. 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 (water stops) shall be submitted to the Engineering Division with 
the improvement plans. Each lift shall be compacted by an approved method. Typical trench sections 
shall be as shown in the Standard Details. 

4.5.2 Main Location 
All water mains shall be installed in public rights-of-way or public easements.  Minimum easement 
widths shall be as required in Section 9.2 Easement Size.  Minimum cover over a water main at all 
locations shall be 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. 
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4.5.3 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 in lieu of required 
clearances.   

4.5.4 Stream and Ditch Crossings 
Crossing details of pipe, piers, anchorage, transition coupling, etc. shall be shown on the improvement 
drawings.  Crossings shall be per NDEP Bureau of Safe Drinking Water Requirements. Ductile iron pipe 
with restrained joints shall be used under the full stream or ditch width, and 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. 

4.5.5 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.  If distances between vales will be less than 200-feet or no service laterals 
exist between valves this standard may be modified.  Valves 12 inch and smaller shall be resilient-seated 
gate valves.  Valves larger than 12 inch shall be butterfly valves, or as approved by water authority.  
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 3 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 24 inches of cover over the operating nut.  Valve boxes shall 
not be installed in ditches. 

4.5.6 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.   
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The hydrant lateral which interconnects the pipeline and the hydrant shall be not less than 6 inches in 
diameter.  A maximum length of 150 feet of 6 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. 

4.5.7 Services 
Water services shall be located per the standard detail titled “Typical Utility Laterals Locations, .”  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.  The size of the water service from the water main to the meter box shall 
be equal to the size of the water meter. 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 ¾ 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.  Backflow prevention devices are private facilities and shall be located out of the 
public utility easement or right of way.  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 as approved by water utlity.  Service lines shall be polyethylene pipe or copper 
tubing.  Water meters shall be ¾ inch (for residential services on County water systems, or the size 
required by the reviewing agency for other water systems). Douglas County will provide direction on the 
specific brand and model of water meter that will be acceptable for use. Water service connections shall 
be installed in accordance with the Standard Details.  

4.5.8 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 to 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 copper-clad steel wire with HDPE coating. 

4.5.9 Permits 
The improvement plans shall clearly indicate that all work in rights-of-way requires a County site 
improvement or encroachment permit. 
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 4.5.10 Hot Taps 
Hot taps are allowed on active water mains for water main extensions.  Equivalent diameter hot taps are 
prohibited.  For equivalent size main extensions, a standard tee with valves on all legs of the tee shall be 
cut in.  In locations where a standard tee connection would result in significant service interruption, the 
County Engineer may approve a hot tap.  The hot tap shall be for the next smaller diameter tap available 
after which a reducer will be installed to increase the main size to the designed water main diameter.     

4.5.11 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. 

4.5.12 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. 

4.5.13 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.  The 
vault entrance hatch shall be similar to Bilco type rated for H20 loading and constructed out of aluminum 
and secured to the vault structure. Entrance hatches constructed out of steel, that use torsion bars, or that 
are not designed to minimize water entry into the vault are not acceptable.  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 24 inches from the inside walls and 18 inches to the 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. 

4.5.14 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 
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 
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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. 

4.5.15 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. All 
backflow prevention devices shall meet the requirements of NAC 445A and the American Backflow 
Prevention Association regulations at a minimum in addition to following requirements. 

4.5.14.1 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.  

4.5.14.2 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 

4.5.15 Assembly Requirements 
Backflow prevention assemblies required herein shall be a make, model and size approved by the Public 
Works Department or applicable water purveyor.  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 
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of Southern California (USC FCCCHR), as established in:  “Specifications of Backflow Prevention 
Assemblies - Section 10 of the 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 Public Works Department 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 Public Works Department two (2) working days in advance when 
the tests are to be undertaken so that aPublic Works Department representative may witness the tests.  
 
A test report in a form acceptable to the County shall be filed with the County Public Works Department 
upon installation and each time a backflow prevention device is 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 per NAC 445A, and as shown in the standard details.  The County 
or applicable water purveyor shall have the final authority in determining the required location of a 
backflow prevention device. 

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.” 

4.5.19 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, the trench shall not be opened 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. 
 

4.5.20 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 water pipe.  The 
dewatering operation shall be carried out so that it does not destroy or weaken the strength of the soil 
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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. 

4.5.21 Pipeline Installation 
All pipe (mains) shall be laid true to line and grade as shown on the approved plans.   The underground 
installation of all distribution mains shall be in accordance with manufacturer’s recommendations and the 
requirements of Division 4, and the “Standard Specifications for Public Works Construction.” 
 

4.5.22 Location and Alignment 
All water distribution mains 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 4.5.3 Utility Clearances.  The location of distribution mains in 
public rights of way shall conform to the Standard Details. 
 
When distribution mains 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 main 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 3.10.14 Improved Maintenance Access.  Permanent maintenance access in accordance with the 
requirements of Section 3.10.14 Improved Maintenance Access may be required by the County or water 
purveyor. 

4.6 Water Supply Wells 

4.6.1 General 
This section covers the requirements for public water supply wells on Douglas County maintained 
systems.  Because a development requires a water source of sufficient quality and quantity, the Public 
Works Department may require completion of the water supply wells prior to approval of a final map.  
The developer shall be responsible to notify the Public Works Department 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. 
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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. 

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 ¼ 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 
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proof of suitability.  The casing material shall be approved by the Public Works Department 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 Public Works Department; 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 Public Works Department for approval a minimum of two (2) working days in advance of well 
screen installation.  A hydrogeologist, approved by the Public Works Department, 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 Public Works Department for approval a minimum of two (2) working 
days in advance of gravel pack installation.  A hydrogeologist, approved by the Public Works 
Department, 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 Public Works 
Department. 
 
At a minimum, the following borehole geophysical logs shall be run on all boreholes prior to setting 
casing: 
 

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 Public Works 
Department, 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. 
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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 Public Works Department  for approval a minimum of 
two (2) working days in advance of test pumping.  A hydrogeologist, approved by the Public Works 
Department, with demonstrated professional experience in hydrogeology, well design and well 
construction may also submit the test pump information to the County. 

4.6.2.11  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 Public Works Department 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 Public Works Department, 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 Public Works Department as part of improvement 
plans.  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 Public Works Department may place additional requirements on the design and construction of the 
well based on site-specific conditions.  Specific items which require approval of the Public Works 
Department prior to construction are: 
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1. Borehole diameter 

2. Production casing diameter and material 

3. Screen type, material and slot size 

4. Gravel pack design 

5. Drilling technique 

6. Method for installing sanitary seal and gravel pack 

7. Method for providing access for taking water level measurements in completed well 

8. Pump chamber length and location 

 

Geophysical logging, sieve analysis, plumbness, alignment, and other data are to be provided to the 
County prior to well construction for review. The County shall have 7 days to review the required data. 
Gravel pack design, screen slot size, and pump chamber length and location may be adjusted in the field 
by the engineer, hydrogeologist, or at the request of the County based on the results of geophysical 
logging, sieve analysis, and other data collected as part of the drilling process. Constructing the well 
prior to receiving County approval may result in County denial of the well, based on the County’s 
discretion. 

All well construction shall be done under the responsible oversight of a licensed engineer, or a 
hydrogeologist, approved by the Public Works Department, 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 Public Works Department.  The Public Works 
Department 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 Public Works 
Department.  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 Public Works Department 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 Public Works Department.  For example, wells in fractured bedrock conditions may require constant 
rate yield tests of 10 or more days. 
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As part of the final improvement drawings and specifications, the hydrologist’s or engineer’s proposed 
testing plan shall be submitted to the Public Works Department 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 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 recording shall be provided to the Public Works Department 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 
Public Works Department, 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. 

4. A summary describing the drilling methods, name and address of drilling contractor, 
name and address of hydrogeologic consultant, and well development methods. 
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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. A recording of well casing after grouting, sealing and test pumping 

4.7 Pumping Facilities 

4.7.1 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: 
 

1. Casing Diameter 

2. Depth of Well 

3. Static Water Level 

4. Pumping Level 

5. Pump Intake Setting 

6. Required Pump Discharge 

7. Total Dynamic Head at Required Discharge 

8. Maximum Pump Speed (Revolutions per Minute) 

9. Minimum Motor Horsepower 

10. 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 
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pumping facilities shall be equipped with pressure relief valves.  In addition, all pumps shall be equipped 
with reduced voltage soft starters  
 
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 Public Works Department.  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. 

4.7.5 Chlorination 
All well pumping facilities shall be equipped with hypochlorination systems including a minimum 35 
gallon container of hypochlorite solution and solution feed pump with wall mounted shelf.  The chlorine 
tank shall have a minimum capacity of 7 days.  For County facilities, the feed pumps shall be diaphragm 
pumps with degassing heads, adjustable stroke and speed, and a minimum turndown ration of 100:1.  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.  A stainless 
steel (no plastic heads or bowls) 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 4 
feet of the wall with a 4 foot by 4 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 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. 
 
The exterior noise level at the property line of the well site shall not exceed 65 CNE exterior. Refer to 
Chapter 20.690 in Title 20 if noise levels exceed 65 CNE exterior.  
 
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 2.2.11.3 Permanent Erosion Control Standards.  Access to 
the building site shall be provided by temporary maintenance access in accordance with the requirements 
of Section 3.10.14 Improved Maintenance Access.  Permanent maintenance access in accordance with 
the requirements of Section 3.10.14 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 
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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. 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 2.2.11.3 Permanent Erosion Control Standards.  Access to 
the generator site shall be provided by temporary maintenance access in accordance with the 
requirements of Section 3.10.14 Improved Maintenance Access.  Permanent maintenance access in 
accordance with the requirements of Section 3.10.14 Improved Maintenance Access may be required by 
the County or utility purveyor. 

4.8 Water Storage Tanks 

4.8.1 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 NAC 445A and 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. 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. 

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

4. 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 
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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. 

5. 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. 

6. 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. 

7. An in tank mixing system is required if the theoretical water age exceeds 5 days based on 
average day demands. For chlorinated systems the in tank mixing system is to be 
equipped with liquid chlorine injection system and necessary appurtenances to make the 
injection system operational. 

4.8.3 Materials 
All above ground water storage tanks smaller than 500,000 gallons shall be welded steel tanks (AWWA 
D100).  Tanks 500,000 gallons or larger shall be either welded steel (AWWA D100) or prestressed 
concrete (AWWA D110 Type I or III).  All underground, buried, or partially buried tanks will be 
prestressed concrete (AWWA D110 Type I or III).  Used tanks, bolted steel tanks, American Petroleum 
Institute (API) steel tanks, wood tanks, thermosetting fiberglass reinforced plastic tanks, and tanks with 
flexible membrane liners will not be allowed. 
 
A life-cycle costs analysis (LCCA) will be completed on all tanks larger than 500,000 gallons.  The 
LCCA shall follow the methods outlined in 10 CFR 436A and ASTM E917.  The LCCA shall consider a 
60 year usable life and at minimum three tank rehabilitations project over 60 years.  Determination if the 
tank will be constructed using welded steel or concrete will be decided by the results of the LCCA.  A 
copy of the LCCA will be provided to Douglas County for review prior to approval of the tank material. 
 
Steel tank bottoms shall have a minimum thickness of 5/16 of an inch and shall be constructed on neutral 
pH environment under the tank 
 
For all steel tanks, 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 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 2 feet above the 
base of the tank), except for buried tanks 

2. Overflow Structure and Pipe 
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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 

14. If required (based on theoretical water age), in tank mixing systems. 

a. Passive systems (using engineered inlet and outlet valving that does not require a 
power source such as the Tideflex system) are preferred if sufficient inlet/outlet demands 
are sufficient to provide mixing. A mixing analysis is required, either performed by the 
equipment manufacturer or design engineer, for County review and approval that 
demonstrates that the passive system will provide adequate mixing. 

b. Active system (low horsepower electric motor driven system) can be used if a passive 
system is not capable of providing adequate mixing. A mixing analysis is required, either 
performed by the equipment manufacturer or design engineer, for County review and 
approval that demonstrates that the passive system will provide adequate mixing. 

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 Public Works Department. 
 
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 15 feet, circling the tank.  The site shall be fenced with a 
minimum 6 foot high fence which complies with the Douglas County Development Code.  Access shall 
be through a 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 2.2.11.3 Permanent Erosion Control Standards.  Access to 
the tank site shall be provided by temporary maintenance access in accordance with the requirements of 
Section 3.10.14 Improved Maintenance Access.  Permanent maintenance access in accordance with the 
requirements of Section 3.10.14 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.   
 

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 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. 
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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 and Public Works Department 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 

2. Redundant Float High Level Alarm 

3. Low Level Alarm 

4. Radio Failure Alarm 

5. Power Failure Alarm 

6. 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 

5. Primary Power Failure Alarm 
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6. High Pressure Alarm 

7. Intruder Alarm (building doors and hatches) 

8. High and Low Chlorine Level Alarm 

4.11 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 2.2.19 Record Drawings. 

4.13 Operations and Maintenance Manual 
Four copies of an operations and maintenance manual shall be submitted to the Engineering Division and 
Public Works Department 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. 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 

b. Maintenance records 

c. Maintenance of motors and drives 

d. Maintenance of pumps 

e. Maintenance of treatment/process equipment 

f. Maintenance of valves 

g. 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 

i. General safety considerations 

10. 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 Public Works Department 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.   

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 Engineering Division and Public Works Department 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: 
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 “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 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.   

4.15 Posting Security for Tanks, Wells, and Booster Stations 
 
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, well, 
and/or booster station.  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. 
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4.15 References 
 
1.  “AWWA A100 Standard for Water Wells,” American Water Work Association, Denver, 

Colorado. 

2. “AWWA D102 Standard for Coating Steel Water-Storage Tanks,” American Water Work 
Association, Denver, Colorado. 

3. “ANSI/AWWA C 105/ A21.5-05American National Standard for Polyethylene Encasement for 
Ductile Iron Piping for Water and Other Liquids,” American Water Work Association, Denver, 
Colorado. 

4. “AWWA C150/A21.50 American National Standard for the thickness Design of Ductile Iron 
Pipe,” American Water Work Association, Denver, Colorado. 

5. “AWWA C151/A21.51 American Nation Standard for Ductile Iron Pipe, Centrifugally Cast in 
Metal Molds or Sand-Lined Molds, for Water or Other Liquids,” American Water Work 
Association, Denver, Colorado. 

6. “AWWA C504 Standard for Rubber Seated Butterfly Valves,” American Water Work 
Association, Denver, Colorado. 

7. “AWWA C506 Standard for Backflow Prevention Devices - Reduced Pressure Principle and 
Double Check Valve Types,” American Water Work Association, Denver, Colorado. 

8. “AWWA C509 Standard for Resilient-Seated Gate Valves, for Water and Sewerage Systems,” 
American Water Work Association, Denver, Colorado. 

9. “AWWA C651 Standard for Disinfecting Water Mains,” American Water Work Association, 
Denver, Colorado. 

10. “AWWA C652 Standard for Disinfection of Water-Storage,” American Water Work 
Association, Denver, Colorado. 

11. Hydraulic Institute Standards, Hydraulic Institute, 9 Sylvan Way, Parsippany, New Jersey 
07054-3802. 

12. “Nevada Administrative Code Chapter 445 A - Public Water System Design, Construction, 
Operation and Maintenance,” Division of Health, Bureau of Health Protection Services, Carson 
City, Nevada. 

13. “Recommended Standards for Water Works,” Great Lakes Upper Mississippi Board of State 
Public Health and Environmental Managers. 

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

15. State of Nevada Division of Water Resources, Regulations for Drilling Water Wells. 
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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 

 



 

 

 
 
 

           Division 5 

         Sewer Systems 
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DIVISION 5 

SEWER SYSTEMS 

5.1 Design Criteria  
The following design criteria 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. 
All sanitary sewer systems and facilities shall comply with the requirements of this manual, the ASCE 
Manual of Engineering Practice No. 60 “Gravity Sanitary Sewer Design and Construction,” Appendix D 
Sewer Facilities in Title 20, and the “Recommended Standards for Wastewater 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. Refer to 
Division 2 Improvement Plans for sewer system improvement plan requirements. 

5.1.1 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 to be forwarded to Public Works 
Department 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 Public Works 
Department or sewer purveyor 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 Public Works Department  

5. Main layout, pipe size and slope, material type, external loads, pipe deflections  

6. 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 
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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. 

5.1.2 Design Requirements 

5.1.2.1 General Criteria 
 
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 Public Works 
Department.  Peaking factors shall be in accordance with the “Recommended Standards for Wastewater 
Facilities,” and as approved by the Public Works Department. 
 
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 0.75D. 

5.1.2.2 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.   
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3.  Pass under water lines with a minimum vertical clearance of 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. 

6. A minimum cover of 6 feet over the crown of the public sewer main as measured from 
surface course or finished grade is required. Depth on dead end lines may be less than 6-
feet.  

5.1.2.3 Pipe Size and Material 
Collector sewers, mains, interceptors, and laterals shall be sized using accepted hydraulic analysis 
techniques for design peak hourly flows. 
 
Sewer mains shall be solid wall polyvinyl chloride (PVC) plastic pipe, SDR 35, in accordance with 
ASTM D3034.  Class 165 PVC pipe in accordance with AWWA C900 Standard for Polyvinyl Chloride 
(PVC) Pressure Pipe may be used for force mains.  If Class 165 PVC pipe is used, it shall be green 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 Iowa 
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. 

5.1.2.4 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.” 
 
  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 in lieu 
of required clearances.   

5.1.2.5 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 full using a Manning “n” of 0.013.  In no case shall slopes be less than those shown in Table 5.1.    
Sewer pipe slopes which permit sewage velocities greater than 15 feet per second shall require special 
provisions be made to protect against displacement by erosion and impact. Sewers shall have a uniform 
slope between manholes. 
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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 Public Works Department 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. 
 

Table 5.1  Minimum Slopes for Sewer Pipe. 
 

Pipe Diameter 
(inches) 

Number of Equivalent Dwelling 
Units Served Minimum Slope 

4 Residential Sewer Laterals 2.00% 

8 1, 3 10 or less 1.00% 

8 2, 3 11-20 0.60% 

8 2 Above 20 0.40% 

10  0.30% 

12  0.22% 

15  0.15% 

18 and up  2 fps @  full flow 

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 Public Works Department 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 feet per second (fps).  
Engineered systems will be allowed only with prior written approval from the Public Works Department  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. 

5.1.3 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. 
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5.1.4 Pipeline Bedding and Backfill 
Class A backfill used as bedding shall comply with the requirements of Table 200.03.02-I from the 
Standard Specifications for Public Works Construction for dry trenches (no free standing water), and 
Table 5.2 shown below 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 (water stops) 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 (water stop) shall be submitted to the Engineering 
Division with the improvement plans. 
 
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 Standard Details. 
 
 

Table 5..2  Bedding Material for Wet 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.  
 
5.1.5 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 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, , the trench shall not be opened 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. 
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5.1.6 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 
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. 

5.1.7 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.” 

5.1.8 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 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 3.10.14 
Improved Maintenance Access.  Permanent maintenance access in accordance with the requirements of 
Section 3.10.14 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. 

5.1.9 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. Manholes shall be located outside wheel path where 
possible in collector and arterial roads, no clean outs will be permitted on public sewer mains, interceptor 
sewers, or collector sewers.   
 
Manholes shall conform to the Standard Details.  Construction note shall state “No Steps to be installed in 
manhole”..  Straight pipe runs shall have a minimum 0.1 foot elevation drop across the manhole. Side 
inlets shall have a minimum 0.2 foot of elevation drop to the outlet of the manhole. When two pipes with 
different diameters intersect, the crown elevations of the two pipes shall match where they enter the 
manhole.  Eighteen inch long stubs shall be installed and capped at manholes for sewer mains which may 
be extended in the future.  Manholes at the exit points of force mains shall be polymer manholes 
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(Armorock or similar).  Polymer manholes shall extend down stream of force main exit point one 
manhole per diameter of force main in inches. 

Table 5.3.  Maximum Distance Between Manholes 
 

 
Diameter of Pipe (inches) 

 
Maximum Distance Between Manholes (feet) 

8 to 12 400 
15 to 24 500 

Greater than 24 600 
 
A drop structure shall be used at manholes where the invert of the incoming pipe exceeds by 2 feet the 
elevation of the outgoing pipe, the drop shall not exceed 8 feet at any manhole unless approved by the 
sewer purveyor.  The drop line shall be constructed inside of the manhole and attached to the manhole as 
shown on the standard detail.  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. 
 
When the difference in elevation between the incoming sewer and the manhole invert is less than 2 feet, 
the manhole invert shall be filleted and channeled to prevent deposition of solids. The drop connection 
shall be constructed in accordance with standard detail requirements for manhole installation. Supporting 
calculations for hydraulic efficiency through manholes that do not meet the above requirements shall be 
submitted to the department for approval. Drop manholes shall be sixty inches (60″) in diameter. 

5.1.10 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 5 feet 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 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 8 inches and larger.  Sewer service laterals shall not be connected to existing manholes for laterals 
smaller than 8 inches.  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 3 feet of cover measured from the gutter flow line, or bottom of drainage ditch, 
epoxy lined 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.    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. 
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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. 

5.1.11 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 18 inches and smaller, epoxy lined ductile iron pipe shall be used under 
the full stream or ditch width, and 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 18 inches, the 
pipe used shall be approved by the Engineering Division.  
 
All stream and ditch crossings shall have minimum clearance of 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). 

5.1.12 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 6 inches 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, redwood 
skids are not permitted.  The method used for installing the carrier pipe in the conductor pipe shall be 
approved by the Engineering Division. 
 
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. 

5.1.13 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 
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observation of the utility company representation.  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 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. 

5.1.13.1 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 digital recording of the 
television inspection listing 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 
recording of the television re-inspection.  

5.1.13.2 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 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.  
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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.   
 
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 4 inches of asphalt concrete and 6 inches of aggregate base course.  Access to pump stations 
shall be provided by temporary maintenance access in accordance with the requirements of Section 
3.10.14 Improved Maintenance Access.  Permanent maintenance access in accordance with the 
requirements of Section 3.10.14 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.   
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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 2.2.11.3 Permanent Erosion Control Standards.  Access to the building site shall 
be provided by temporary maintenance access in accordance with the requirements of Section 3.10.14 
Improved Maintenance Access.  Permanent maintenance access in accordance with the requirements of 
Section 3.10.14 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 I 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 accommodate 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. 
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5.2.5.2 Interior Linings and Waterproofing 
Wet well interior walls and ceilings shall be lined with an epoxy coated material (raven 404, sewer shield, 
Sauerisen, or equivalent) 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 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 epoxy 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 ½ inch dial with a ½ 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 ½-inch Swagelok “QF” series female NPT stem with protector cap. 

5.2.7 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. 
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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 
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 5.2.9 
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 
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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 6 foot high fence which complies with the Douglas 
County Development Code.  Access shall be through a 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 2.2.11.3 Permanent Erosion Control Standards.  Access to the building site shall 
be provided by temporary maintenance access in accordance with the requirements of Section 3.10.14 
Improved Maintenance Access.  Permanent maintenance access in accordance with the requirements of 
Section 3.10.14 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 

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

1. High wet well 

2. Flooded dry well 

3. Loss of power 

4. Loss of seal water 

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

6. Low wet well level 

5.2.12 Force Mains 
A minimum flow velocity of 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 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 epoxy lined 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. 
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Force mains shall enter the gravity sewer system at a point not more than 2 feet above the flow line of the 
receiving manhole.  
 
Private force main laterals shall convert to gravity flow at the property line prior to connecting to the 
County collection system. 

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: 
 

1. International Building Code 

2. International Residential Code 

3. Uniform Plumbing Code 

4. Uniform Mechanical Code 

5. National Electrical Code 

6. NFPA Article 820 

7. National Fire Code 

8. Occupational Safety and Health Standards 

9. 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 as follows: 
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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. 

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 
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b. Maintenance records 

c. Maintenance of motors and drives 

d. Maintenance of pumps 

e. Maintenance of treatment/process equipment 

f. Maintenance of valves 

g. Maintenance of instrumentation and meters 

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 

I. 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.” 

5.4 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 policy and development 
requirements are contained in Title 20.100.060.  

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

6.1.3 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. 
 
Storm drainage shall not result in the alteration or relocation of a water course which will reduce the 
flood-carrying capacity of the water course, nor shall drainage facilities result in the damming, filling, 
relocating or other interference with the natural flow of surface water along any surface water drainage 
channel or natural water course, except as may be approved as part of the drainage study. 

6.1.3.1  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 
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.   

6.1.3.2  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 
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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. 

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

6.1.3.4  Water Quality 
Storm drainage improvements shall incorporate water quality and erosion controls in accordance with the 
Nevada  Department of Environmental Protection – Bureau of Water Quality Planning requirements, 
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 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.   

6.1.3.5  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 or private 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. 

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. 

6.1.3.6  Floodplain Management 
Development within FEMA designated floodplains shall comply with DCCDC Title 20.50, and 
requirements of the National Flood Insurance Program (NFIP). 
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6.1.3.7  Low Impact Design  
Low impact design practices such as vegetated swales, bioretention and permeable pavements are not 
required but 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 County Engineer shall have the authority to allow low impact design 
practices. 

6.1.4 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 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. 

3. The development is upgrading the downstream drainage conveyance system to an 
approved point of discharge to handle the increase in runoff. 

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

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

6.1.5  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 
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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.   

4. Retention facilities may be equipped to pump to a public storm drain system after the 
storm has passed if natural infiltration rates are not acceptable.  All stormwater flowing 
under pressure shall convert to gravity flow at the property line before entering the public 
system. 

6.1.6 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 
Division 7 and DCCDC Title 20.100.070. 

6.1.7 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. 
 
Improvements which accept runoff from the public right of way or public property shall be dedicated as 
public drainage easements.  Facilities which do not accept runoff from a public roadway or public 
property or where the drainage in conveyed through private property shall be dedicated as private.   

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.   
 
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 
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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 lots in a subdivision with master drainage facilities.  Individual parcels one acre or 
greater may require a drainage study if the development of the parcel affects a drainage channel or may 
alter historic drainage patterns.  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: C1     

Subdivision (including planned unit developments):  

    Tentative Map C1 

Site Improvement Permit T3 

Building Permit T3 

Other:  

    Special Use Permit C1,3 

    Design Review C1 

Floodplain Modification Study  

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

  T2 

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 (per NAC 625) 

C. Contact Person and Telephone Number 

D. Description of Project 

E. Existing Site Conditions 

F. General Location Map (8 l/2” x 11” is suggested) 

II. Existing and Proposed Hydrology (on-site and off-site) 

A. Discuss existing and proposed drainage basin boundaries 

B. Provide design storm (see Division 6.6.1) 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 

III. 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 11” 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.) 

 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 

 i. 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: 
 

I. Title Page 

 A. Project Name, Type of Study, Date of Preparation, and Date of Revisions 

 B. Preparer’s Name, Seal and Signature (per NAC 625) 

II. 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 

 i. Other Model Input Data 

 j. Runoff Summary (peak flow, time of peak, flow routing data, storage 
information, etc. 

III. 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 11” 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 

2. Identify previous drainage studies or previously approved projects which 
affect the site, and provide copies of the studies if available  

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 

b. Storm drains, inlets, and ditch flow calculations 
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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 
Section 6.6.5.19 Outlet Protection, Section 6.6.7 Drainage 
Channels and Section 2.2.11 Erosion Control Design Criteria) 

h. Permanent stabilization description of how site will be stabilized 
after construction is complete (see Section 2.2.11 Erosion 
Control Design Criteria) 

2. Discuss design calculations for the off-site drainage system that is 
accepting post-development runoff to the point of discharge, and impacts 
from same 

 a. 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) 

3. Discuss Floodplain/Floodway calculations as related to FEMA 
requirements and compliance with Douglas County Title 20. 

4. Discuss maintenance access and potential maintenance requirements, and 
maintenance responsibilities 

 5. Discuss easement requirements for the proposed drainage facilities 

 6. Discuss phasing of all drainage facilities 

 7. Provide energy and hydraulic grade lines and calculations 

8. Evaluate sediment transport and deposition and discuss proposed 
mitigation. 

VI. Conclusions 

A. Compliance with Drainage Laws 

B. Compliance with the Douglas County Development Code 

C. Compliance with FEMA requirements 

D. Compliance with the Douglas County Design Criteria and Improvement 
Standards 

E. Effectiveness of proposed drainage facilities to control storm runoff 

F. Impact of proposed development on off-site property and facilities 

G. Mitigation of impacts 
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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 1” = 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 downstream to the 
point of discharge. 

20. Reference cross sections on drainage plans with design calculations. 

6.5 Technical Criteria 

6.5.1 Hydrology 
Drainage facilities shall be designed to convey the peak runoff for the 25 -year design storm.  All 
development shall provide an emergency flow path, which follows the historical path, for a storm event 
with a 100-year return period. 
  
1. 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. 

2. Refer to Section 6.1.4.6 for additional requirements for projects located within a floodplain. 

3. 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. 

4. Refer to Section 7.1.2 Irrigation Ditches for sizing criteria for irrigation ditches that convey storm 
runoff.  Elevations required to irrigate fields shall be accounted for in the design. 

5. Refer to Tables 6.3 and 6.4 for street capacity limitations for the design storm and 100-year storm 
events. 

6.5.2 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): 
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Contributing Basin Area (A)  Computation Procedure 
 A < 160 Acres   Modified Rational Method, HEC-1 (SCS 

 Unit  Hydrograph or Kinematic Wave, HEC-HMS, 
 TR-20 or TR-55 

 
 A > 160 Acres   HEC-1 (SCS Unit Hydrograph or Kinematic  
     Wave), HEC-HMS, TR-20 or TR-55 
 

Notes:   
1. All storm drain pipe systems with a contributing area of < 160 acres may 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 < 160 acres. 

3. HEC-RAS shall be used to generate hydraulic profiles for ditches, irrigation 
ditches, channels and rivers. Two dimensional modeling may also be 
acceptable. 

4. If the consultant wishes to use a hydrologic/hydraulic model not listed above 
submit a request in writing detailing the request to the County Engineer 
prior to submitting improvement plans. 

 
A Soil Conservation Service Type II, 24-hour synthetic rainfall distribution shall be used for storm runoff 
calculations.  On a case by case basis, the County may allow the National Oceanic and Atmospheric 
Association (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 NOAA’s website. 

6.5.3 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 6.2 and Table 6.3.  

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. 

5. 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 
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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 6.2.  Longitudinal Street Flow – 25-year Return Storm. 
 

 
Roadway Functional Classification 

Design Storm Street Capacity 
Limitations (See Notes) 

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, 
Urban Local Street, Rural Local Street 

A. No curb overtopping.  In no case shall the flow of 
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. 

Use Modified  Manning’s equation for gutter or triangular flow to calculate spread of water: 

Q = 0.56 x z/n x s ½  x D 8/3 , where 

Q = Discharge in cubic feet per second 

Z = Reciprocal of cross slope 

n = Manning’s coefficient for roughness (usually 0.015 or 0.016 for paved streets) 

s = Average slope of gutter in feet per feet 

D = Depth of water at curb in feet 

 

 

 

Table 6.3.  Street Capacity Limitations for 100-Year Storm. 

 
Roadway Functional Classification 

100-Year Return Period Storm Street Capacity 
Limitations (See Notes) 

1. All roads A. Residential dwellings, public, commercial, and 
industrial buildings shall not be inundated at the 
ground line.   

 
B. The product of the maximum depth (measured in 
feet) of flow  at any point on the traveled way times the 
average flow velocity (feet per second) shall be less 
than or equal tosix (6). 
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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. 

6.5.4 Culvert Design 

6.5.4.1  Culverts 
Culverts shall be installed where natural or man-made drainage channels or ditches are crossed by roads.   

6.5.4.2  Design Storm Frequency 
All culverts shall be designed to pass the flow for the design storm as indicated in Section 6.6.1. 

6.5.4.3  Minimum Size 

The culvert size shall be 15 inch minimum, diameter for round pipe or an equivalent flow area for other 
pipe shapes. 

6.5.4.4  Culvert Materials 
Culverts shall be reinforced concrete pipe (RCP), except at residential driveways which may be 
corrugated metal pipe (CMP), in accordance with the Standard Details under roadways, and other traffic 
areas.   

6.5.4.5  Driveway Crossing Culverts 
The use of dip sections rather than culverts is encouraged where roadside ditches cross rural residential 
driveways.   

6.5.4.6  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. 

6.5.4.7  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 
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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. 

6.5.4.8  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. 

6.5.4.9  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. 

6.5.4.10 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. 

6.5.4.11 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 inches.   The design engineer shall 
provide written certification for cover less than 18 inches.   

6.5.5 Storm Drains  

6.5.5.1  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. 

6.5.5.2  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. 
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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. 

6.5.5.3  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.  

6.5.5.4  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. 

6.5.5.5  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. 

6.5.5.6  Minimum Pipe Size 
The minimum pipe size for public storm inlet laterals and public storm drain mains shall be 15 inches in 
diameter for round pipe, or an equivalent flow area for other pipe shapes. 

6.5.5.7  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 
inches.  The design engineer shall provide written certification for cover less than 18 inches.   

6.5.5.8  Manhole and Junction Spacing 
A manholeshall 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 inches 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. 
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6.5.5.9  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.  Manholes shall be located outside of the wheel path 
on collector and arterial roads where possible. 

6.5.5.10 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. 

6.5.5.11 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 6.4.  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 6.4.  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.   
 

Table 6.4.  Allowable Storm Inlet Types and Capacity Factors. 
 

 
Inlet or Catch 

Basin Type 

 
Standard 
Detail No. 

 
 

Permitted Use 

Permitted 
Location 

Condition 

 
 

Capacity Factor 
 
Type 4RCurb Inlet 

 
D06 

 
All Streets with 
Curb and Gutter 

 
Continuous Grade 

 
 

Sump 

 
0.70 (Grate) 
0.80 (Curb Opening) 
 
0.65  

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 6.2.  
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 or in front of driveways. 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 6.2. 
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6.5.5.12 Sand/Oil Interceptor 
Sand/oil interceptors shall be installed as set forth below: 
 

1. When required for compliance with this manual. 

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 

4. include a sampling port to sample water as it leaves the unit. 

5. An annual report of the condition of the sand/oil interceptor and any maintenance 
performed shall be submitted to the Engineering Division annually. 

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).  If the sand/oil interceptor is directly 
discharging to open ditch/slough/water body of U.S. then the applicant shall obtain NDEP and Army 
Corps of Engineers approval. 

6.5.5.13 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 rubber gasket reinforced 
concrete pipe (RGRCP) in accordance with ASTM C76, C506, C507 or C655C1433 or C850 shall be 
used for storm drain construction under roadways, other traffic areas.  Rubber gaskets shall conform to 
ASTM C443 and C1619. Reinforced concrete pipe shall be at a minimum Class III or the appropriate 
class when design requires greater pipe support strength.   
 
For storm drains less than 48-inches in diameter, plastic pipe as specified by the Nevada Department of 
Transportation (NDOT) Standard Specification for Road and Bridge Construction Section 708 may be 
used. Water tight joints per ASTM D3212 is required for all plastic pipe applications.  Deflection testing 
per NDOT Section 605 is required for all plastic pipe. All pipe joints, structure joints, and all joints 
between pipes and structures shall be watertight. 
 
For installations of less than 100-feet where RGRCP is not readily available, the contractor may use non 
gasketed concrete pipe with each joint wrapped in an external sealing band which meets ASTM C877 and 
is installed per manufacturer’s recommendations. 
 
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.   
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6.5.5.14 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 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,   the trench shall not be opened 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. 

6.5.5.15 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 storm drain pipe.  
The 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. 

6.5.5.16 Pipeline Installation 
All storm drain pipe shall be laid true to line and grade as shown on the approved plans.   The 
underground installation of all storm drain pipe shall be in accordance with manufacturer’s 
recommendations and the requirements of Division 6, and the “Standard Specifications for Public Works 
Construction.” 

6.5.5.17 Location and Alignment 
All storm drain pipe 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 6.6.5.10 Utility Clearances.  The location of storm drain pipes in public rights 
of way shall conform to the Standard Details. 
 
When storm drain pipes 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 pipe location and alignment. 

 
The minimum width of easements shall be 20 feet.  Other factors such as side slopes and structures within 
the easement may require additional width.  If a pipe is installed within an easement, temporary 
maintenance access with a minimum width of 12 feet may be required in accordance with Section 3.10.14 
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Improved Maintenance Access.  Permanent maintenance access in accordance with the requirements of 
Section 3.10.14 Improved Maintenance Access may be required by the County or utility purveyor. 

6.5.5.18  Storm Drain Outlet 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, but the existing soil conditions will ultimately dictate the maximum 
permissible velocity for designing any 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 (see Riprap Protection 
    at Outlets section in “Design and Construction of Urban  
    Stormwater Management Systems” ASCE Manual No. 77) 
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. 
 

6.5.6 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 1 foot above 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 3.10.14 Improved Maintenance Access to provide access for 
maintenance. 

6.5.7 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. 
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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.   
 
The following developments shall utilize private retention/detention basins to handle stormwater 
requirements: 

 Commercial type developments (i.e. retail, business, etc) 
 Industrial type developments 
 Multi-family residential (i.e. apartments, condominiums, townhomes) 
 

On lot retention/detention will not be allowed on parcels 1 acre or less in size. 

6.5.7.1  Detention/Retention Design Guidelines and Standards 
The following sections describe guidelines governing detention basin designs. 

6.5.7.1.1 Detention Facilities 
Detention facilities shall comply with the following: 
 

1. Impounding of water for stormwater control purposes shall comply with regulations of 
the Nevada State Engineer for the construction of dams where pertinent. 

2. 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 
2.2.11.3 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. A low flow concrete valley gutter shall be constructed for publicly 
maintained facilities.Detention basins shall be below grade unless otherwise approved in 
writing by the Douglas County Engineer. 

3. Impacts from and to groundwater shall be evaluated and mitigated. 

4. Basins shall be sited within drainage easements. Basins accepting flows from the public 
right-of-way will be dedicated to the public.  If the basins are to be publicly maintained 
then they shall be on a separate parcel dedicated to the entity that will be maintaining.  
The use of multiple small detention/retention basins is prohibited. 

5. 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). 

6. 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. 

7. In-channel detention basins shall safely pass the 100-year storm event as a minimum. 

8. 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 
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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. 

9. 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. 

10. Design of all detention basins shall include emergency spillways which pass the 100-year 
storm event and are protected against erosive forces. 

11. A minimum of one foot of freeboard is required above the emergency spillway design 
water surface elevation. 

12. Basin discharge shall be self-regulating (passive). 

13. 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. 

14. 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 9 inch reinforced concrete ramp with slope no steeper than 6:1 horizontal to vertical 
with a minimum width of 12 feet.  Structural surfaces other than PCC or asphalt concrete 
may be allowed for the ramp with the approval of the County and entity that will maintain 
the basin.  

15. The outlet for the basin shall be placed at the flow line of the basin and not above it. 

Where retention/infiltration has been approved, 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. 



Douglas County    
Design Criteria and Improvement Standards  June 15, 2017 

 

Storm Drainage  Part II Page 6-25 

6.5.7.1.2 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.  

6.5.7.1.3 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. 

6.5.7.1.4 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. Spillways shall flow to historic pattern. 
 
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 
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. 

6.5.7.1.5 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. 

6.5.7.1.6 Trash Racks 
All outlet and inlet works shall be provided with a trash rack and cut off wall for debris and scour control.  
The trash rack shall provide a maximum bar spacing of 8 inch from center to center of bar.  The total area 
of the trash rack shall allow for passage of the design outlet flow with 50 percent of the trash rack 
blocked. 

6.5.7.1.7 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. 

6.5.7.1.8 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. 
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6.5.7.1.9 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 

IRRIGATION FACILITIES 
  

7.1 Statutory Authority 
Title 20.100.070 of the Douglas County Consolidated Development Code (DCCDC) provides the 
statutory authority for the use of this manual for irrigation design.  Irrigation policy and development 
requirements are contained in Title 20.100.070. This Division does not apply to landscaping and 
irrigation of residential and commercial properties. 

7.1.2  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.    
 
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.  Through coordination with Water 
Conveyance Advisory Committee the design consultant shall determine irrigation flows. 

7.2  Irrigation facilities standards. 
 
A. Standards.  All ditch rights-of-way must be provided access for maintenance in accordance with these 
standards and restrictions: 

1. Cross fencing of ditches on parcels of 20 net acres and greater may be permitted upon 
recommendation of the water conveyance advisory committee. 
2. Lots or parcels of less than 20 net acres must not be designed to require cross fencing of the 
ditch. 
3. On parcels of less than 20 net acres, livestock access to the ditch right-of-way may be 
permitted as long as the integrity of the ditch bank is maintained. 
4. Where ditch rights-of-way are cross fenced there must be a 16-foot-wide metal gate providing 
continuous access for ditch maintenance. 
5. Where a project creates parcels or lots of one acre or less, underground piping for irrigation 
and storm drainage must be required, unless otherwise approved by the water conveyance 
advisory committee. 
6. Where a road or driveway intercepts a ditch and its construction would restrict or prohibit 
access along the ditch, ramps or other facilities as approved on the drainage and irrigation plan 
must be provided for both the upstream and downstream faces to facilitate access by ditch 
maintenance vehicles. 
7. The culvert installed in a ditch or ditch crossing on a road, street, alley or driveway installed as 
a consequence of a subdivision or parcel map must be capable of passing 150 percent of the 
hydraulic capacity of the ditch up to the capacity of a 48-inch culvert.  Beyond the capacity of a 
48-inch culvert, the culvert must be capable of passing 100 percent of the hydraulic capacity of 
the ditch.  The installation must not change velocity in any manner which increases erosion.  
Erosion controls may be required to the satisfaction of the water conveyance advisory committee. 
8.  Piping of ditches exclusive of road, street, alley, or driveway crossings must be capable of 
passing at least 150 percent of the hydraulic capacity of the ditch, up to the capacity of a 48-inch 
pipe.  Beyond the capacity of a 48-inch pipe, the pipe must be capable of passing 100 percent of 
the hydraulic capacity of the ditch.  Piped ditches must have manholes and other points of access 
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to provide for routine maintenance and cleaning in accordance with the design manual.  The 
installation must not change velocity in any manner which increases erosion.  Erosion controls 
may be required to the satisfaction of the water conveyance advisory committee.  The committee 
may recommend, and the final decision maker may allow, variations in the capacity of the pipe to 
not less than 100% of the hydraulic capacity of the ditch when supported by sound engineering 
principles and practical consideration.   
9. When a culvert greater than 24 feet in length is installed as a consequence of subdivision or a 
parcel map there must be a trash rack installed on the upstream side.  The trash rack must be 
constructed in compliance with this manual and the Standard Details for Public Works 
Construction. 
10. A development which is entitled to water from a ditch must provide a headgate and 
measuring device diversion structure in the ditch, approved by the federal water master or the 
state engineer. 
11. A development which is entitled to water from a ditch must form a homeowner’s association 
which will be obligated to their proportionate share of the ditch’s maintenance. 
12. For any development with lots ten acres in size or smaller which are entitled to irrigation 
water, the developer must provide an irrigation management plan which designates 
administrative responsibility.  The drainage or irrigation plan must show how water will be 
supplied to and tailwater collected for each lot within the development. 
13. Where a ditch is piped, where water rights are transferred from a ditch or where drainage 
goes into a ditch, there must be a continuing responsibility to pay a proportionate share of the 
costs of ditch maintenance, which can be calculated in terms of the actual costs of ditch 
maintenance or as though the water rights were still delivered through the ditch by the owner of 
the water rights.  This is required until a change is approved either by all parties holding water 
rights in the ditch or by the water conveyance advisory committee. 

 
B. Use of the ditch right-of-way for the storage or disposal of wood, debris, garbage or other waste or any 
other use of the right-of-way area which impedes the access along or maintenance of the ditch is 
prohibited.  

7.2.1 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, ,  the trench shall not be opened 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. 

7.2.2 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 irrigation pipe.  
The dewatering operation shall be carried out so that it does not destroy or weaken the strength of the soil 
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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. 

7.2.3 Pipeline Installation 
All irrigation pipe shall be laid true to line and grade as shown on the approved plans.   The underground 
installation of all irrigation pipe shall be in accordance with manufacturer’s recommendations and the 
requirements of Division 7, and the “Standard Specifications for Public Works Construction.” 

7.2.4 Location and Alignment 
All irrigation pipes shall be placed within an irrigation maintenance and access easement.  The minimum 
width of easements shall be twenty (20) feet when piped and thirty-two (32) feet plus top width of ditch 
for an open channel. 
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DIVISION 8 

GEOTECHNICAL ENGINEERING REPORTS 

8.1 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: 
 

1. Grading in excess of 5,000 cubic yards 

2. As required by the County due to special or unique site characteristics 

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

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

5. As required by the International Building Code 

8.2 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. 

8.2.1 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 
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encountered), all geologic measurements, soil density, and description of all encountered 
materials. 

5. 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. 

6. The site earth materials and geologic structure shall be discussed. 

7. Regional geology shall be discussed. 

8. The presence of faults shall be evaluated.  Table 8.1 presents the topics and contents of 
geologic reports on faults that should be considered. 

9. Rippability shall be considered. 

10. Large rock disposal and handling shall be discussed. 

11. Seismicity of the region and site shall be evaluated. 

12. Site grading details and specifications shall be discussed. 

13. Disposal of surplus materials shall be discussed. 

14. Soil erosive properties shall be discussed. 

8.2.2 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. 

2. 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. 

3. 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. 

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

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

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

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

8. Recommendations for retaining methods shall be discussed. 

9. Effects of surface water and ground water shall be discussed.  Mitigation measures shall 
also be discussed. 
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8.2.3 Geotechnical Parameters 
As a minimum, the geotechnical engineering report shall discuss and present soils engineering 
parameters as follows: 
 

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. Liquefaction 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. 

8.2.4 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. 

5. Recommendations to address water encountered in trenching operations.  See also 
Pipeline Bedding and Dewatering in the Water, Sewer, and Storm Drainage sections of 
this Design Manual. 



Douglas County   
Design Criteria and Improvement Standards  June 15, 2017  

Geotechnical engineering reports  Part II Page 8-4 

8.3 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: 
 

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

2. 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. 

3. Subdrain locations shall be shown on the record drawings. 

4. 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. 

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

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

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

8. Results of laboratory and field tests. 

9. Plan showing locations of soils tests. 

10. Critical finished grades. 

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

8.4 References 
 

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

2. “International Residential Code,” International Code Council, Inc. 
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Table 8.1 
Contents of Geologic Reports on Faults 

 
I. Text. 

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

B.  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 8.1 
Contents of Geologic Reports on Faults (Continued). 

 

b.  Soil-profile development. 

c.  Rock and mineral weathering. 

d.  Landform development. 

e.  Stratigraphic correlation of rocks/minerals/fossils. 

f.  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. 

a.  Aerial reconnaissance overflights. 

b.  Geodetic and strain measurements. 

c.  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 8.1 
Contents of Geologic Reports on Faults (Continued). 

 

II. 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. 

III. Illustrations — 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 III(A) or III(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. 
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DIVISION 9 

EASEMENTS9.1 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 and accompanying graphic exhibit 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. For utilities 
or facilities that cross property owned by the County, utility purveyor or GID an easement shall be 
obtained.  Private utilities and facilities shall not encroach into a public utility easement.  Any public 
utility may use the public Right of Way for the installation of their facilities subject to County approval 
without seeking an additional easement. 

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) 

Underground Public Utility (gas, electric, 
telephone, cable television) 

7.5 feet (along all residential road frontages) 

10 feet (along all commercial road frontages) 

5 feet (along all side and rear lot lines)1 

Storm Drainage & Irrigation Channels 

(open drainage channels) 
32 feet plus top width of ditch 

Storm Drainage & Irrigation (underground 

conveyance) 
20 feet2 

Water Lines, Sewer Lines 20 feet2 

Slope 

Limits of slope plus 20 feet at the top of slopes that are 
greater than 15 feet in height.  Limits of slope plus 20 
feet at the bottom of slopes when the bottom of slope is 
not adjacent to public right-of-way. 

Other Easements 20 feet2 

 
Notes: 
1.  Lots less than one acre in size are not required to dedicate public utility easements along the side and rear lot 

lines.  
2.  Final easement width shall be determined by pipe width, required trench clearance and excavated side slopes not 

steeper than 2:1 horizontal to vertical. 

9.3 Easement Location 
Public utilities installed on private property shall be installed in public utility easements centered in 
private drive aisles. In no case shall public utilities be located under private parking spaces. Placement in 
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landscape areas is not desired, but may be acceptable on a case by case basis. Easements granted through 
decorative pavement or other unique surface materials shall note in the dedication documents the utility 
is not required to replace the specialty pavement. 
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DIVISION 11 1 

INSPECTION AND TESTING 2 
 3 
11.1 General 4 
This Division presents the requirements and responsibilities of those parties involved in the inspection, testing, 5 
verification, and acceptance of improvements constructed within Douglas County and to ensure the consistent 6 
quality of such improvements. 7 
 8 
The Division consists of three sections.  Section One outlines the protocol for the inspection and testing of 9 
improvements that are designed and constructed due to private development.  Section Two of this Division 10 
outlines the protocol for the inspection and testing of improvements that are being completed by a public 11 
agency.  Section Three of this Division outlines the protocol for the inspection and testing for projects 12 
completed by a public utility company that operates under a franchise agreement with Douglas County or a 13 
private utility company (private water companies, natural gas, cable, telephone, etc.).  14 
 15 
SECTION ONE: 16 
 17 
This section applies to work completed due to private development within Douglas County. The County is the 18 
legal permitting agency for construction that occurs under Title 12, 18 or 20 of the Douglas County Code.  19 
After the permit is issued Douglas County has the option to retain or delegate authority (at the request for the 20 
Entity that will maintain the completed improvements) to inspect the construction of public improvements 21 
constructed by a private developer following this Division.  If a delegation of inspection authority is assigned to 22 
a Town or GID, the protocols in this manual are valid only up to and including the preconstruction conference.  23 
The Town or GID shall handle inspections and testing as they see fit.  The private developer of the project shall 24 
be considered the owner for the purposes of this section. 25 
 26 
11.2 Responsibilities 27 
 28 
11.2.1 Owner 29 
The owner must: 30 
 31 

1. Retain and be financially responsible for the services of an Engineer of Record. 32 
 33 
2. Retain and be financially responsible for the services of a Quality Control Testing Firm (QC) 34 

which shall report to the Engineer of Record.  The quantity and type of tests required shall be 35 
in accordance with Orange Book Section 336. 36 

 37 
3. Make every reasonable effort to retain the QC and the Engineer of Record that were responsi-38 

ble for the preparation of the approved soils report and the approved improvement plans 39 
respectively. 40 

 41 
4. Retain and be financially responsible for the services of a contractor, properly licensed by the 42 

State of Nevada, to perform the nature of the work required.  43 
 44 
5. Be responsible to the County for the adequacy of design and completed work.  Defective 45 

design, material, equipment, or workmanship, or unsatisfactory work which may be 46 
discovered before final acceptance, or within one (1) year thereafter, must be corrected 47 
immediately at the request of the Engineer of Record or County Engineer, without extra 48 
charge, notwithstanding that it may have been overlooked in previous inspections.  The 49 
failure to ensure adequate oversight of inspection of the contractor’s work shall not relieve 50 
the owner from the obligation to perform sound and reliable work. 51 

 52 
6. Designate a representative with authority to act on behalf of the owner. 53 

 54 
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11.2.2 Contractor 1 
The Contractor must: 2 
 3 

1.  Attend the preconstruction meeting.  The contractor should provide a list of proposed shop 4 
drawings and materials lists (if the shop drawings or materials are not in conformance with 5 
the Orange Book) at this time, however alternate materials and methods are able to be 6 
considered by the County Engineer at any time during construction.  The contactor shall 7 
discuss proposed construction methods and materials testing procedures and designate a 8 
representative who has the authority to resolve issues during construction and who will be on-9 
site on a daily basis during construction. 10 

 11 
2. The contractor shall not initiate any construction activity, including erosion control and 12 

fencing until all utilities, Towns, and GIDs have completed field locate markings or prior to 13 
the preconstruction meeting. 14 

 15 
3. Notify the County Inspector of the date and estimated time that work on the following items 16 

is expected to begin:   17 
a. Grading, excavation, and fill operations. 18 
 19 
b. Placement and testing of sewer lines, water lines, and storm drain lines. 20 
 21 
c. Backfilling of water lines, sewer lines, drainage lines or appurtenances. 22 
 23 
d. Placing of reinforcing steel, forms and falsework for concrete structures. 24 
 25 
e. Placing the concrete for curbs, gutters, sidewalks, alleys, valley gutters, headwalls, 26 

or structures. 27 
 28 
f. Placing of base course or subbase material. 29 
 30 
g. Placing asphalt concrete or Portland cement concrete pavement. 31 
 32 
h. Sealing asphalt concrete or Portland cement concrete pavement. 33 
 34 
1. Installation and testing of landscape irrigation. 35 
 36 
j. Drilling and construction of municipal wells and water storage tanks. 37 
 38 

 The required notification must be given not less than one (1) working day in advance and, if 39 
subsequent conditions cause a delay to the start of work, the contractor shall notify the 40 
County Inspector of the delay as soon as possible (See, Section 11.3, Inspection 41 
Requirements, for additional information).  It is understood that conditions beyond the control 42 
of and due to no fault of contractor may require a change in the day’s schedule. 43 

 44 
4. Inspect all workmanship and materials in accordance with this manual, the Orange Book and 45 

the approved contract documents.  No work or materials will be accepted by the County 46 
without all required inspection and testing having been completed.   47 

 48 
5. Changes to the approved plans: 49 
 50 

A) For work on private property the contractor shall notify the Engineer of Record, of 51 
proposed changes to the approved improvement drawings.  The Engineer of Record shall 52 
determine the appropriate course of action.  For items on private property which are 53 
regulated under County Code the Engineer of Record should notify the County Engineer 54 



Douglas County   
Design Criteria and Improvement Standards  December 4, 2014  

Inspection and Testing  Page 11-3 

of the proposed change as soon as practical and understands any direction to the 1 
contractor without consulting the County Engineer shall be considered “at risk.” 2 

 3 
B) For work on items the public will maintain (items within a Right of Way or Public 4 

Easement), the contractor shall immediately notify the Engineer of Record of the 5 
proposed changes from the approved improvement drawings.  If the proposed change 6 
does not meet minimum County Standards, the Engineer of Record shall notify the 7 
County Engineer of the proposed change. Such a change may require submittal of 8 
revised plans if required by the County Engineer .The County Engineer will forward the 9 
proposed changes to any affected Town, GID, or private utility for review. The County 10 
will not be liable for delays caused by the review and approval of such changes.  The 11 
County Inspector shall be made aware of any field changes directed by the Engineer of 12 
Record as soon as possible.  If it is later determined that the direction provided by the 13 
Engineer does not meet minimum County standards an alternative solution may be 14 
required. 15 

 16 
6. Provide accessibility and exposure of all construction work subject to inspection (See Section 17 

11.3) until inspected by the County Inspector and the QC.  The County shall not be liable for 18 
expenses entailed in the removal or replacement of material required to allow inspections to 19 
occur. 20 

 21 
7. Notify the County Inspector at least one (1) working day in advance of initiating construction 22 

or resuming construction after unscheduled interruptions.  23 
 24 
8. Be responsible for construction site safety and adherence to all safety regulations, including 25 

Occupational Safety and Health Administration (OSHA) Standards. 26 
 27 
11.2.3 County Engineer 28 
The County Engineer or a designated representative must: 29 
 30 

1. Assign a primary contact (County Inspector) to the contractor who shall serve as the County’s 31 
representative during construction of improvements.  For projects within the limits of a GID 32 
or Town, please refer to Section 11.4, Delegation of Inspection Authority, for additional 33 
information. 34 

 35 
2. Attend the preconstruction conference and provide meeting minutes to all attendees within a 36 

week after the meeting 37 
 38 
3. Provide the contractor a more detailed list of work that requires notification per 11.2.2.3 at 39 

the time of permit issuance. 40 
 41 
4. Keep a daily report of construction activities, including pertinent conversations with the 42 

contractor, Town, GID, Utility Purveyors, Engineer of Record, and Testing Firms. 43 
 44 
5. Review the daily inspection/testing reports submitted by the QC on a weekly basis. 45 
 46 
6. Provide written notification to the owner, contractor, and Engineer of Record when materials 47 

or workmanship that do not meet County standards have been constructed and have not been 48 
satisfactorily corrected by the contractor within one week of verbal notification to the 49 
contractor.  The written notification shall be supported by field reports and/or test results.   50 

 51 
7.           Conduct a semi-final inspection upon substantial completion of the work, and a final 52 

inspection upon final completion of the work, and prepare a list of items that are deficient and 53 
need to be corrected prior to acceptance of the improvements by the County.   54 

 55 
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11.2.4 Engineer of Record 1 
The Engineer of Record must: 2 
 3 

1. Furnish plans and, as required (if materials or details differ from county standards), 4 
specifications on behalf of the owner to the County and any other Entity which will be 5 
accepting maintenance of infrastructure at the completion of the project for permit review and 6 
approval.  7 

 8 
2. Prior to the preconstruction conference, submit the qualifications of the QC, any field 9 

inspection personnel, and testing technician personnel for the project to the County Engineer 10 
for review.  Personnel qualifications shall meet the minimum qualifications specified in this 11 
manual. 12 

 13 
3. Initiate a preconstruction conference prior to the start of construction.  Representatives 14 

inclusive of all affected agencies shall receive notice of the meeting both in writing and by 15 
phone.  The notice shall be issued as soon as possible, but in no case later than two business 16 
days prior to the meeting unless agreed upon by all participants.   17 

 18 
4. During construction, the Engineer of Record shall respond to contractor and County Requests 19 

For Information (RFI).  If deviations from the approved plans are necessary under Section 20 
11.2.2.5, the Engineer of Record shall prepare revised plan sheets and submit them to the 21 
County for review and approval. 22 

 23 
5. If finished work is found to be defective by the County due to materials, improper design, 24 

construction means and methods, or negligence, the Engineer of Record may assist the 25 
contractor in providing a solution that does not require complete removal and replacement of 26 
the work.  Any considered proposal must have the seal of the engineer and must be reviewed 27 
by the contractor prior to review by the County.  The County Engineer will have the final 28 
authority to approve or deny the Engineer of Record’s recommendations. 29 

 30 
6. Provide to the County, upon completion of improvements, a letter verifying the improvements 31 

were constructed in compliance with this manual, approved improvement plans, and County 32 
standards.  Provide a copy of the record drawings in PDF format and DWG format to the 33 
County on a compact disk or other electronic medium acceptable to the County.  The final 34 
completion and acceptance of all such improvements, including recommendations of release 35 
and return of security (if any), shall be subject to the approval of the County Engineer.  36 
Sufficient copies shall be provided to the County so that the County may provide any Town, 37 
GID, or Utility Purveyor with a copy of the record drawings. 38 

 39 
11.2.5 Quality Control Testing Firm 40 
The Quality Control Testing Firm must: 41 
 42 

1.  Provide the Engineer of Record a list of materials testing technicians that will be assigned to 43 
the project. 44 

 45 
2. Attend the preconstruction conference. 46 

 47 
3. Notify the contractor and County Inspector of the preliminary result of the material tests and 48 

provide authorization for the contractor to continue to the next step of construction. 49 
 50 

4. Provide chronological copies of inspection and test reports, at the end of each week, for the 51 
previous week’s inspections and tests for work completed within the Right of Way or in a 52 
public utility easement.  These copies may be electronic or bound paper copies. The County 53 
shall keep one copy and make the other copies available to the Town, GID, or other utility 54 
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company that requests a copy.  The number of weekly copies shall be determined at the 1 
preconstruction meeting. 2 

 3 
For work on private property, the County requires the results of the materials tests at the end 4 
of the project.  The results of these tests are not for review, but to include in the archiving of 5 
the information for a permanent public record 6 

 7 
11.3 Inspection Requirements 8 
 9 
11.3.1 General 10 
For the purpose of implementing the requirements of this manual, inspection shall mean the County Inspector 11 
who shall be present to observe the operations of the contractor during scheduled inspections or at other times 12 
as the County Inspector deems necessary.  The County is required to have an inspector onsite during contractor 13 
scheduled inspections.  County staff may assist in the inspection, as directed by the County Engineer, to ensure 14 
the contractor’s schedule is met.  If the County is unable to be present onsite when requested by the contractor, 15 
certain inspections may be waived by the County Inspector orally to not delay the contractor with the project 16 
schedule.  Written notification of this waived inspection will be sent to the contractor via email or post for the 17 
contractor’s records. 18 
 19 
11.3.2     Preconstruction.  20 
 If a Town or GID requests the Delegation of Inspection Authority the following protocol will only apply to 21 
onsite improvements that will not be maintained by the Town or GID.  The Town or GID may establish their 22 
own protocol for the testing and inspection for items they will own and maintain within the ROW. (See Section 23 
11.4) 24 
 25 

1. Upon approval of the plans submitted by the Engineer of Record, the County will notify the 26 
owner and the Engineer of Record that a permit is ready to be issued. 27 
 28 

2. The approved plans and inspection notification list may be picked up by the Engineer of 29 
Record, Contractor, or Owner after payment of fees, the permit will not be issued until the 30 
preconstruction conference has occurred or waived by the County Engineer (See Item 5 31 
below). 32 

 33 
3. A preconstruction conference must be scheduled by the Engineer of Record as required under 34 

Section 11.2.4.3. 35 
 36 

4. Upon completion of the preconstruction conference the County Engineer will provide the 37 
permit to the contractor.  38 

 39 
5. The contractor may request to forgo a preconstruction conference if they feel the conference 40 

is not necessary for the project.  This request will be granted with concurrence from all 41 
affected GIDs, Towns, utility companies, and the County Engineer. Written permission to 42 
forgo the preconstruction conference will be included with the issued permit. 43 

 44 
11.3.3 Construction 45 
 46 
 1. The County Inspector must, at a minimum, be notified the day before work will begin on the 47 

following items that will be owned or maintained by the public In order to clarify the specific 48 
items that require this notification, a list shall be provided to the contractor at the time of plan 49 
approval. 50 

 51 
  The list below is not intended to be a required construction sequence for improvements.  52 

Work may be concurrent on numerous items.  The means and methods of construction are left 53 
to the contractor unless specifically called out in the Orange Book.  The means and methods 54 
selected for construction must allow for testing per Section 336 of the Orange Book 55 
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 1 
  A.  Curb, Gutter, and Sidewalk 2 
   I.  Subgrade 3 
   II. Base 4 
   III. Forms 5 
   IV. Concrete Placement 6 
   V. Final Inspection 7 
 8 
  B. Pavement 9 
   I. Subgrade 10 
   II. Base 11 
   III. Paving  12 
    a. weather conditions 13 
    b. concrete curbing has cured as required by Orange Book 14 
    c. base material undamaged and free from moisture 15 
    d. proper equipment onsite 16 
    e. tack coat material and installation meets specifications 17 
    f. supplied asphalt meet specifications for material and temperature 18 
    g. asphalt installed in proper lifts and with rolling procedures 19 
   IV. Manhole, Valve, and Monument Adjustments 20 
   V. Final Inspection 21 
 22 

C. Water 23 
I. Trench Excavation 24 
II. Bedding 25 
III. Pipe 26 
IV. Bedding Backfill  27 
V. Trench Backfill 28 
VI. Final Inspection and Testing 29 

 30 
D. Sewer (Sanitary and Storm) 31 

I. Trench Excavation 32 
II. Bedding  33 
III. Pipe  34 
IV. Bedding Backfill  35 
V. Manholes 36 
VI. Trench Backfill 37 
VII. Rip-Rap/Detention Basin Inspections (Storm Sewer) 38 
VIII. Final Inspection and Testing.  39 

 40 
E. Landscaping (Within Right of Way Only) 41 

I.              Irrigation Conduit 42 
II.              Controls 43 

III.               Plant Condition 44 
 45 

 46 
2. Contractor and Inspector Coordination: 47 

 48 
A) The contractor shall arrange inspections by contacting the County Inspector the day before 49 

the work will begin, either in person, email or by phone.  Required inspections are those 50 
where work is being completed within a Right of Way or Public Utility Easement. The 51 
contractor shall leave a message if the contact is over the phone requesting either a morning 52 
or afternoon inspection.  The County Inspector shall coordinate the next morning with the 53 
contractor for the approximate time the inspection will be necessary.  The contractor shall 54 
also state the approximate limits, by station, of the inspection. 55 
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 1 
B) For work on private property that will not be the maintenance responsibility of the public the 2 

County will make unannounced site inspections as it deems necessary, but the contractor shall 3 
not be required to coordinate these inspections. 4 

 5 
3. If the contractor has proceeded to the next phase of construction without notifying the County 6 

Inspector that the work was to take place the County Engineer may issue a Stop Work Order.  The 7 
missed inspection shall be corrected by unearthing the previous work and allowing the inspection to be 8 
completed. 9 
 10 

4. If material test results are not being provided by the QC or the County has reason to question the 11 
results of the test, the County may hire a third party QC.  If the results of the test from the 3rd party QC 12 
are different than the original test results with respect to pass/fail the County shall be justified in 13 
billing the owner for the additional test. 14 

 15 
5. Plans approved by the Douglas County Community Development Department must be readily 16 

available on site at all times.  All plan sheets must have an “SIP Approval” stamp.  If approved plans 17 
are not on site, the contractor may be issued a Stop Work Order.  Work shall not commence until the 18 
approved plans are on site.  Approved plans shall include all plan sheets that have been revised after 19 
initial county approval. 20 
 21 

6. For underground utility work to be maintained by a GID (GID owned water, MGSD, TDSD, etc.) 22 
where the GID does not also maintain the road, the inspection and authority of the GID extends to pipe 23 
zone (e.g. 1-foot above the top of pipe).  The trench and road section of these improvements shall be 24 
under the inspection of the entity that is responsible for the maintenance of the roadway (following the 25 
Delegation of Inspection Authority). 26 

 27 
11.4 Delegation of Inspection Authority 28 
 29 
11.4.1 General 30 
 31 
The County recognizes that public agencies such as a General Improvement District (GID) or Town (“Entity” 32 
or collectively, “Entities”) may not own a public right-of-way impacted by construction but may maintain the 33 
improvements within the right-of-way.  Since the Entities may be responsible for maintaining these 34 
improvements, the County believes the Entities should have the opportunity to test and inspect the facilities 35 
they will be responsible for maintaining.  A delegation of inspection authority will be granted at the request of 36 
an Entity on a project-by-project basis. (Following item 9 below).  It is also understood that the County is the 37 
permitting agency and has the ultimate responsibility to ensure that all testing and inspection standards are met. 38 
 39 
11.4.2 Delegation of Inspection Authority Procedure 40 
 41 

1. Site Improvement Permit (SIP) applications that are submitted for review for projects that are located 42 
within the boundaries of an Entity shall be forwarded to the Entity for review.   43 

 44 
2. The Entity shall fill out and return the “Delegation of Inspection Authority” form found at the end of 45 

this division to the County within ten (10) working days from the date the plans were submitted to the 46 
County.  In order to be eligible to assume this inspection responsibility, the Entity must have a 47 
registered professional engineer on staff or under contract to respond to the contractor or inspector 48 
“request for information” during construction.  The Entity must also identify and provide the phone 49 
number for the individual responsible for conducting any inspection to the County. 50 

 51 
3. If the Entity accepts the responsibility for conducting inspections, the County agrees that it will not 52 

collect any testing or inspection fees (for the items that will be inspected by the entity) prior to issuing 53 
any permit.  The collection of any testing and inspection fees shall be the responsibility of the Entity. 54 

 55 
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4. The County will transfer the inspection and testing authority to the Entity at the preconstruction 1 
conference. 2 
 3 

5. If the Entity determines that deviations from the approved plans are necessary for any reason, the 4 
Engineer of Record shall prepare revised plan sheets and submit them to the County for review and 5 
approval.  The County will provide a set of plans to the Entity to review and approve.   6 
 7 

6. The County Inspector shall visit the site to conduct an inspection per the approved plans but will not 8 
provide direction directly to the contractor unless the direction involves public life/safety issues.  All 9 
communication from the County Inspector to the contractor shall be through the inspector designated 10 
by the Entity. 11 

 12 
7. The Entity shall provide the County with weekly material testing results. 13 

 14 
8. The County will be given the opportunity to attend the final inspection with the Entity to verify that 15 

the project was constructed in accordance with the approved plans.  During final inspection, the 16 
County may add items to the final punch list.  Additional items unrelated to the punch list items may 17 
not be added after final inspection unless the items affect the health and safety of the public. 18 

 19 
9. The Entity will provide the County with a set of digital “Record Drawings” prepared by the Engineer 20 

of Record at the completion of the project. 21 
 22 

10. If the Entity fails to fulfill its responsibilities or to otherwise coordinate with the County (for example;  23 
provide materials test results, coordinate or allow for final inspection of the project, or provide “as 24 
built” plans), the County may determine that the Entity is unable to perform testing and inspection 25 
duties and may revoke that authority for future projects. 26 

 27 
11.5 Testing Services 28 
 29 
11.5.1 General 30 
All Materials Testing must be performed in accordance with the requirements contained in Orange Book 31 
336.00-1 32 
 33 
11.5.2 Testing Firm 34 
 35 
11.5.2.1 Laboratory 36 
 37 
The testing firm shall be responsible for the laboratory testing of soil, concrete, asphalt and any other tests as 38 
required by the Orange Book.  The testing firm must have suitable test equipment and laboratory facilities for 39 
the storing, preparation and testing of samples.  The firm must have the capability of performing all laboratory 40 
testing associated with its intended functions according to governing procedures and shall have the facilities 41 
and equipment required for all laboratory testing it performs.  If equipment or expertise in the performance of a 42 
specialized test is not available in-house, then the services of a subconsultant or its equipment may be utilized. 43 
 44 
Testing Laboratories shall be accredited by American Association of State Highway and Transportation 45 
Officials (AASHTO) Materials Reference Laboratory (AMRL).  For concrete testing only, the laboratory may 46 
be accredited by the Cement and Concrete Reference Laboratory (CCRL).  If a laboratory obtains an 47 
accreditation they believe to be equivalent to the two listed above, then the laboratory may submit its 48 
accreditation information to the County Engineer for review and approval.  This equivalency review must be 49 
completed prior to the issuance of the NTP. 50 
 51 
11.5.2.2 Individuals 52 
 53 
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Individuals who perform field testing and sampling shall have the appropriate qualification from the Nevada 1 
Alliance for Quality Transportation Construction or a minimum of 5 years testing experience.  For concrete 2 
testing an ACI Grade 1 Technician certification is required.  3 
 4 
SECTION TWO 5 
 6 
11.6  Capital Projects Completed by a Public Agency 7 
 8 
11.6.1.1 General 9 
This section of the manual shall apply to any construction performed by a Town, GID, State Agency, Federal 10 
Agency, another County Department (e.g., Parks & Recreation or Public Works), or a public utility company 11 
(collectively, “Entity”) that does not operate under a franchise agreement with Douglas County.  This section 12 
applies only to the issuance of a SIP or encroachment permit and does not impact those activities within the 13 
jurisdiction of the Building Division. Maintenance work completed by a public agency is outside of the scope 14 
of this division. 15 
 16 
11.6.1.2 Inspection 17 
 18 

1. A permit for work within a public right-of-way shall be issued in accordance with the Douglas County    19 
Code.  Regardless of code, permits submitted for maintenance work shall be issued at no cost to the 20 
Entity. 21 
 22 

2. A preconstruction conference must be scheduled by the department or Entity as required under Section 23 
11.3.2.  For less complex projects the contractor may request to forgo a preconstruction conference.  24 
With concurrence from all affected GIDs, Towns, utility companies, and the County Engineer, written 25 
permission to forgo the preconstruction conference will be granted. 26 

 27 
3. If the completed improvements will be maintained by a public Entity, or if the improvements are being 28 

completed by a County department other than Community Development, the procedures outlined in 29 
Section 11.3 for inspection may be modified as follows:   30 

 31 
a. The Entity may hire a third party inspector to oversee the construction of the project.  The 32 

selected third party inspector will be responsible for arranging all testing and inspection 33 
duties related to the project.   34 

 35 
b. The County Inspector shall have the authority to visit the construction site but will only 36 

provide direction to the contractor through the third party inspector, unless the direction 37 
corrects items that pose a threat to public health or safety. 38 

 39 
4. In order to receive a Notice of Completion, the County must receive a copy of the record drawings in 40 

an electronic format on a compact disk or other electronic medium acceptable to the County.  Bound 41 
chronological copy of inspection and test reports must be provided to the County.  Although the 42 
constructed facilities will not be maintained by the County, the County must have a permanent record 43 
of what has been constructed within the public right-of-way.  44 

 45 
SECTION THREE 46 

 47 
11.7 Public Utility Companies that Operate Under a Franchise Agreement or Private Utilities  48 
 49 
The following section applies only to construction by a public utility company that operates under a franchise 50 
agreement with Douglas County or a private utility company this includes private water companies, cable, 51 
telephone, gas, power, etc. that secure an encroachment permit from Douglas County.  Projects that require a 52 
site improvement or building permit shall be handled under Section Two of this Division. If the work to be 53 
completed within the boundary of a Town or GID a delegation of inspection authority will be granted at the 54 
request of an Entity on a project-by-project basis in accordance with Section 11.4.  It is also understood that the 55 
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County is the permitting agency and has the ultimate responsibility to ensure that all testing and inspection 1 
standards are met.  If the work is completed within a County maintained road or within a GID maintained road 2 
where the inspection authority is not requested by the entity the following protocol shall be followed: 3 
 4 

1. A permit shall be applied for in accordance with Douglas County Code.  The majority of work 5 
requested by a private utility shall be completed under an encroachment permit. 6 
 7 

2.  A preconstruction conference must be scheduled by the utility company or contractor as required 8 
under Section 11.3.2.  For less complex projects the contractor may request to forgo a preconstruction 9 
conference.  With concurrence from all affected GIDs, Towns, utility companies, and the County 10 
Engineer, written permission to forgo the preconstruction conference will be granted. 11 
 12 

3. Work shall be completed by a properly licensed contractor or by in house utility crews following 13 
Nevada Revised Statues Chapter 624. 14 
 15 

4. The utility company shall arrange all inspection and testing.   16 
 17 

a. For work within the Right of Way, provide two bound chronological copies of inspection and 18 
test reports or an electronic copy, at the end of each week for the previous week’s inspections 19 
and tests.  The County shall keep one copy and provide the second copy to the Town or GID 20 
where the work has taken place.  21 
 22 

b. For work on private property, copies of the materials testing are not required. 23 
 24 

5. The County Inspector will visit the site.  Standards and details shall follow Douglas County Details for 25 
trench and pavement replacement.  Utility standards and details shall be used for work within the pipe 26 
zone and all appurtenances.  Items which may affect the roadway are under the jurisdiction of the 27 
entity that owns the Right-of-Way. 28 

 29 
If the delegation of inspection authority is accepted the Entity may deviate from the above written protocol as it 30 
sees fit, but at a minimum the entity shall: 31 
 32 

1. Provide the County with weekly material testing results. 33 
 34 

2. Provide the County with the opportunity to attend the final inspection to verify that the project was 35 
constructed in accordance with the approved plans.  The County may add items to the final punch list 36 
for the contractor to complete during the final inspection.  Additional items unrelated to the punch list 37 
items may not be added after final inspection unless the items affect the health and safety of the public. 38 
 39 

If the Entity fails to fulfill its responsibilities or to otherwise coordinate with the County (for example, it does 40 
provide materials test results or coordinate or allow for final inspection of the project,), the County may 41 
determine that the Entity is unable to perform testing and inspection duties and may revoke that authority for 42 
future projects. 43 
 44 

45 
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Delegation of Inspection Authority 1 

 2 

Douglas County agrees to delegate the authority for construction inspection and testing to 3 

 4 

_____________ (“Entity”) for the project known as ______________ located at  5 

 6 

____________________________   (APN) ___________________________.  The  7 
 (physical address) 8 
 9 

individual responsible for performing all required inspections is  _____________  and can be  10 

 11 

reached at ________________.  ______________ is the Nevada Registered Professional  12 
  (phone number) 13 
 14 

Engineer assigned to the project and has obtained all necessary Insurance coverage provided  15 

 16 

through  _________________ to work on public works construction projects. 17 
  (firm name) 18 
 19 

Entity agrees to comply with the requirements contained in the Douglas County Code and 20 

Design Standards Manual and will involve  Douglas County in the construction process as 21 

required by those Design Standards.  The Entity further agrees to indemnify and hold 22 

Douglas County harmless for any claims arising from or related to the construction of the 23 

Project, including any claim that a required inspection was not properly performed. 24 

 25 

DATED this _____ day of _________________________, 20____. 26 

 27 

_______________________ 28 

(Entity) 29 

 30 

_______________________ 31 

(Name and Position) 32 

 33 
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Water System Details 
 



































































 

 

 
 
 

Appendix C 

Sewer System Details 
 





























 

 

 
 
 

Appendix D 

Storm Drainage Details 
 





















 

 

 
 
 

Appendix E 

Erosion Control Details (Reserved) 
 



 

 

 
 

        Appendix F 
   Acronyms, Abbreviations, 
         and Definitions 









































 

 
 

 
 

       Appendix G 
   Hillside Grading 
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