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PART 1 -  GENERAL 

1.1 General Design Requirements 

A. Performance Standards 

1. Storm drainage design within a development area shall include provisions to 
adequately control runoff from all public and private streets, roofs of buildings, 
landscaped areas, paved areas, and any other impervious or pervious surface. 
The design engineer must ensure storm drain system improvements are 
designed to account for the entire drainage basin taking into consideration 
future improvements. All surface water, groundwater, and stormwater shall be 
handled in conformance with these Public Works Standards, Technical 
Specifications, and Standard Drawings. These provisions include: 

a. All stormwater generated on site shall be collected, treated, and disposed 
of on site as applicable unless otherwise approved by the City. Where the 
site abuts the public right-of-way, a maximum 10-foot transition area at 
driveways, as measured from the back of the sidewalk, is permitted to 
drain to the public right-of-way. Residential driveways are permitted to 
drain a maximum of 20 feet from the property line. 

b. Surface water or groundwater, and the drainage thereof, caused or 
effected by the changing of the natural grade of the existing ground, the 
removal of natural ground cover, or the placement of impervious 
surfaces, shall not be allowed to flow over, under, or through adjacent 
public or private property in a volume or location materially different 
from that which existed before development occurred. Any necessary 
drainage of surface water or groundwater shall be collected and 
conveyed in an approved manner to an approved point of disposal. 

c. Surface water entering the subject property shall be received at the 
naturally occurring locations and surface water exiting the subject 
property shall be discharged at the natural locations with adequate 
energy dissipaters within the subject property to minimize downstream 
damage with no diversion at any of these points. 

d. Potential approved points of disposal for stormwater, surface water, or 
groundwater include, but are not limited to, storm drain systems; 
underground injection control (UIC) systems (typically drywells), 
infiltration swales, infiltration or retention ponds, creeks, rivers, ditches, 
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open channels, etc., approved by the City. Acceptance of suggested 
systems will depend upon the prevailing site conditions, capacity of 
existing downstream facilities, and feasibility of the design. 

e. When private property must be crossed to reach an approved point of 
disposal, it shall be the developer's responsibility to acquire a recorded 
drainage easement (of dimensions in accordance with Section 1.2 D of 
this section. The drainage facility shall be a closed conduit system. 
Temporary drainage ditch facilities, when approved, shall be engineered 
to contain the stormwater without causing erosion or other adverse 
effects. 

f. The design peak discharge from the subject property shall not be 
increased from conditions existing prior to the proposed development, 
except where it can be satisfactorily demonstrated by the owner/ 
developer that there is no adverse impact. 

g. Retention/detention facilities will be required when necessary to 
maintain stormwater and/or surface water discharge rates at or below 
the existing design storm peak discharge, except when it can be 
demonstrated that no adverse impact will result from said facilities not 
being provided. 

h. Minimum width of an access easement from an existing public road to a 
drainage facility shall be 15 feet. 

i. Vegetation shall be established on areas disturbed by/or on areas of 
construction as necessary to minimize erosion, in accordance with 
Section 1.5 of this section. 

2. All storm drain system designs shall make adequate provisions for collecting all 
stormwater runoff. The system shall accommodate all runoff from upstream 
tributary areas whether or not such areas are within the proposed development. 
The amount of runoff to be accommodated shall be based upon ultimate 
development of all upstream tributary areas. 

3. Where storm drains are constructed on slopes greater than 20 percent; in areas 
designated as hazardous; where site conditions may cause damage to 
improvements, slippage, or slides; or as determined by the City; a Geotechnical 
Report and/or an Engineering Geology Report may be required. 
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4. For erosion control requirements, refer to Technical Specifications - "Excavation 
and Grading," Part 1 - General, 1.9 Erosion Control. 

5. Where the finished graded surface has a greater than 20 percent slope, or as 
required, soil stabilization fabric shall be placed over the entire disturbed area. 

6. Proposed storm drain systems shall not discharge flows into inadequate 
downstream systems unless approved by the City. 

7. Public storm lines shall be located within the public right-of-way (ROW) per 
1.2 Alignment and Cover, A. Right-of-Way Location below.  

8. Drawings relevant to this section are included in the Standard Drawings. 

B.  Site Drainage Plans 

1. Existing Drainage Plan 

a. A topographical contour map defining existing conditions shall be 
provided and include the following minimum information: 

1) One-foot contour intervals; slopes over 10 percent may use 2-foot 
intervals. Extend the contours a minimum of 50 feet beyond the 
property boundary. 

2) All structures, buildings, parking lots, and utilities on the property. 

3) Isolation of all existing drainage facilities and watercourses, 
including wetlands and floodplain areas. 

b. Locations of all subsurface water outlets (e.g., springs.)  Show arrows to 
indicate direction of flow for all drainage information. 

c. Floodplain information, delineating all floodplain limits, shall be shown 
where it occurs within the development. Floodplain limits shall be based 
on maps prepared by the U.S. Army Corps of Engineers and the Federal 
Emergency Management Agency (FEMA). Where better information is 
available, it shall be used by the design engineer. 
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2. Proposed Drainage Plan 

Show proposed site grading and drainage facilities on a topographical contour 
map. Unless the detail for proposed improvements will obscure the conditions 
shown on the existing drainage plan, proposed site grading and drainage may be 
shown on the existing drainage plan. The following minimum information shall 
also be shown. 

a. Finished contours of the property after development shall be at 1-foot 
contour intervals; slopes over 10 percent may use 2-foot intervals. Extend 
the contours to daylight into existing contours at or before project 
extents. 

b. Percent grade elevations, dimensions, and locations for all graded slopes. 

c. Cut/fill areas, structural fill placement areas, and erosion/sedimentation 
control methods including reseeding areas. 

d. All proposed drainage facilities including public and private systems, 
drainage ditches, culverts, surface detention or infiltration infrastructure, 
UIC infrastructure, etc. 

e. All proposed changes to floodplain boundaries must meet the 
requirements of FEMA. 

C. Drainage Calculations 

Furnish such supporting information as required per General Requirements, A. General 
Public Works Standards, Technical Specifications, and Standard Drawings, 1.10 
Supporting Information, and 1.1 General Design Requirements, E. Performance 
Standards, below. 

D. Detention Requirements 

All proposed development is required to use adequate drainage management practices. 
Developments located within a master planned drainage basin will follow the 
recommendations adopted to that plan. Developments not located within master 
planned drainage basins shall minimize the rate and amount of runoff to receiving 
systems and streams. 
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E. Minimum Design Criteria 

1. Design Storm 

The Type II storm with a duration of 24 hours shall be used. 

2. Storm Frequency 

All storm drain systems shall be designed for the design minimum storm 
recurrence interval in the following table: 

DRAINAGE SYSTEM DESIGN CAPACITY 

Drainage System Element 
Minimum Design Storm 

Recurrence Interval (Years) 
   Streets, curbs, gutters, inlets, catch basins, and 
   connector drains 10 

Lateral/collectors (less than 250 tributary acres) 10 
   Trunklines (greater than 250 tributary acres) 50* 
   Arterial streets and the drainage system in or under 
   arterial streets 50* 

   Watercourses  
       Without designated floodplain 50 
       With designated floodplain 100 
   Bridges 100 
Detention Facilities  
   Storage volume (on site) 25 
   Storage volume 100 
 Private storm drainage systems 25 

*Surcharging contained within pipe system will be allowed.  

3. Precipitation 

Precipitation depths shall be determined using the Oregon Department of 
Transportation Hydraulics Design Manual, current edition, but shall in no case be 
taken less than the following: 

Recurrence Interval 
(Years) 

24-hour Precipitation 
(inches) 

10 1.4 
25 1.5 
50 1.8 
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Recurrence Interval 
(Years) 

24-hour Precipitation 
(inches) 

100 1.9 

4. Infiltration Rate 

The design infiltration rate shall be as required by the Geotechnical Report or 
Engineering Geology Report. When a range of acceptable infiltration rates is 
given in the report, the lowest value shall be conservatively used. When a 
Geotechnical Report and/or Engineering Geology Report is not required, the 
infiltration rate shall be determined in accordance with the requirements of the 
Stormwater Management Manual for Eastern Washington (SMMEW), current 
edition. For convenience, at the time these standards were developed, Section 
6.3.3 of the SMMEW provides requirements for infiltration rate determination. 
When presumptive infiltration rates are used in accordance with the SMMEW, 
testing shall be performed to verify the soil type prior to approval of the design 
drawings. 

5. Time of Concentration 

Overland flow of runoff to the initial catchment point into the storm drain 
system shall be calculated in accordance with the Oregon Department of 
Transportation Hydraulic Design Manual, current edition. Th minimum time of 
concentration shall be 5 minutes. 

6. Velocity and Slope 

 All storm drains shall be on a grade that produces a mean velocity, when flowing 
full, of at least 3 feet per second. 

7. Manning's Equation 

When calculating minimum pipe slopes and velocities, the design engineer shall 
use the Manning pipe friction equation. 

8. Pipe Coefficient 

The storm drain pipe roughness coefficient to be used in the Manning's equation 
shall be not less than 0.013. 

  



TECHNICAL SPECIFICATIONS 

SECTION 2 

STORM DRAINAGE 

 

1/29/2024 2-7 Storm Drainage 
2_StormDrainage_Hermiston_GeneralEngineering_736-153-080.docx  

9. Design Methods 

a. Several methods are available to design engineers for estimating peak 
runoff. For areas under 200 acres, the Rational Method can be used. 
Regression equations can only be used as a check on other methods. For 
areas larger than 200 acres, a hydrographic-based formula shall be used. 

b. When used, the Rational Method shall be per the Oregon Department of 
Transportation Hydraulics Design Manual, current edition. The runoff 
coefficient "C" for impervious surfaces shall be taken as 0.9. The rainfall 
intensity shall be calculated based on the time of concentration, with 
iterative calculations used as necessary. 

10. Void Ratio 

When designing drywells or other rock pockets to store and infiltrate 
stormwater, the design void ratio shall not exceed 35 percent. When permitted 
by the City, the design void ratio may be increased above 35 percent when a 
specific, locally available rock type/gradation is specified and the rock is tested in 
accordance with ASTM C29 prior to construction. 

1.2  Alignment and Cover 

A. Right-of-Way Location 

Storm drain lines shall generally be located at centerline. All changes in direction of 
pipe shall be made at an approved structure, except as provided in B. Curvature below. 

B. Curvature 

Storm drain lines shall not be curved between structures. If unusual circumstances are 
present, as determined by the City, small diameter storm drains may be curved. Such 
curves shall conform to the street curvature. 

C. Minimum Cover 

1. All storm drains shall be laid at a depth sufficient to protect against damage by 
traffic and to drain building footings where practical. Sufficient depth shall mean 
the minimum cover from the top of the pipe to finish grade at the storm drain 
alignment. 
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2. Minimum cover shall be 18 inches above the top of the pipe. Less than minimum 
cover may be allowed if unusual circumstances are present and appropriate 
measures are taken to protect the pipe integrity, as determined by the City. 

3. The design engineer must show that sufficient depth is provided at the boundary 
of the development to properly drain the remainder of the upstream basin area 
tributary to the site. 

D.  Easements 

1. When it is necessary to locate storm drains in easements, the storm drain shall 
be centered in the easement. All storm drain easements shall be exclusive and 
shall not be used for any purpose that would interfere with the unrestricted use 
of the storm drain line. Exceptions to this requirement will be reviewed on a 
case-by-case basis (e.g., a utility corridor in a new subdivision). 

2. Easements for storm drain lines 36 inches or less in diameter shall have a 
minimum width of 15 feet. Easements for storm drain lines greater than 
36 inches in diameter, shall have a minimum width of 20 feet. Wider easement 
widths may be required for special circumstances. 

3. Open channel easement widths shall be 20 feet from the waterway centerline, or 
15 feet from the top of the recognized bank, whichever is greater. 

4. Easement locations for public storm drains serving a Public Utility District, 
apartment complex, or commercial/industrial development shall be in parking 
lots, private drives, or similar open areas, which will permit unobstructed vehicle 
access for maintenance. 

5. Structures shall not be built over the easements, nor shall trees or large bushes 
be planted in the easement. 

6. Easements shall be furnished to the City for review and approval prior to 
recording. 

E. Relation to Watercourses 

Storm drain lines discharging to a creek or drainage channel shall be preapproved by the 
Oregon Department of Environmental Quality (DEQ). 
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1.3 Structure Location 

A. Manholes 

1. Manholes shall be included at all changes in slope, alignment, pipe size, and pipe 
junctions with present or future storm drains. Manhole spacing shall not be 
greater than 400 feet. 

2. Standard manholes are required when rim to crown of pipe elevations exceed 
4 feet at pipe junctions. Flat-top manholes shall be used when rim to crown of 
pipe elevations are less than 4 feet. 

3. When the downstream pipe size increases, the crown of all upstream pipes 
shall not be lower than the crown of the larger downstream pipe. 

B. Catch Basins 

1. Catch basins shall be located in streets at the curb line to receive stormwater 
runoff and convey it to the main storm drain system, UIC system, or other 
approved discharge point. 

2. Catch basins shall be located at the following locations but shall, in no case, be 
spaced farther than 500 feet apart: 

a. Curb returns on the upstream side of an intersection.  

b. Dead-end streets with a descending grade. 

c. At intermediate locations so storm flow widths at the curb line do not 
encroach on the traveled way or exceed 3 inches in depth (measured at 
the curb face), whichever is less. For roads classified as local streets and 
when approved by the City, storm flow widths at the curb line may 
encroach a maximum of half a lane width into the traveled right-of-way 
but shall in no case exceed 3 inches in depth. 

d. Upstream of driveways where design gutter flows would otherwise 
overtop the back of the sidewalk. 

e. At the low points of vertical curves. 



TECHNICAL SPECIFICATIONS 

SECTION 2 

STORM DRAINAGE 

 

1/29/2024 2-10 Storm Drainage 
2_StormDrainage_Hermiston_GeneralEngineering_736-153-080.docx  

f. For grades greater than 8 percent, the design engineer shall provide 
calculations considering catch basin inlet capacity and shall decrease 
catch basin spacing where required. 

3. Catch basins shall be capable of intercepting design storm flows at the curb. 

C. Drywells 

Where there are no natural or constructed drain ways, or an existing stormwater 
system, drywells can be used as a discharge point providing they are installed in 
accordance with DEQ regulations and are approved by the City and are in conformance 
with the City’s current Underground Injection Control System Management Plan. 

D. Anchor Blocks 

For storm drain pipes greater than 4 inches in diameter, concrete anchor blocks shall be 
required if the slopes are greater than 20 percent. Anchor blocks shall key into trench 
sides. Spacing for anchor blocks is as follows: 

SPACING FOR ANCHOR BLOCK FOR ALL SIZE PIPE 

Slope  
(Percent) 

Minimum Spacing  
(Feet) 

0 to 19.99 No Anchor Required 
20 to 34.99 35 
35 to 50.99 25 
51 or more 15 or Special Design 

E. Water Bars 

Where the finished graded surface has a slope greater than or equal to 3H:1V or as 
required, water bars shall be installed. The water bars shall be sloped slightly to drain 
runoff water away from the pipe line alignment. Water bars shall have a maximum 
spacing of 40 feet. 

1.4 Storm Detention 

A. Development Not Requiring Detention 

All developments should retain all stormwater on site unless otherwise approved by the 
City. When permitted to discharge stormwater off site, developments meeting the 
following criteria will not be required to provide detention: 
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1. Land divisions of less than four lots. 

2. Multi-family developments of less than four units. 

3. Commercial and industrial development where the construction of a new or the 
expansion of an existing facility will not increase the impervious area by more 
than 5,000 square feet. 

B. Detention Volume 

When detention is permitted or required, the volume to be detained shall be based on 
the following: 

1. The rate of runoff from a developed site during a 25-year recurrence interval 
storm which shall not exceed the pre-development rate of runoff released based 
on a 10-year recurrence interval storm. 

C. Emergency Overflow 

1. The design engineer shall assess the impacts of system failure for on-site 
detention. Overflows may occur due to rainfall intensity that exceeds the design 
storm, debris blockage of storm drain system, or some other reason. 

2. If a system overflows, it shall not cause inundation of neighboring properties. 
Potential overflow routes shall be protected from erosion by adequate means. 

D. Detention Facilities 

Detention volume storage methods in order of preference are the following: 

1. Surface storage 

2. Underground storage 

1.5 Erosion Control 

Developments shall provide erosion control methods to limit the removal of soil materials 
caused by storm runoff during the construction phase of a project. Developers shall obtain a 
DEQ 1200-C Permit if required by the DEQ. It shall be the responsibility of the developer to 
determine if a 1200-C Permit is required. See General Requirements, C. Environmental and 
Other Special Requirements for additional requirements. 
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A. Erosion Control - Application 

1. For subdivision plats, temporary erosion control measures shall be utilized by the 
applicant during installation of plat improvements and by subsequent builders 
during construction of dwellings and other lot improvements. 

2. Prior to the initial clearing and grading of any land development, provisions shall 
be made for the interception of all potential silt-laden runoff that could result 
from said clearing and grading. Said interception shall preclude any silt-laden 
runoff from discharging from the proposed land development to downstream 
properties, unless previously approved by the City. Said interception shall cause 
all silt-laden runoff to be conveyed by open ditch or other means to a temporary 
facility designed by the design engineer to remove silt prior to discharge to 
downstream properties. 

3. Prior to initial clearing and grading of the construction site, an evaluation of the 
following factors must be carried out: 

a. Soil Erodibility 

Soil erodibility should be identified using Natural Resources Conservation 
Service erodibility ratings. Erosion control techniques shall be designed 
accordingly. 

b. Slope and Runoff 

Cleared areas will require protection from erosion.  

c. Cover 

Erosion protection will be required for all disturbed areas. 

4. Temporary facilities may include silt fences, drain barriers, gravel entries, 
ditches, surface stabilization, or other methods and devices as necessary. 

5. Temporary/permanent hydroseeding or acceptable seeding and mulching must 
be provided whenever perennial cover cannot be established on sites that will be 
exposed after September 1 or prior to June 1. 
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1.6 Private Drainage Systems 

Private drainage systems shall not enter the public ROW and shall be in accordance with DEQ 
requirements. 

A. Subdivisions 

When subdivision lots drain to the rear, it may be necessary to provide a private 
drainage system in private easements. This system shall be for collection of roof drains, 
footing drains, and surface runoff. This system shall be designed to meet the Oregon 
Plumbing Specialty Code, current edition. 

B. Subsurface Drainage 

Subsurface drains (under drains) shall be provided at the following locations: 

1. For all existing springs and field tile intercepted during construction activity for 
other facilities, i.e., sewer, water, mains, street excavations, foundations, etc. 
Subsurface drains are not needed if the tile is removed. 

2. Where high groundwater exists or when it is necessary to reduce the piezometric 
surface to an acceptable level to prevent land slippage or under floor flooding of 
buildings. 

3. The drainage line installed shall begin at a cleanout and terminate at an 
approved point of disposal. Open jointed storm drain lines will not be considered 
as an acceptable solution. 

1.7 Specification References 

Specification references made herein for manufactured materials such as pipe, fittings, and 
manhole rings and covers refer to designations for the American Water Works Association 
(AWWA), ASTM International (ASTM), or the American Association of State Highway and 
Transportation Officials (AASHTO) as they are effective on the date of submission to the City. 

1.8 Care and Handling of Materials 

A. Adequate precautions shall be taken to prevent damage to pipes, fittings, manhole 
components, and all other materials used in construction of the storm drainage system. 
Pipe and other materials during transport shall be secured individually by use of wood 
spacer blocks or wood crates, or otherwise protected to prevent collision of individual 
pieces and possible subsequent damage. 
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B. All pipe, fittings, and manhole components shall be loaded and unloaded in a manner to 
prevent shock or damage. Under no circumstances shall such material be dropped. All 
materials on the ground shall be protected from damage. All pipes, fittings, manhole 
components, and all other materials used in the construction of the drainage system 
shall be carefully inspected by the Contractor prior to installation. All defective materials 
shall be rejected. All materials that are delivered considerably in advance of their 
installation shall be stored in a satisfactory manner.  

C. Proper materials, tools, and equipment shall be used by the Contractor for safe and 
convenient prosecution of the Work. All pipes, fittings, etc., shall be carefully lowered 
into the trench piece by piece in such a manner to prevent any damage to the materials. 
Under no circumstances shall materials be dropped or dumped into the trenches.  

PART 2 -  MATERIALS 

2.1 Bedding, Select Backfill, and General Backfill 

Bedding, select backfill, and general backfill for storm drain pipelines shall be as required on the 
City Standard Drawings and Technical Specifications - "Excavation and Grading," Part 2 - 
Materials, 2.4 Select Backfill and 2.5 General Backfill. 

2.2 General Backfill 

See Technical Specifications - "Excavation and Grading," Part 2 - Materials, 2.5 General Backfill. 

2.3 Gravity Storm Drain Pipe 

A. General 

1. Public storm drain pipe shall be constructed of solid wall polyvinyl chloride (PVC) 
except where pipe has less than the required minimum cover. Where minimum 
cover cannot be achieved, the pipe material shall be ductile iron.  

2. Solid wall PVC pipe may be used in lieu of ductile iron pipe if alternative methods 
(e.g., controlled density fill) are utilized to protect the pipe and are approved by 
the City. The City may require calculations or other documentation from the 
design engineer. 

3. Public storm drain pipe shall meet DEQ requirements and shall be in accordance 
with the City of Hermiston Stormwater System Plan. 

4. All public storm drain lines shall be a minimum of 12 inches in diameter. 
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B. Ductile Iron Pipe 

Ductile iron pipe and fittings shall conform to AWWA C150, AWWA C115, AWWA C151, 
and AWWA C110 and shall be minimum pressure Class 150 unless specified otherwise. 
All ductile iron pipe shall have a bituminous sealed cement mortar lining conforming to 
AWWA C104. All joints, unless otherwise specified, shall be push-on rubber gasket joints 
conforming to AWWA C111. 

C. PVC Pipe 

1. Solid Wall PVC Pipe 

Solid wall PVC pipe shall be solid wall construction and shall conform to the 
requirements of ASTM D3034, SDR 35 for pipe up to 15-inch diameter and 
ASTM F679, Type 1 only, for pipe sizes 18- to 27-inch diameter. Joints for solid 
wall PVC pipe shall conform to ASTM D3212 using elastomeric gaskets 
conforming to ASTM F477.  

2. Profile Wall PVC Pipe 

Profile wall PVC culvert pipe and profile wall PVC storm drain pipe shall be 
Johns-Manville "Perma-Loc," or equal, meeting the requirements of AASHTO 
M 304 or ASTM F794 Series 46. Joints for profile wall PVC pipe shall conform to 
ASTM D3212 using elastomeric gaskets conforming to ASTM F477. 

2.4 Manholes 

A. Cast-in-place Base Sections 

1. Cast-in-place base sections for manhole construction shall have a minimum 
28 day strength of 4,000 psi, unless approved otherwise by the City, and shall not 
be less than 5 inches in thickness in any section. All shelf area shall be uniformly 
shaped, have a rough float finish, and slightly slope towards the channel. The 
shelf shall be above the top of the storm drain pipe.  

2. The Contractor shall be responsible for the determination of pipe hole 
orientation and grade.  

3. After placement of the concrete for the base, the bottom manhole ring shall be 
set level into the wet concrete to form a tight seal. The base concrete shall then 
be properly cured for a minimum of 24 hours before placing the remaining rings 
and cone.  
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4. Cast-in-place base sections will be used only when specifically approved by the 
City. 

B. Precast Base Sections 

1. Precast base sections shall conform to ASTM C479. Concrete shall be 
consolidated by mechanical vibration. Reinforcing shall be provided in the base 
and walls. Minimum concrete thickness shall be 5 inches.  

2. All shelf area shall be uniformly shaped, have a rough float finish, and slightly 
slope towards the channel. The shelf shall be above the top of the storm drain 
pipe.  

3. The Contractor shall be responsible for the determination of pipe hole 
orientation and grade.  

4. Precast base sections shall be used unless otherwise specifically approved by the 
City. 

C. Precast Manhole Sections 

1. Precast manhole sections shall conform to ASTM C478 and consist of circular 
sections in the standard 48-inch diameter.  

2. No more than two lift holes shall be cast into each section. Holes shall be located 
as to not damage reinforcing or expose it to corrosion. At the manufacturer's 
option, steel loops may be provided for handling in lieu of lift holes. All lift holes 
shall be patched after installation.  

3. Precast manhole cones shall be concentric, unless otherwise specified, and shall 
meet ASTM C478.  

4. Flat slab covers for Type "B" manholes shall conform to ASTM C478.  

5. Slabs, cones, and ring sections shall be free from fractures, cracks, rock pockets, 
or exposed reinforcement. 

D. Pipe Connections to Manholes 

1. All pipe connections to manholes shall be constructed as shown on the City 
Standard Drawings. All pipe-to-manhole connections shall be watertight.  
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2. For solid wall PVC and ductile iron pipe, sewer couplings with an appropriate 
adaptor gasket by Romac Industries, or approved equal, may be used for cast-in-
place manhole bases OR an A-Lok pipe connector as manufactured by A-Lok 
Products, Inc., PSC Flexible Connector as manufactured by Press Seal Gasket 
Corporation, Kor-N-Seal as manufactured by Core and Seal Company, or 
approved equal shall be used when precast base sections are used, OR a 1/2-inch 
pipe gasket stretched over the pipe shall be used in combination with a non-
shrink grout to provide a watertight seal.  

3. Profile wall PVC and HDPE pipe to manhole connections shall utilize gaskets or 
fittings in combination with a non-shrink grout to provide a watertight seal.  

4. All connections shall match the grade and alignment of the pipe entering and 
exiting each manhole. Manhole pipe connections shall be constructed so flow 
through the manhole is not restricted in any way. 

E. Manhole Rings and Covers 

1. Manhole rings and covers shall as called for on the City Standard Drawings, or 
approved equal.  

2. Castings shall be tough, close-grained, gray iron free from blow holes, shrinkage, 
and cold sheets. They shall conform to ASTM A48 and shall be smooth, sound, 
clean, and free from blisters and defects.  

3. Castings and covers shall be planed and ground when necessary to ensure flat 
and true surfaces.  

4. Covers shall be true and shall seat within the ring at all points.  

2.5 Catch Basins 

A. Catch Basins 

1. Catch basins shall be precast units manufactured in accordance with ASTM C139 
and C913. Basin type shall be as called for on the City Standard Drawings, or 
approved equal.  

2. Concrete shall have a compressive strength of 4,000 psi.  

3. Reinforcement in precast structures shall be rebar meeting ASTM A615 Grade 60 
or welded wire meeting ASTM A497.  



TECHNICAL SPECIFICATIONS 

SECTION 2 

STORM DRAINAGE 

 

1/29/2024 2-18 Storm Drainage 
2_StormDrainage_Hermiston_GeneralEngineering_736-153-080.docx  

4. Precast bases shall be furnished with cutouts or knockouts. Knockouts for pipes 
shall have a wall thickness of 2 inches minimum and may be located on all four 
sides. 

B. Frames and Grates 

1. Catch basin grates shall be metal castings conforming to the requirements of 
ASTM A48, Class 30. Castings shall be tough, close-grained, gray iron free from 
blow holes, shrinkage, and cold sheets. They shall be smooth, sound, clean, and 
free from blisters and defects. Castings shall be planed and ground when 
necessary to ensure flat and true surfaces.  

2. Catch basin frame, hood, and grate shall be as called for on the City Standard 
Drawings, or approved equal.  

3. Field inlet frames, hoods, and grates shall be hot dip galvanized flat bar A36 steel 
as shown on the City Standard Drawings, or approved equal. 

C. Oil-Water Separators 

1. Oil-water separators shall be The Snout by Best Management Products, Inc. 
(800-504-8008), or approved equal.  

2. Oil-water separators shall be constructed of a corrosion resistant material and be 
equipped with a watertight access port, a mounting flange, and a means to 
prevent siphons.  

3. The size and position of the oil-water separator shall accommodate the outlet 
pipe size and allow the bottom of the device to be located 6 inches below the 
pipe invert elevation. The oil-water separator shall be securely attached to the 
structure wall with an oil-resistant gasket, corrosion resistant hardware, 
couplings, etc., for a complete installation.  

D. Pipe Connection to Catch Basins 

1. All pipe connections to precast units shall be watertight.  

2. For solid wall PVC and ductile iron pipe, a 1/2-inch pipe gasket stretched over the 
pipe shall be used in combination with a non-shrink grout to provide a watertight 
seal.  
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3. The profile wall PVC and HDPE pipe connection shall utilize gaskets or fittings in 
combination with a non-shrink grout to provide a watertight seal and shall be 
approved by the City.  

2.6 Culverts 

A. Corrugated Steel 

Culverts shall be Type 2 corrugated steel pipe and shall be a minimum 14-gauge with 
2-2/3-inch x 1/2-inch corrugations. Fabrication of pipe shall conform to AASHTO M 274 
and AASHTO M 36 specifications. Joints shall be made with corrugated steel culvert 
bands over 3/8-inch neoprene gaskets. Culvert bands shall be 12 inches wide.  

B. Reinforced Concrete Culvert Pipe 

1. Reinforced concrete culvert pipe shall be round and conform to the 
requirements of AASHTO M 170 except as modified below. Pipes shall be within 
the maximum and minimum diameters set forth in AASHTO M 170. The wall 
thickness and steel area for all classes of pipe that are not described in 
AASHTO M 170 shall be determined by interpolation from data given in the 
tables for pipes of diameters next smaller and next larger, respectively.  

2. For all classes of pipe, except Class I, which are smaller than the minimum size 
set forth in AASHTO M 170 for the particular class, the minimum wall thickness 
shall be 1-3/4-inch and the steel area shall not be less than 0.06 square inch per 
linear foot of pipe barrel length.  

3. All bell and spigot concrete culvert pipe shall be joined with rubber gaskets 
conforming to AASHTO M 198. 

2.7 Sedimentation Chamber/Drywell Combo 

Sedimentation chambers/drywell combo shall be as shown on the City Standard Drawings. 

2.8 Drain Rock 

Drain rock shall be as called for on the City Standard Drawings. 

2.9 Filter Fabric 

Filter fabric shall be as called for on the City Standard Drawings. 
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2.10 Hydroseed 

See Technical Specifications - "Excavation and Grading," Part 2 - Materials, 2.10 Hydroseed. 

2.11 Mulch 

See Technical Specifications - "Excavation and Grading," Part 2 - Materials, 2.11 Mulch. 

PART 3 -  EXECUTION 

3.1 Trench Excavation 

A. General 

When solid rock is encountered in trench excavation, the City shall be notified.  

B. Trench Width 

1. The maximum trench width in the pipe zone shall be 2 feet plus the O.D. of the 
pipe and the minimum trench width in the pipe zone shall be 1 foot plus the O.D. 
of the pipe. This width shall be maintained to the top of the pipe.  

2. The maximum clear width above the top of the pipe will not be limited except in 
cases where excess width of excavation would cause damage to adjacent 
structures or utilities.  

C. Unsuitable Material 

1. When natural soil conditions exist in the bottom of the trench that are 
unsuitable for proper pipe installation, the Contractor shall immediately notify 
the design engineer. The Contractor shall then over-excavate the trench below 
the design grade to a depth specified by the design engineer. Such over-
excavation shall be to provide for foundation material.  

2. Foundation material or stabilization fabric, as shown on the City Standard 
Drawings, shall be provided by the Contractor only when specifically called for on 
the City Standard Drawings or when required by the City.  

3. As an alternative to over-excavation and placement of foundation material, a 
geotextile fabric may be used if field use proves acceptable. The fabric material 
shall be placed on the bottom of the trench and the bedding material placed 
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over the fabric to proper pipe grade. The fabric width shall be one foot wider 
than the trench bottom.  

D. Exploratory Work 

Contractor shall perform appropriate exploratory work to locate utilities when they are 
known to exist but the specific location is unknown or not marked accurately. 
Appropriate exploratory work shall be performed in these situations.  

3.2 Shoring, Sheeting, and Bracing of Trenches 

A. The Contractor shall adequately sheet and brace the trench during excavation whenever 
necessary to satisfy trench safety standards, prevent cave-ins, or to protect adjacent 
structures or property. Where sheeting and bracing are used, the Contractor shall 
increase trench widths for the bracing material accordingly.  

B. The sheeting must be kept in place until the pipe has been placed, backfilled at the pipe 
zone, tested for defects, and repaired if necessary. All sheeting, shoring, and bracing of 
trenches shall conform to the requirements of the public agency having jurisdiction.  

3.3 Dewatering Excavated Areas 

A. All groundwater, seepage, or stormwater that may occur or accumulate in the 
excavation during the progress of the Work shall be removed. In areas where the nature 
of soil and hydrostatic pressures are of such a character as to develop a quick condition 
in the earth mass of the trench, the dewatering operation shall be conducted so that the 
hydrostatic pressure will be reduced to or near zero in the immediate vicinity of the 
trench.  

B. All excavations shall be kept free of water during the construction or until otherwise 
requested by the City.  

C. Contractor shall dispose of all waste and water removed from the trench. Disposal shall 
be in accordance with all state and local regulations. 

3.4 Location of Excavated Materials 

A. During trench excavation, the excavated material shall be located within the 
construction easement or right-of-way so that the excavated material will not obstruct 
any private or public traveled roadways or streets, or cause undue damage to the 
streets.  
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B. Contractor shall provide means of containing overly saturated soils, i.e., muck, or 
remove the muck from the Work area as it is excavated, if such soils are encountered in 
the excavation. The intent is to prevent excessive damage or disruption to street rights-
of-way or easement beyond what would normally occur during such Work. Pile and 
maintain material from trenches so that the toe of the slope of the material excavated is 
at least two feet from the edge of the trench. It shall be the Contractor's responsibility, 
however, to determine the safe loading of all trenches. 

3.5 Disposal of Excavated Materials 

Contractor shall dispose of all excavated material, which is not required for, or is unsuitable for, 
backfill. The Contractor's method of disposal shall comply with regulations of the governing 
body having jurisdiction. 

3.6 Trench Backfill 

A. All backfill material shall be placed into the trench so that free fall of the materials into 
the trench is prevented until at least two feet of cover is provided over the pipe. Under 
no circumstances shall sharp or heavy pieces of material be allowed to drop directly 
onto the pipe. Methods of backfilling, other than as specified herein, shall be used only 
upon the approval of the City. 

B. Bedding and Select Backfill 

1. A minimum 6-inch depth of bedding shall be placed on the trench bottom, in 
accordance with the City Standard Drawings, as applicable, and smoothed to 
provide uniform bedding so the pipe is supported along its full length and not by 
the bells. Bell holes at each joint shall be provided to ensure support along the 
entire pipe length.  

2. It shall be understood that the 6-inch depth is a minimum depth only, not an 
average depth, and does not preclude the Contractor at their option from 
placing additional depth of bedding to facilitate their Work. Care shall be used to 
ensure that the bedding material is properly worked under the haunch of the 
pipe for its full length.  

3. Select backfill shall then be brought up from the spring line to the minimum 
distance above the top of the pipe shown on the City Standard Drawings, leveled 
and compacted. Compaction of the bedding and select backfill by hand tamping 
will be allowed if the required compaction density is achieved; otherwise, 
mechanical tamping will be required.  
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4. When an open-graded material is used for bedding or foundation material to 
facilitate trench dewatering, the open graded material shall be placed to the 
spring line of the pipe. The Contractor shall make provisions to ensure that fines 
from the select backfill do not migrate into the open graded bedding or 
foundation material. To prevent soil migration the Contractor may use any of the 
following:   

a. Provide an approved fiber/fabric between the open graded bedding 
material and select backfill. 

b. Provide an alternative approved by the City. 

C. All general backfill material shall be pushed first onto the slope of the backfill previously 
placed and allowed to roll down into the trench. The Contractor shall not push the 
backfill material directly into the trench until at least two feet of cover is provided over 
the pipe.  

D. CDF Placement 

1. When called for on the Design Drawings, Contractor shall backfill trenches with 
CDF.  

2. CDF shall be placed in the trench in such a manner to ensure the trench is 
completely filled to the lines and grades called for on the Design Drawings.  

3. CDF shall be protected from traffic loads for a three-hour period, after which 
required surface restoration work may be performed. 

E. Canal or Irrigation Ditch Crossing 

1. Where the trench crosses a canal, irrigation ditch or culvert, the backfill shall be 
compacted the entire trench depth with mechanical tampers to 90 percent of 
the laboratory density as determined by ASTM D1557.  

2. All backfill material in the canal or ditch liner and in the trench cut-off wall shall 
be imported clay or a soil/bentonite mixture as approved by the City. Unless 
required otherwise, the soil/bentonite mixture shall be 1 part bentonite to 
10 parts soil by weight. A high grade bentonite material shall be used.  

3. The ditch lining, conduit or pipe shall be restored to its original condition. The 
crossing shall be water tight and free of any leakage or seepage. The Contractor 
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shall be fully responsible for repairing canal or ditch banks should leakage occur 
at the crossing. 

F. Anti-Flotation Fabric Placement 

1. When called for on the Design Drawings or called for by the design engineer, the 
Contractor shall place geotextile fabric over the select backfill material prior to 
placing general backfill. This fabric will help reduce the exposure to pipeline 
flotation.  

2. The fabric shall be placed in accordance with the requirements shown on the 
City Standard Drawings.  

3.7 Execution of Dust and Mud Control 

If the Contractor fails to properly control the dust and mud, the City may request them to do so 
in writing. If, after 24 hours from this request, the Contractor has not corrected the dust or mud 
problem, the City may elect to have the corrective work performed and charge the Contractor/ 
developer for said work.  

3.8 Restoration, Finishing, and Cleanup 

A. The Contractor shall restore or replace all paved surfaces, graveled surfaces, curbing, 
sidewalks, trees and shrubbery, lawns, pastures and fences, or other existing facilities 
disturbed by their Work unless otherwise specified. Restoration and cleanup shall be a 
continuing operation and shall be diligently pursued until completed.  

B. All surplus material and temporary structures as well as excess excavation shall be 
removed by the Contractor and the entire Site of Contractor operations shall be left in a 
neat and clean condition.  

3.9 Existing Utilities 

The Contractor shall be responsible for the actual locating and protecting of existing utilities. If 
a conflict develops between the design line and grade of a pipeline and an existing utility, the 
City may require adjustment to the pipeline grade or relocation of the existing utility.  

3.10 Installation of Pipe 

A. Gravity storm drain pipe shall be installed in accordance with the best current practices 
and as required by the manufacturer. Gravity storm drain pipe, unless otherwise 
approved by the City, shall be laid by progressing upgrade from the existing or newly 
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constructed storm drain; the pipe shall be installed with bell ends laid upgrade unless 
otherwise approved. Each pipe shall be properly bedded so as to be supported along the 
full length of the pipe. A suitable foundation shall be achieved by a slight excavation for 
the bell at each joint. 

B. All joints shall be properly lubricated, where required, and installed in accordance with 
the installation instructions of the pipe manufacturer, taking particular care to avoid 
pinching or otherwise causing damage to pipe gaskets. All joints shall be free of dirt and 
other foreign matter prior to the joining of the next pipe. All joints shall be restrained to 
prevent creep and misalignment of joints. All pipe shall have a ring painted around the 
spigot ends in such a manner as to allow field checking of setting depth of pipe in 
socket.  

C. Gravity storm drain main lines shall be installed with the use of a laser beam and target. 
The design engineer shall provide slopes for each line. Careful attention shall be given to 
the setting up of the laser and the periodic checking of its aim, etc. All grade checking of 
the laser shall be the responsibility of the Contractor.  

D. All pipe shall be installed true to line except when approved otherwise by the City. A 
tolerance of ±1/4-inch deviation from true grade at each joint will be allowed. Extra care 
shall be given to the installation of storm drain lines at minimum slopes to avoid flat 
slopes in the line. 

E. All foreign matter and gravel shall be removed from the inside of the pipe and fittings 
before being installed, and the pipe and fittings shall be kept clean during placement. 
No pipe shall be laid when conditions exist that, in the opinion of the City, are 
unsuitable for the placing of pipe. All pipe and manholes shall be covered or plugged at 
night. 

F. Line and Grade 

Do not vary from established line and grade by more than 1/32 inch per inch of pipe 
diameter. Variance shall not exceed 1/2 inch and shall not result in a level or reverse 
sloping invert. 

G. Testing 

1. Required Tests 

A deflection test is required on all storm drain lines. When the bottom of the 
storm drain pipe is within 5 feet of the maximum groundwater surface elevation, 
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a low pressure air test is required, and the pipe must meet the same infiltration 
requirements as sanitary sewer lines. All storm drain line testing procedures shall 
be as specified in the Technical Specifications - "Sanitary Sewers." 

2. Equipment 

The Contractor shall perform all Work and furnish all materials and equipment as 
required to perform all required tests. 

3.11 Manhole Installation and Connections 

A. Construction 

1. Manholes shall be constructed to the line, grade, and detail as shown on the 
Design Drawings and as approved by the design engineer.  

2. Backfill of the manhole shall be brought up evenly on all sides of the manhole. 

3. The "U" shaped channels in the manhole bases shall be constructed by the use of 
properly shaped forms.  

4. Intersecting flow channels shall have uniform transitions. All channels inside the 
manhole shall have smooth troweled finishes.  

5. Manhole testing shall be required when the bottom of the manhole is within  
5 feet of the maximum groundwater surface elevation. All testing for storm drain 
manholes shall conform to the testing for sewer manholes as specified in the 
Technical Specifications - "Sanitary Sewers." 

B. Connection to Existing Manhole 

1. Connections to existing manholes, when required on the Design Drawings, shall 
be made by the Contractor.  

2. All flow lines shall be properly shaped, and all new concrete shall be placed 
against a clean and sound surface.  

3. An approved epoxy bonding agent shall be used on all existing surfaces to be 
bonded to new concrete or mortar.  

4. All applicable conditions for new manholes described previously shall apply. 
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3.12 Catch Basins 

A. Catch basins shall be constructed to the line, grade, and detail as shown on the Design 
Drawings and as approved by the City.  

B. Backfill shall be brought up evenly on all sides of the catch basin.  

C. All catch basins are to be watertight, including all connections and joints, and any 
leakage shall be corrected in an approved manner.  

D. New Connections 

1. All connections shall match the grade and alignment of the pipe entering and 
exiting each unit. Pipe connections shall be constructed so flow is not restricted 
in any way. 

2. All holes shall be located to provide the design flow line and direction of any pipe 
entering the catch basin. After the pipe connection is made and set to grade, the 
annular space between the pre-cast unit and the pipe shall be cement grouted to 
permanently set the flow line of the pipe. Non-shrink cement grout shall be 
used. 

E. Connection to Existing Catch Basins 

1. Connections to existing catch basins, when required on the Design Drawings, 
shall be made by the Contractor.  

2. All connections shall be made in such a manner as to leave the existing catch 
basin watertight. All new concrete shall be placed against a clean and sound 
surface.  

3. An approved epoxy bonding agent shall be used on all existing surfaces to be 
bonded to new concrete or mortar.  

4. All applicable conditions for new catch basins described previously shall apply. 

3.13 Culverts 

A. Culverts shall be installed in the location and at the grade shown on the Design 
Drawings and specified herein. 
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B. Culverts shall be bedded and backfilled uniformly on both sides of the pipe at the same 
time to prevent displacement or buckling of the pipe. Bedding material shall be worked 
carefully under the pipe haunches and then compacted. Bedding and backfill material 
shall consist of select native material free of particle sizes greater than 1-1/2-inch in 
diameter unless otherwise approved by the City. 

3.14 Cleaning and Flushing of Completed and Tested Storm Drains 

A. Prior to final inspection of the storm drain system by a City Representative, the 
Contractor shall flush and clean all parts of the system. All accumulated construction 
debris, rocks, gravel, sand, silt, and other foreign material shall be removed from the 
system at or near the closest downstream manhole.  

B. All storm drain pipes, manholes, and catch basins installed shall be flushed as 
thoroughly as possible. It must be understood that flushing removes only the lighter 
solids and cannot be relied upon to remove heavy material allowed to get into the pipes 
during construction. The Contractor shall provide sufficient water and appropriately 
sized taps to develop a velocity in the pipes during flushing of at least 2.5 fps. Check 
local rules for discharges to natural waterways. 

3.15 Environmental Protection of Catch Basins 

The Contractor shall provide biofilter bags, or approved equal, at each catch basin, field inlet, or 
area drain installed by the Contractor on the project. The biofilter bags shall be in place during 
the Contractor's Work to prevent sediment from entering the catch basins and shall be 
maintained until the risk of sediment entering the catch basin from construction activities on 
the Site no longer exists. When all Work is complete, the biofilter bags shall be removed by the 
Contractor. 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 General Design Requirements 

A. Performance Standards 

1. Water distribution systems shall be designed to meet Oregon Administrative 
Rules and guidelines of the Water System Master Plan (WSMP), American Water 
Works Association (AWWA), and their updates. 

2. Water system design shall provide adequate flow for fire protection and maximum 
water usage and consumption. Required water system demands shall be met by 
maintaining the minimum operating pressures required by the City. For single-
family residential areas the minimum static pressure shall be 50 pounds per 
square inch (psi), and the minimum fire flow shall be 1,000 gallons per minute 
(gpm). For all other developments, the required fire pressure flow shall be as 
determined by the fire chief. 

3. Water system design shall meet distribution needs for maximum water usage 
and consumption within a given service area. New water systems shall be 
extended to the far side of the property to allow for future extensions beyond 
present development and to be consistent with the WSMP. 

4. All water lines shall be located within the public right-of-way (ROW) or as 
directed by the City. The City, under special conditions, may allow a public water 
line to be located within a public water easement as referenced in E. Alignment 
and Cover, 4. Easements below. 

5. Where water lines are constructed on slopes greater than 20 percent; in areas 
designated as hazardous; where site conditions may cause damage to 
improvements, slippage, or slides; or as determined by the City, a Geotechnical 
and/or Engineering Geology Report may be required. 

6. Where the finished graded surface is greater than 20 percent, or as required by 
the City, soil stabilization fabric shall be placed over the entire disturbed area. 

7. Drawings relevant to this section are included in the Standard Drawings. 
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B. Pipe Size 

1. All public water mains shall be constructed with 8-inch minimum diameter 
ductile iron pipe. 

For more information regarding pipe, see Part 2 - Materials, 2.3 Pipe.  

2. Service lines shall be as shown on the following table. 

Service Line Pipe Size 
(inches) 

Pipe 
Material 

1-inch and Smaller Type K Copper Tubing 
1-1/2-inch and 2-inch High Density Polyethylene (HDPE) 

3-inch and Larger Ductile Iron 

3. Water distribution main sizes shall conform to the following: 

a. Four-inch (only with City approval)    

1) A looped water main utilized on dead-end residential streets (cul-
de-sac) with less than 450 feet measured from the center of the 
street intersection and the radius point of the cul-de-sac with no 
more than twelve 3/4-inch residential services. The actual number 
of services will be based on actual flow and pressure available. 
Fire hydrants are not permitted on 4-inch lines. 

2) Non-looped water mains may only be used with City approval, 
when residential zones on dead-end streets are less than 250 feet 
measured from the center of the intersection street to the radius 
point of the cul-de-sac with service to no more than 12 residences, 
and shall be connected to a looped minimum 6-inch main. Fire 
hydrants are not permitted on 4-inch lines. Dead-end 4-inch lines 
shall terminate with a standard 2-inch blowoff. 

b. Six-inch (only with City approval) 

Minimum size residential subdivision distribution water main for the grid 
(looped) system and for fire protection, not to exceed an unsupported 
length of 600 feet and shall not be a permanent dead-end. Looping of the 
distribution grid shall be at least every 600 feet. 
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c. Eight-inch 

Minimum size for permanent dead-end mains supplying fire hydrants 
with a fire flow less than 1,500 gpm and for primary feeder mains in 
residential subdivisions. 

d. Ten-inch and greater  

As required for primary feeder lines in subdivisions, industrial, and 
commercial areas. 

4. Water service lines shall conform to the following: 

a. 3/4-inch for residential services. 

b. 1-inch and up for public, commercial, industrial, and other non-
residential uses shall be sized per actual usage. 

5. Velocity in distribution mains shall be designed not to exceed 5 feet per second. 
Velocity in service lines shall not exceed 10 fps in accordance with H. Water 
Service Lines below. 

C. Grid System 

The distribution system mains shall be looped at all possible locations. All developments 
will be required to extend mains across existing or proposed streets for future 
extensions by the City or other developments. All terminations shall be planned and 
located such that new or existing pavement shall not be cut in the future when the main 
is extended. The installation of dead-end water mains with a length greater than 
250 feet, upon which fire protection is dependent, shall not be permitted. 

D. Dead-end Mains 

Temporary and permanent dead-end mains shall terminate with a standard fire 
hydrant assembly, unless otherwise approved by the City.  

E. Alignment and Cover 

1. Right-of-Way Location 

Water systems shall be located 12 feet south and east from the ROW centerline, 
except as provided in 4. Easements below or as directed by the City. All abrupt 
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changes in vertical or horizontal alignment shall be made with a concrete thrust 
block, a MEGALUG, MJ grip ring, or as required by the City. Curved alignment for 
water lines or mains is permitted and shall follow the street centerline when 
practical. The maximum amount of deflection for pipe shall not exceed 80 
percent of the recommended maximum deflection specified in AWWA C600. 

2. Minimum Cover 

a. The bury depth of water mains within the street ROW or easements 
shall be 36 to 42 inches from finish grade. 

b. Deviation from the above standards will be considered on a case-by-case 
basis when the following exists: 

1) When there is underlying rock strata that prohibits placement of 
the water main 36 inches below finish grade, a written request 
must be submitted to the City, together with submission of a 
Geotechnical Report with a plan and profile certifying that 
bedrock exists less than 3 feet below the undisturbed ground 
surface. 

3. Separation with Sewer Lines and Other Utilities 

a. Vertical and horizontal separation of water, sewer, and other utility lines 
shall meet all applicable Oregon Department of Environmental Quality 
requirements. 

b. Horizontal and vertical separation of water and sanitary sewer lines shall 
be per the City Standard Drawings. Any exceptions shall be submitted to 
the City for approval. In all instances, the distances shall be measured 
edge to edge.  

c. Water sewer crossings shall meet the requirements of the City Standard 
Drawings. Any exceptions shall be submitted to the City for approval. 

d. The minimum spacing between water mains and storm drains, gas lines, 
and other underground utilities, except sanitary sewers, shall be 3 feet 
horizontally when the standard utility location cannot be maintained. 

e. Where water lines are being designed for installation parallel with the 
other water mains, utility pipe, or conduit lines, the vertical separation 
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shall be 12 inches below or in such a manner that will permit future side 
connections of mains, hydrants, or services and avoid conflicts with 
parallel utilities without abrupt changes in vertical grade of the 
abovementioned main, hydrant, or service. Where crossing of utilities 
other than sanitary sewer lines is required, the minimum vertical 
clearance shall be 6 inches. 

4. Easements 

a. Mains placed in easements along a property line shall have easements 
centered on the property line and shall be offset 3 feet from the property 
line. For mains placed in easements in locations other than along a 
property line, the main shall be placed in the center of the easement. 
Easements shall be exclusive and a minimum of 15 feet in width. The 
conditions of the easement shall be such that the easement shall not be 
used for any purpose that would interfere with the unrestricted use for 
water main purposes. Under no circumstances shall a building or 
structure be placed over a water main or water main easement. This 
includes overhanging structures with footings located outside the 
easement. Further, no trees or large bushes shall be planted in the 
easement. 

b. Easement locations for public mains serving a Public Utility District, 
apartment complex, or commercial/industrial development shall be in 
parking lots, private drives, or similar open areas, which will permit 
unobstructed vehicle access for maintenance by City personnel. 

c. Water mains located within a water main easement will be permanently 
marked per the City Standard Drawings at all angle points and no less 
than every 300 feet. In addition, such markers shall be placed where the 
water line intersects the public ROW at the easement location. A 
monument cap set in the pavement of a parking lot shall be an 
acceptable alternative to the marker.  

d. Easements shall be furnished to the City for review and approval prior to 
recording. 
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5. Relation to Watercourses 

Pipe constructed per this section shall require the use of restrained pipe joints or 
approved equal. New water mains may cross over or under existing streams, 
ponds, rivers, or other waterbodies. 

a .  Above Water Crossings 

The pipe shall be engineered to provide support, anchorage, and 
protection from freezing and damage, yet shall remain accessible for 
repair and maintenance. All above water crossings require review and 
approval by the City. 

1) Valves shall be provided at each end. 

2) Air/vacuum relief valves shall be provided.  

b. Underwater Crossings 

1) Mains that cross stream or drainage channels shall be designed to 
cross as near perpendicular to the channel as possible. 

2) Valves shall be provided at both ends of the water crossing so that 
the section can be isolated for testing or repair. The valves shall 
be easily accessible and not subject to flooding. The valves shall 
be in valve boxes. Permanent taps shall be made on each side of 
the valve within the valve box to allow insertion of a small meter 
for testing to determine leakage and for sampling. 

3) The minimum cover from the bottom of the streambed or 
drainage channel to the top of pipe shall be 36 inches. 

4) A scour pad centered on the water line will be required if the top 
of the pipe to the bottom of the streambed or drainage channel is 
30 inches or less. The scour pad shall be concrete, 6 inches thick 
and 6 feet wide, reinforced with #4 bars on 12 inch centers in 
both directions, and shall extend to a point where a 1H:1V slope, 
that begins at the top of the bank and slopes down from the bank 
away from channel centerline, intersects the top of the pipe. 
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c. The following surface water crossings will be treated on a case-by-case 
basis: 

1) Stream or drainage channel crossing for pipes 12 inches inside 
diameter and greater. 

2) River or creek crossings requiring special approval from the 
Oregon Department of State Lands. 

F. Appurtenances 

1. Valves 

a. Valves shall be the same size as the water main. Main line valves shall be 
resilient, seated gate valves meeting the requirements of AWWA C509. 
Valves 16 inches and larger shall be butterfly valves. 

b. Distribution system valves shall be located at tee or cross fittings. Valves 
shall be installed on all branches of a tee or cross fitting. Deviation of this 
standard will be considered by the City on a case-by-case basis. Spacing 
of valves shall not exceed 500 feet in commercial or industrial areas and 
shall not exceed 800 feet in other areas. 

c. Transmission water mains shall have valves at no more than 1,000-foot 
spacing. Hazardous crossings, such as creek, railroad, and highway 
crossings, shall be valved on each side. 

d. Distribution tees and crosses with valves for future branch lines on 
transmission mains may be required as directed by the City. 

2. Valve Boxes 

Valve boxes shall be as shown on the City Standard Drawings. 

3. Blowoff Assemblies 

Blowoff assemblies shall be as shown on the City Standard Drawings. 
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4. Fire Hydrant Assemblies 

a. Fire hydrant assemblies shall be as shown on the City Standard Drawings. 
See Part 2 - Materials, 2.6 Fire Hydrants below for more information 
regarding fire hydrant materials. 

b. Hydrants shall be installed on minimum 8-inch diameter water mains. If 
the water system is a looped system, hydrants may be installed on 
minimum 6-inch diameter water mains. The hydrant lead pipe shall be a 
minimum of 6 inches in diameter. 

c. All fire hydrants will be located 6 inches behind sidewalks and behind the 
existing or proposed curb. Hydrants that encroach on private property 
shall require an easement as directed by the City. 

d. Hydrants shall not be installed within 5 feet of any existing aboveground 
utility nor shall any utility install facilities closer than 5 feet from an 
existing hydrant. 

e. Full-depth hydrants will be required in all installations. Hydrant 
extensions require prior approval of the City. 

f. Hydrants shall not be located within 20 feet of any building, nor will they 
be blocked by parking. The large hydrant port should face the road or 
travel way. 

g. Hydrant guard posts a minimum of 3 feet high shall be required for 
protection from vehicles when necessary. Such protection shall consist 
of 4-inch diameter steel pipes 6 feet long filled with concrete and 
buried at a minimum of 3 feet deep in concrete and located at the 
corners of a 6 foot square with the hydrant located in the center. Use of 
posts other than at the four corners may be approved by the City. 

h. Residential hydrants shall be located as near as possible to the corner 
of street intersections and not more than 500 feet from cul-de-sac radius 
points. 

i. The distribution of hydrants shall be based upon the required average 
fire flow for the area served. Design coverage shall be as required by 
the Oregon Fire Code, current edition, and shall be reviewed and 
approved by the fire chief. Generally design coverage shall result in 
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hydrant spacing of approximately 500 feet in residential areas, 
approximately 300 feet in commercial or industrial areas, or as 
approved by the fire chief and City. In addition, sufficient hydrants shall 
be available within 1,000 feet of a building in commercial/industrial 
areas to provide its required fire flow. 

j. The public fire hydrant system shall be designed to provide up to a 
maximum of 3,500 gpm. The distribution system shall be designed in 
commercial/industrial areas to accommodate fire flows up to 4,500 gpm 
or as required by the fire chief. Minimum fire flow in single-family 
residential areas shall be 1,500 gpm. 

5. Fire Hydrant Meters 

a. Fire hydrant meters are required when utilizing fire hydrants as fill 
stations or when using hydrants as a water source for any other purpose 
unless otherwise approved by the City. 

b. Fire hydrant meters shall be provided by the City unless otherwise 
approved by the City. All fees shall be as required by City code and/or 
ordinance. 

c. The City may monitor all water fill stations to ensure compliance with 
City, state, and/or federal requirements. 

d. A backflow prevention device or an air gap must be installed on the truck, 
tank, or hose when filling at hydrant/standpipe locations. 

1) Preferred Method 

a) Install a permanent plumbing fixture on the hauling 
vehicle that creates an air gap between the end of the fill 
pipe and the tank on the hauling vehicle. 

b) The air gap must be twice the diameter of the inlet pipe 
(i.e., if the diameter of the fill hose is 2 inches, the air gap 
must be 4 inches). 

c) Contractor must supply hose with a hydrant thread fitting 
to connect to the hydrant meter unless otherwise 
approved by the City. 
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2) Alternate Method 

a) Install a reduced pressure backflow assembly device either 
on the hauling vehicle or on the hose between the filling 
fitting and the tank.  

b) Contractor must supply hose with a hydrant thread fitting 
to connect to the hydrant meter unless otherwise 
approved by the City. 

c) Each year, arrange and pay for a licensed backflow 
prevention tester to test the backflow prevention device. 
City may require proof in the form of a valid test report 
that certifies that the device is in good working condition. 

e. See City Standard Drawings for additional requirements. 

6. Pressure Reducing and Air Release Valves 

a. The City's water distribution system is divided into several pressure 
zones. Where water systems cross these zone lines, a pressure reducing 
valve station will be required. The specific design and location for such 
valves require review and approval by the City. 

b. Air release valves shall be installed as required per the City Standard 
Drawings. 

7. Railroad or Highway Crossings 

Such crossings defined above, or as determined by the City, shall be valved on 
both sides of the crossing. Casing of railroad or highway crossings, if required, 
shall be as noted in the permit from the respective agency. 

8. Anchor Blocks 

For water pipes greater than 4 inches in diameter, concrete anchor blocks shall 
be required if the slopes are greater than 20 percent. Anchor blocks shall key 
into trench sides. Spacing for anchor blocks is as follows: 
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SPACING FOR ANCHOR BLOCK FOR ALL SIZE PIPE 

Slope  
(Percent) 

Minimum Spacing  
(Feet) 

0 to 19.99 No Anchor Required 
20 to 34.99 35 
35 to 50.99 25 
51 or more 15 or Special Design 

G. Backflow Prevention 

Backflow prevention shall be provided when required by OAR Chapter 333. Backflow 
prevention shall meet all the requirements of OAR Chapter 333. When backflow 
prevention is not required per OAR Chapter 333, backflow prevention shall be as shown 
on the City Standard Drawings for water services. 

H. Water Service Lines 

1. The sizes of water service lines that may be used are 3/4-, 1-, 1-1/2-, 2-, 4-, 6-, 8-, 
10-, and 12-inch. Water service lines will be reviewed for effects on the 
distribution system and shall not be greater in size than the distribution main. 

2. For services larger than 3 inches, a design detail must be submitted showing the 
vault and fitting requirements. For services 2 inches and larger, the expected 
flow (normal and maximum daily flow) requirements and proposed usage shall 
be included on the Plans. 

3. Domestic service lines 3/4-inch through 2-inch shall normally extend from the 
main to behind the curb with a meter setter and meter box located at the 
termination of the service connection. Meters shall be provided and installed by 
the City at the cost of the developer. Meter boxes shall be provided by the 
developer. Individual service connections shall terminate in front of the property 
to be served and shall be located 2 feet on each side of a common property line. 

4. A minimum of one service line and meter are required per property. For multi-
family dwellings with two units and for all accessory dwelling units, a separate 
service line and meter are required for each unit. A single service line and meter 
shall not provide service to multiple properties. A single service line shall not 
feed multiple meters. Any deviations from these requirements must be 
approved by the City.  
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5. Meter boxes and setters and water service lines shall be as shown on the City 
Standard Drawings.  

6. Hot taps shall be permitted with prior authorization of the City. The City shall 
inspect the hot tap, and the coupon removed from the water main shall be 
relinquished to the City. 

7. Direct taps are required for 3/4-inch and 1-inch service lines.  

8. A marker post shall be installed for each service line per the City Standard 
Drawings. 

9. All service lines shall be perpendicular to the water main for the entire length of 
the service line. 

10. Water service lines from the main line up to and including the water meter are 
owned by the City. 

11. Fire Service Lines 

a. There are three categories of private fire protection systems:   

1) Hydrants 

2) Fire sprinkler lines  

3) Combination hydrant and fire sprinkler lines. 

b. The water fire service line shall be perpendicular to the water main, shall 
include an operable valve as close to the water main as possible, and 
shall terminate with a double detector check valve assembly installed in a 
vault. 

c. Where the fire protection system is privately owned, the owner shall own 
the water fire service line up to the City-owned water main including the 
valve located adjacent to the water main. 

12. Fire Vaults 

A vault will be required when a development provides fire sprinklers. The vault 
design drawing shall be included on construction drawings submitted to the City. 
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The vault shall contain all valves, fittings, meters, and appurtenances required 
for fire service to the development. 

I. System Testing 

All new water systems (lines, valves, hydrants, and services) shall be individually 
pressure tested, chlorinated, and tested for bacteria as shown on the City Standard 
Drawings. Tests shall be performed in the presence of a City Representative. The City 
requires notification for scheduling of water main testing a minimum of 72 hours prior 
to the start of testing. 

J. Erosion Control 

1. Erosion control will be required for all areas disturbed during construction and 
following construction until permanent protection is established. 

2. Temporary facilities may include silt fences, drain barriers, gravel entries, 
ditches, surface stabilization or other devices as necessary. 

3. Temporary/permanent hydroseeding or acceptable seeding and mulching must 
be provided whenever perennial cover cannot be established on sites that will be 
exposed after September 1 or prior to June 1. 

1.2 Specifications References 

Specification references made herein for manufactured materials such as pipe, valves, and 
fittings refer to designations for the AWWA, American National Standards Institute, Inc. (ANSI) 
or to the American Society for Testing and Materials (ASTM) as they are effective on the date of 
call for Bids. 

1.3 Delivery, Storage, and Handling 

A. Adequate precautions shall be taken to prevent damage to piping and protective 
coatings. During transporting, pipe and other materials shall be secured individually by 
use of wood spacer blocks, wood crates, or otherwise protected to prevent collision of 
individual pieces and accompanying damage.  

B. Where possible, all materials furnished by the Contractor shall be delivered and 
distributed at the Site by the Contractor so that each piece is unloaded opposite or near 
the place where it is to be placed in the trench.  
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C. All pipe, fittings, valves, hydrants, and accessories shall be loaded and unloaded by 
lifting with hoists or skidding so as to avoid shock or damage. During freezing weather, 
valves shall be stored to prevent accumulation of water in housing which could freeze 
and damage valves. Under no circumstances shall materials dropped during handling be 
installed or be used in the Work.  

D. All pipes, valves, fittings, and all other materials used in the construction of the water 
lines shall be carefully inspected by the Contractor prior to installation. All defective 
materials shall be rejected. 

E. Proper materials, tools, and equipment shall be used by the Contractor to provide safe 
and convenient prosecution of the Work. 

1.4 Materials Furnished by City 

A. The Contractor's responsibility for material furnished by the City, if any, shall begin at 
the point of delivery to the Contractor. Materials already on the Site shall become the 
Contractor's responsibility on the day of the award of the Contract.  

B. The Contractor shall examine all material furnished by the City at the time and place of 
delivery and shall separate all defective material.  

C. Any material furnished by the City that becomes damaged by the Contractor shall be 
replaced by the Contractor at their own expense.  

D. The Contractor shall assume full responsibility for materials furnished by the City once 
they are received by the Contractor. 

PART 2 -  MATERIALS 

2.1 General 

A. The Contractor shall furnish and install water lines and valves of the size, type, class, and 
material called for on the Drawings and as specified herein.  

B. Materials and products which come into contact with drinking water supplied by public 
water systems or which come into contact with drinking water treatment chemicals 
used by public water systems shall meet the requirements of National Sanitation 
Foundation Standard 61 Drinking Water System Components - Health Effects (latest 
version) or equivalent. These materials and products include, but are not limited to, 
process media, protective materials, joining and sealing materials, pipes and related 
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products, and mechanical devices used in treatment, transmission, and distribution 
systems.  

2.2 Bedding, Select Backfill, and General Backfill 

Bedding, select backfill, and general backfill for storm drain pipelines shall be as required on the 
City Standard Drawings and Technical Specifications - "Excavation and Grading," Part 2 - 
Materials, 2.4 Select Backfill and 2.5 General Backfill. 

2.3 Pipe 

A. Ductile Iron Pipe  

1. City water mains shall be ductile iron, unless otherwise approved by the City.  

2. Ductile iron pipe and fittings shall conform to AWWA C150, AWWA C115, AWWA 
C151, AWWA C153, and AWWA C110 and shall be of the class shown on the 
following table unless otherwise approved by the City. 

Pipe Size 
(inches) 

Minimum Ductile Iron 
Thickness/Pressure Class 

8 and smaller 52 
10 51 
12 50 

14 to 18 Minimum 350 
20 and larger Requires professional engineer 

3. All ductile iron pipe shall have a bituminous sealed cement mortar lining 
conforming to AWWA C104 on the interior.  

4. All joints unless otherwise specified shall be Tyton push-on rubber gaskets or 
Fastite push-on rubber gaskets conforming to AWWA C111 and shall be 
furnished complete with all necessary accessories.  

a. Flanges for couplings and fittings shall conform to ANSI B16.1, 125-pound 
bolt hole template.  

b. Mechanical joints shall conform to AWWA C111. 

5. Where called for on the design drawings, restrained pipe joints shall be per  
2.3 Fittings for Iron and PVC Pipe, B. Restrained Pipe Joints and Fittings below. 
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6. When flanged pipe is required, the Contractor shall provide the D.I. pipe class 
required by the flange manufacturer to ensure the pipe and flange units are 
compatible. These data shall be provided to the City for review prior to ordering 
these materials.  

B. HDPE Tubing for Service Lines 

HDPE tubing for service lines shall be CTS meeting the requirements of AWWA C901 and 
ASTM D2239, SIDR 7 (PE 4710), rated for 200 psi working pressure. Stainless steel inserts 
shall be installed at all compression fittings. 

C. Copper Pipe for Service Lines 

All copper pipe, when required, shall be type K, seamless, soft, annealed conforming to 
ASTM B88. 

2.4 Fittings for Iron and PVC Pipe 

A. General 

1. Unless specified otherwise, all fittings such as elbows, tees, crosses, valves, etc., 
shall have mechanical joints conforming to AWWA C111 and shall be short-
bodied compact ductile iron fittings conforming to AWWA C153, Class 350.  

2. When called for, flanged cast iron fittings shall conform to AWWA C110 with 
ANSI B16.1, 125-pound bolt hole template.  

3. All fittings shall be cement mortar lined in accordance with AWWA C104.  

4. Gaskets shall be either ring or full faced, 1/8-inch thick conforming to AWWA 
C111, Appendix B.  

B. Restrained Pipe Joints and Fittings   

1. Restrained Push-on Joint Pipe 

When restrained joint ductile iron pipe is required, the pipe shall be the same 
class and type as the ductile iron pipe specified herein. Joints shall be Tyton Joint 
with Field Lok 350 gaskets or Fastite Joint with Fast-Grip gaskets. The restraint 
shall be boltless, integral restraining system, rated for 350 psi in accordance with 
the performance requirements of ANSI/AWWA C111/A21.11. 
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2. Restrained Fittings 

All mechanical joint fittings called out to be restrained shall be equipped with a 
MEGALUG Series 1100 mechanical joint restraint system as manufactured by 
EBAA Iron, Inc., or approved equal. 

C. Water Main Couplings 

1. Water main couplings shall be fabricated steel "Dresser" style couplings, or 
approved equal, conforming to AWWA C219.  

2. The Contractor shall provide the appropriate coupling and gaskets as required to 
match the water line types and sizes being utilized. 

3. Couplings shall be rated for the working pressure of the pipe main for which they 
will be utilized.  

2.5 Valves 

A. Gate Valves 

1. Gate valves 1-1/2 inches and smaller shall be all bronze, non-rising stem, 
conforming to Manufacturers Standardization Society (MSS) SP-80, Class A rated 
for a minimum working pressure of 125 psi. 

2. Gate valves 2-inch to 12-inch shall conform to AWWA C509 or C515. Valves shall 
be designed for 200 psi minimum working pressure and shall be of iron body, 
resilient wedge, non-rising stem construction. Valves shall be equipped with O-
ring type packing. The valve shall have a 2-inch AWWA operating nut for buried 
service or as called for on the Drawings. The valve ends shall be of the type 
required to match the pipe to which they will be connected, or as shown on the 
Drawings. Valves shall have mechanical joint connections, unless called for 
otherwise on the Drawings. Valves shall be resilient wedge, Kennedy KSRW or 
KSFW, M&H Style 4067 or 7000, Clow, or equal.  

B. Ball Valves 

Ball valves 2 inches and smaller shall be three-piece, full port, ASTM A276 GR316 or 
ASTM A351/A351M GR CF8M stainless steel body and end pieces, Type 316 stainless 
steel ball, NPT threaded ends, reinforced PTFE seats, seals, and packing, adjustable 
packing gland, blowout-proof stainless steel stem, stainless steel level operator with 
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vinyl grip, rated minimum 1,000 psig CWP, and comply with MSS SP-110. Manufacturers 
and products shall be as called for on the City Standard Drawings. 

C. Butterfly Valves 

1. All valves 14 inches and greater shall be butterfly valves, unless otherwise 
approved by the City.  

2. All butterfly valves shall be of the rubber-seated tight-closing type that shall 
meet or exceed the requirements of AWWA C504. All valves shall be M&H 4500, 
Clow 4500, or approved equal.  

3. The valve shall be for direct buried service with a sealed gear operator having 
2-inch AWWA operating nut and shall open counter-clockwise.  

4. The valve ends shall be of type required to match the pipe to which they will be 
connected as shown on the design drawings. 

D. Cast Iron Valve Box 

1. Each valve shall be equipped with an adjustable cast iron box of the sliding type 
as shown on the City Standard Drawings.  

2. The diameter of the valve box shall be not less than 5 inches, and shall be of such 
length so as to provide the depth of cover over the pipe without full extension.  

2.6 Fire Hydrants 

A. Fire hydrants shall conform to AWWA C502 and shall have 5-1/4-inch main valve 
opening, two 2-1/2-inch NST nozzles and one 4-1/2-inch NST pumper nozzle. Operating 
nut shall be 1-1/2-inch pentagon. Fire hydrants shall be per the City Standard Drawings. 

B. All hydrants shall have a bury depth of 36 to 42 inches. Where conditions require, 
hydrant extensions shall be provided and installed to provide the proper placement and 
installation of the hydrant.  

C. Hydrants shall receive factory coats of Benjamin Moore super spec HP urethane alkyd 
gloss enamel P22 paint, or approved equal, and shall also receive an additional field coat 
after installation. Colors shall be 21 Safety Red, 82 Safety Black, 15 Safety Yellow,  
4B Safety Green IM-40 as tinted in store at Standard Paint & Flooring, LLC, located in 
Richland, Washington, or approved equal. The hydrant body shall be yellow. The caps 
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and bonnet color are dependent upon the water main at the tee to the hydrant as 
follows: 

 4-inch main = red 
 6-inch main = black 
 8-inch main and larger = green 

D. All hydrants shall be of the traffic model type. 

2.7 Combination Air Release Valves 

Air release valves shall be a combination air and vacuum type as shown on the City Standard 
Drawings, with an appropriately sized inlet and designed for 150 psi operating pressure. 
Gaskets shall be specified to accommodate the anticipated working pressure range. 

2.8 Service Saddles 

A. Service saddles shall have a ductile iron body, wide stainless steel band, and stainless 
steel bolts and nuts. Service saddles shall be as shown on the City Standard Drawings. 

B. Saddle sizes and threads shall be AWWA iron pipe thread or compatible with the pipe 
type and sizes being utilized. 

C. Service saddles are not required for ductile iron pressure class pipe for taps 1-inch and 
less. Service saddles are required for ductile iron pressure class pipe for taps greater 
than 1-inch. 

2.9 Corporation Stops 

A. Corporation stops shall be brass ball valve stops complying with AWWA C800. 
Corporation stops shall be Ford ball corp or approved equal.  

B. Inlet threads and outlet connections shall be as required for type and size of water 
service lines and service saddles being utilized.  

2.10 Service Line Couplings 

A. Service line couplings, when approved by the City, shall be Ford Quick Joint couplings or 
approved equal.  
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B. Provide appropriate coupling as required to match water service line types and sizes 
being utilized. Appropriate stainless steel insert stiffeners shall be used for all PVC pipe 
and polyethylene tubing.  

C. Where metal pipe of dissimilar type are being connected, an insulating adaptor gasket 
such as Dresser Style 65, or approved equal, shall be utilized to prevent galvanic 
corrosion.  

2.11 Meter Setters 

A. Meter setters shall be as shown on the City Standard Drawings.   

B. Provide appropriate meter setter heights, sizes, connections, etc., as required for the 
meter and water service line sizes and types being utilized.  

2.12 Water Meters 

A. Water meters shall be manufactured by Badger Meter with ORION cellular endpoints 
compatible with the City's existing cellular read central system, or approved equal.  

B. Meters larger than 1-1/2 inches shall be compound meters unless shown otherwise on 
the design drawings.  

C. All meters shall read in gallons.  

D. For new development and redevelopment projects, the City shall purchase and install all 
meters where meter setters are utilized. When no meter setter is used for larger 
meters, the City shall purchase the meter and the Contractor shall install the meter. 
Meters will be installed by the City or provided to the Contractor only after all 
associated fees and/or charges required by City ordinance(s) have been paid in full. 

2.13 Water Meter Box and Cover 

Water meter boxes and covers shall be as shown on the City Standard Drawings.  

2.14 Locating Wire 

A. Locating wire shall be a minimum of 12 awg UF solid copper with blue colored 
insulation. The use of THHN wire will not be acceptable. The silicone splice kit shall be 
King Technology Model 50-566 or approved equal.  
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B. Where location wire is to be secured to the exterior of fire hydrants, valve boxes, posts, 
etc., stainless steel pipe straps shall be used.  

2.15 Thrust and Anchor Blocks and Concrete Collars 

A. Concrete used for thrust and anchor blocks, and concrete collars shall be Portland 
Cement concrete with a 28-day compressive strength of 2,500 psi. Concrete thrust 
blocks shall cure for 3 to 5 days before hydrostatic or leakage testing of pipelines unless 
otherwise approved by the City. 

B. Anchor rods shall be 3/4-inch diameter galvanized steel or epoxy coated reinforcement 
bar conforming to AASHTO M 284, embedded a minimum of 18 inches in the concrete. 

2.16 Water Line Blowoff 

Water line blowoff shall be as shown on the City Standard Drawings.  

2.17 Water Marker Post 

Water marker posts shall be as shown on the City Standard Drawings. 

2.18 Water Utility Markers 

Markers shall be as shown on the City Standard Drawings.  

PART 3 -  EXECUTION 

3.1 Trench Excavation 

Trench excavation and backfill shall be performed as specified in the Technical Specifications - 
"Storm Drainage," Part 3 - Execution, Sections 3.1 through 3.8. 

3.2 Existing Utilities 

Requirements for existing utilities shall be as specified in Technical Specifications - "Storm 
Drainage," Part 3 - Execution, 3.9 Existing Utilities. 

3.3 Installation of Pipe 

A. Water pipe shall be installed in accordance with best current practices as required by 
the manufacturer and as specified herein. Ductile iron pipe installation shall conform to 
the requirements of AWWA C600. 



TECHNICAL SPECIFICATIONS 

SECTION 4 

WATER MAINS 
 

1/29/24 4-22 Water Mains 
4_WaterMains_Hermiston_GeneralEngineering_736-153-080.docx  

B. Water pipe shall be installed with bell ends laid facing in the direction of laying unless 
directed otherwise by the City. Each pipe shall be properly bedded so as to be supported 
for the full length of the pipe. A suitable foundation shall be achieved by a slight 
excavation under the bell at each joint. All rubber ring joints shall be lubricated and 
installed in accordance with the installation instructions of the pipe manufacturer, 
taking particular care to avoid pinching or otherwise causing damage to the rubber ring. 
All joints shall be free of dirt and other foreign matter prior to the joining of the next 
pipe. All joints shall be restrained to prevent creep and misalignment of joints. 

C. Water lines shall be installed to the specified depths called for on the Drawings and to 
the lines and grades when shown.  

1. It shall be recognized that water line depths may vary from the specified depths 
shown when adjustment of grade is required to avoid conflict with existing 
utilities.  

2. Additional fittings may also be required when a grade adjustment is required.  

D. No pipe shall be installed in water or when conditions exist that, in the opinion of the, 
are unsuitable for the laying of the pipe.  

1. At times when pipe laying is not in progress, the open ends of pipe shall be 
closed by a watertight plug or other approved means. This provision applies 
during the noon hour as well as overnight.  

2. If there is water in the trench, the seal should remain in place until the trench is 
dewatered sufficiently to prevent groundwater from entering the pipe. 
Adequate provisions shall be made by the Contractor for final disposal of the 
groundwater pumped from trenches.  

E. All pipe shall be installed true to line. The Contractor may install a pipeline on a curve 
when called for on the Plans or when approved by the City. For rubber gasketed ductile 
iron pipe installed on a curve, the pipe shall be joined in a straight alignment, then 
deflected.  

3.4 Thrust and Anchor Blocks 

A. Thrust and anchor blocks shall be constructed as shown on the City Standard Drawings 
and placed at all changes in direction, all changes in the diameter of the pipe, all dead-
ends, as specifically shown on the and as required by the City.  
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B. All thrust blocks shall be placed between the undisturbed ground and the fitting to be 
anchored. Plastic sheeting shall be used to provide a bonding barrier between the 
fittings and the concrete. The quantity of concrete and the area of bearing on the soil 
shall be as shown on the City Standard Drawings or as approved by the City.  

C. All thrust blocks shall be placed so that the entire pipe and fitting joints will be 
accessible for repairs. Bolts for mechanical and flange fittings and fire hydrant weep 
holes shall not be covered with concrete. All bolts shall be accessible and removable 
without interference from the thrust block.  

D. Thrust blocks may not be required where approved restraint joint pipe and fittings are 
utilized.  

E. Concrete thrust blocks shall cure for 3 to 5 days before hydrostatic or leakage testing of 
pipelines unless otherwise approved by the City. 

F. No backfill of thrust blocks shall occur until the Work has been observed by the City 
Representative.  

3.5 Locating Wire 

A. A continuous solid copper locating wire shall be placed along the top of all water pipe, 
including service lines. This wire shall be secured to the top of the pipe at maximum 
10-foot intervals using 6-inch strips of 2-inch wide duct tape. All splices shall be 
electrically continuous. At all splices, the connecting ends of the wires shall be 
overlapped and tied. The ends shall be stripped and connected with a wire nut to ensure 
an electrical connection and made waterproof with an approved silicone splice kit. 
Access to terminal ends of the locating wire shall be made at all valve boxes, meter 
boxes, fire hydrants, vaults, etc. The result of this installation shall be a continuous wire 
circuit electrically isolated from ground.  

B. The Contractor shall be responsible for testing continuity and for testing isolation from 
ground in the wire after all Work has been completed on the test section. The 
Contractor is advised to do intermediate testing on their own after backfilling 
operations and prior to surface restoration work to be sure continuity is maintained. If 
there is a break or defect in the wire, it shall be the Contractor's responsibility to locate 
and repair the defect.  

C. The continuity of the location wire shall be tested from one test load point to the next 
by use of a temporary wire laid between test points in-line with an ohmmeter. 
Resistance shall be measured with an approved ohmmeter that has been properly 
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calibrated. The continuity of a test section will be accepted if the resistance of the test 
section does not exceed 5 ohms per 500 feet of location wire being tested. Isolation 
from ground shall be measured with a megohmmeter and shall be a minimum of 
20 megohms for any section of location wire tested. The City shall witness the 
acceptance test. The wire and installation shall be included in the water line bid item 
price. No separate payment shall be made. 

3.6 Service Connections 

The Contractor shall connect service lines to new or existing water mains as shown on the 
Plans. This Work includes the installation of a saddle and corporation stop, and making the 
connection. The Work will include potholing to locate any existing pipeline or service lines as 
required so the service connection can be performed.  

3.7 Service Lines 

A. The installation of new service lines and the connecting of existing service lines shall be 
performed in accordance with the Plans, manufacturer requirements, and as specified 
herein. Water service lines shall be laid by placing the pipe on the trench bottom with 
sufficient slack to prevent pulling apart of the joints when the backfill is placed. Splices 
shall be kept to an absolute minimum. If required, they shall be made using, Ford Quick 
Joint couplings or approved equal.  

B. When constructing a new water line to replace an existing line, the existing water line 
shall remain in service until the new water line has been tested, disinfected, and 
approved by the City. When possible, the existing line and new line shall both be in 
operation during the transfer of service lines. The transfer shall be made so that the 
interruption of water service to the utility customer is held to a minimum. All service 
lines shall be thoroughly flushed before connecting to existing lines or meters.  

C. The Contractor shall pothole to locate any existing pipelines or service lines as may be 
required so the service lines can be installed. The Work also includes connecting to the 
existing service lines when required. 

D. When the Drawings indicate that existing service lines will be utilized, and if the 
Contractor encounters an existing service line which appears to be in poor or 
unserviceable condition, the Contractor shall promptly contact the City. If the City 
determines that a portion of the existing service line needs replacement, the Contractor 
shall install a new service line.  
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3.8 Service Lines by Boring and Open Trench Methods 

A. It is the general intent to try to install service lines under paved streets by boring where 
practical. A pneumatic boring tool or other approved method will be used to install 
service lines under all paved streets. There may be areas where it is not possible to bore 
due to ground conditions which interfere in the operation.  

1. Where requested by the City, the Contractor shall attempt to bore under paved 
streets. In areas where it appears that boring will be difficult as determined by 
the City and the Contractor, the service lines shall be installed by the open 
trench method. The Contractor shall make two attempts, if required, to bore 
under paved streets. If the second attempt fails, the Contractor shall install the 
service line by the open trench method.   

B. The Contractor shall take care to not damage other utilities which might exist in the 
area. Prior to boring, the Contractor shall pothole to locate existing utilities. "Blind-
boring" is not allowed. Repairs for damage to other utilities shall be the responsibility of 
the Contractor.  

C. Service lines to be installed in areas not under asphalt streets may be installed by either 
open trenching or boring as the Contractor may elect.  

3.9 Valves and Valve Boxes 

A. Valves and valve boxes shall be installed as shown on the City Standard Drawings. All 
valves and valve boxes shall be set plumb. The valve box shall be centered over the 
valve operator and free of any obstruction which would prevent operation of the valve 
nut.  

B. If the bury depth of the valve is greater than 4-1/2 feet, a valve operator extension shall 
be provided to within 1 foot of finish grade. The extension shall not be permanently 
attached to the valve operator and a self-centering device shall be provided near the 
top of the valve operator extension. The box cover shall be flush with the finished grade. 
A concrete collar, where required, shall be installed. 

3.10 Water Meters 

Water meters shall be installed by City of Hermiston Water Department personnel. 



TECHNICAL SPECIFICATIONS 

SECTION 4 

WATER MAINS 
 

1/29/24 4-26 Water Mains 
4_WaterMains_Hermiston_GeneralEngineering_736-153-080.docx  

3.11 Fire Hydrants 

A. Hydrant installation shall conform with AWWA Manual M17 and AWWA C600, and as 
shown on the City Standard Drawings. Extensions required for hydrant adjustment shall 
be installed to the manufacturer's specifications.  

B. Hydrants may be installed on new water mains installed as part of the Work, or on 
existing mains. Special attention shall be given when installing hydrants on existing 
mains to ensure that adequate thrust restraint is being achieved as the hydrants can be 
placed in service before normal cast-in-place thrust blocks can achieve the required 
strength. The block and plug shall be held securely by temporary thrust block or other 
approved method, such as precast thrust blocks, restraining rods, etc.  

C. The newly installed hydrants shall be covered in a manner acceptable to the City until 
they are placed into permanent service.  

3.12 Removal of Existing Fire Hydrants 

A. All hydrants removed shall remain the property of the City and shall be delivered and 
properly stacked at a site designated by the City. 

B. After the old hydrant is removed, the lead line, if it is to be abandoned, shall be plugged 
at the main line tee with a watertight plug and thrust block. When the lead pipe is 
connected to a water main which is being abandoned, it will not need to be plugged.  

C. The fire hydrant assembly valve and valve box shall be removed and delivered to a 
location designated by the City.  

3.13 Water Line Blowoffs 

The 2-inch water line blowoffs shall be constructed as shown on the City Standard Drawings. 
Unless noted by the City, a fire hydrant shall be installed in lieu of a water line blowoff. 

3.14 Water-Sewer Line Crossings 

A. See Technical Specifications - "Sanitary Sewers," Part 3 - Execution, 3.10 Water-Sewer 
Crossings. 

B. When constructing water service lines, the City may require the depth of the service line 
to be revised in order to eliminate the need for a water-sewer line crossing.  
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3.15 Abandoning Water Services 

A. When required, the Contractor shall remove the service line and install a plug in the 
existing water main when an existing service is to be taken out of service. All plugs are 
to be permanent and watertight. When required, thrust restraints shall be provided.  

B. Unless specified otherwise, the plugging of an abandoned service line shall be 
performed at the connection to the water main which is to remain in service. No 
stubbed service lines shall be left in the ground unless approved otherwise by the City. 
The Contractor shall excavate and expose the service line connection to be plugged, 
perform the Work, and backfill as required. 

3.16 Abandoned Water Lines 

A. The existing water lines to be taken out of service are to remain in service until the new 
lines are properly installed and tested, and water services have been connected. 
Approval from the City shall be obtained before any line is abandoned.  

B. The existing lines shall then be abandoned and their actual location and abandoned 
designation recorded on all Record Drawings.  

C. Unless called for otherwise, the abandoned lines will remain in the ground. The ends of 
all pipes which are abandoned shall be plugged with concrete or other methods 
approved by the City. 

3.17 Air Release Valves 

Air release valves shall be installed as shown on the City Standard Drawings, and as required by 
the manufacturer.  

3.18 Removal and Salvage of Water Main Appurtenances, Fittings, and Other Items 

The Contractor shall remove all existing valves, hydrants, and fittings as required to properly 
perform the Work, or as shown on the Drawings. All such materials shall be transported to an 
area designated by the City and stockpiled. Materials shall be removed and handled in such a 
manner which will prevent damage.  
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3.19 Testing and Disinfection 

A. General  

1. All testing and disinfection shall be scheduled 72 hours in advance with City 
Water Department staff. A City Representative shall observe all steps in the 
testing and disinfection process.  

2. The Contractor shall furnish all necessary equipment and other apparatus, 
including gauges, necessary to properly perform the testing and disinfection of 
water lines as specified herein and as shown on the City Standard Drawings. 
Lines to be tested include mains and service lines. Each section of the lines, 
before being tested and placed into service, shall be isolated and slowly filled 
with water. Air should be expelled from the line through hydrants or taps made 
at the high points. The City shall have the option of requiring the use of their 
own gauges. Water mains shall be generally tested in sections between valves 
and as the Work progresses. The Contractor shall be responsible for determining 
the length, timing, and section of lines to be tested, unless otherwise noted. 
When appropriate, testing intermediate sections of long lines should be 
considered. The Contractor shall provide any temporary test heads, fittings, 
blocking, etc., as may be required to properly test any given water main section. 
The Contractor shall be responsible for locating and repairing any defects in the 
water mains that fail to pass the required test.  

3. Standard process for fill, flush, disinfection, and pressure testing is four to five 
business days.  This process shall start at the beginning of a typical work week.  

B. Acceptance Test 

The Contractor shall perform all preliminary testing required to determine that the lines 
to be tested are acceptable and comply with the requirements of these Technical 
Specifications. After the Contractor has determined that the lines will pass the required 
test, the Contractor shall arrange for an acceptance test to be witnessed by the City’s 
representative. The Contractor shall coordinate the timing of this acceptance test with 
the City’s representative. The lines will not be accepted until the acceptance test has 
been witnessed and documented as passing. Forms for performing the various tests are 
included at the end of this section for use and reference by the Contractor.  
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C. Hydrostatic Testing of Water Lines 

1. Pressure Requirements 

The standard test pressure shall be 150 psi for pipes less than 12 inches in 
diameter and 200 psi for pipes 12 inches or larger in diameter provided that the 
following maximum and minimum pressure requirements are met. The minimum 
allowable test pressure shall be 1.5 times the actual work pressure at the lowest 
elevation along the test section. The maximum allowable pressure shall be the 
thrust restraint design pressure, or 1.5 times the pressure rating of the pipe or 
joints, whichever is less. Valves shall not be operated in either direction at a 
differential pressure exceeding the rated valve working pressure. 

2. Test Procedure 

Each section of the line, after all backfill and compaction work has been 
completed and before being placed into service, shall be tested at a minimum 
average gauge pressure meeting the requirements of this section. Each section 
of pipeline shall be slowly filled with water to prevent excessive surge pressures 
when the water reaches the air venting opening(s). All air shall then be expelled 
completely from the pipeline. If permanent air vents are not located at all high 
points, corporation stops rated for the specified test pressure shall be installed 
at these points to expel any air. After all air is vented, any corporation stops and 
other vents shall be closed. Working pressure shall then be applied using a 
suitable pump connected to the pipeline. Working pressure shall be maintained 
for a sufficient period of time for the pipe to stabilize with respect to line 
movement under pressure, water absorption by the lining, etc. This may require 
several cycles of pressurizing and bleeding trapped air prior to beginning the 
test. The specified test pressure shall then be applied and maintained for a 
minimum two-hour period. The test shall not vary by more than ±5 psi for the 
duration of the test. The test pressure shall be maintained by adding makeup 
water through the pressure test pump into the pipeline. The amount of makeup 
water added shall be accurately measured in gallons per hour by suitable 
methods. The amount of makeup water added to maintain the test pressure is 
equal to the leakage in the test section. Leakage shall not exceed the applicable 
testing allowance specified in the equation below. Should any test disclose 
leakage greater than that specified, the Contractor shall locate and repair the 
defective joints until the leakage is within the specified allowance. Any cracked 
or defective pipe, joint, or fitting shall be removed and replaced. Any temporary 
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corp stop used to facilitate the testing procedure shall be removed and the 
resulting opening plugged with a brass plug. 

DI Pipe:  L  =   SD  P  
 148,000  

   In which: 
    L  = Allowable Leakage Gal/Hr 
    S  =  Length of Pipe Tested in Ft. 
    D  =  Nominal Diameter in Inches 
    P  =  Gauge Pressure in psi 

D. Disinfection of Potable Water Mains   

1. Each section of the line, before being placed into service, shall be thoroughly 
flushed and disinfected in accordance with current regulations of the Oregon 
Health Authority - Drinking Water Services (DWS), specifically Oregon 
Administrative Rule, Section 333-061-0050(10) Construction Standards, current 
edition. For convenience, DWS requirements at the time these Standards were 
compiled are summarized as follows: 

"(10)  Disinfection of facilities: 

(a) Following construction or installation of new facilities and repairs to 
existing facilities, those portions of the facilities which will be in 
contact with water delivered to users must be cleaned and flushed 
with potable water and disinfected according to AWWA Standards 
C651 through C654 before they are placed into service. Disinfection 
must be by chlorine unless another disinfectant can be demonstrated 
to be equally effective. 

(b) For construction of new distribution pipelines (with any associated 
service connections and other appurtenances installed at the time of 
construction), disinfection by chlorination must be conducted as 
specified in paragraphs (A) through (C) of this subsection unless 
another method from AWWA Standard C651 is used. 

(A) A solution with a free chlorine residual of at least 25 mg/l must 
be introduced to the pipe such that the solution will contact all 
surfaces and trapped air will be eliminated. The solution must 
remain in place for at least 24 hours. 
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(B) After 24 hours, if the free chlorine residual is 10 mg/l or greater, 
the chlorine solution must be drained and the pipe flushed with 
potable water. If the free chlorine residual is less than 10 mg/l 
after 24-hours, the pipe must be flushed and rechlorinated until 
a free chlorine residual of 10 mg/l or more is present after a 24 
hour period. 

(C) After the pipe is disinfected, flushed and filled with potable 
water, bacteriological samples must be collected to determine 
the procedures' effectiveness. At least two samples must be 
collected from the new pipe at least 16 hours apart and 
analyzed for coliform bacteria. If the pipe has held potable 
water for at least 16 hours before sample collection, two 
samples may be collected at least 15 minutes apart while the 
sample tap is left running. If the results of both analyses indicate 
the water is free of coliform bacteria, the pipe may be put into 
service. If either sample indicates the presence of coliform 
bacteria, the pipe may be re-flushed, filled with potable water 
and re-sampled. If this second set of samples is free of coliform 
bacteria, the pipe may be put into service, otherwise the 
disinfection and flushing process must be repeated until 
samples are free of coliform. 

(c) For repaired pipelines that were depressurized and wholly or partly 
dewatered during repair or that likely experienced contamination 
during repair, disinfection according to the procedure specified in 
paragraphs (10)(b)(A) through (C) of this rule must be followed except 
that bacteriological samples must be collected downstream of the 
repair site. If the direction of flow is unknown, samples must be 
collected on each side of the repair site. 

(d) A water line may be returned to service, following repairs or routine 
maintenance, prior to receiving a report on the bacteriological 
analysis if the following procedures have been completed: 

(A)  Customer meters were shut off prior to placing the water line 
out of service;  

(B)  The area below the water line to be repaired was excavated and 
dewatered;  
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(C)  The exposed pipe was treated with a hypochlorite solution;  

(D) The water line was flushed thoroughly, and a concentration of 
residual chlorine has been re-established that is comparable to 
the level normally maintained by the water system, if 
applicable; and  

(E)  Bacteriological analysis was conducted to verify repair 
effectiveness according to this section and samples were 
collected downstream of the repair site or on each side of the 
repair site if the direction of flow is unknown." 

2. Disinfection must be by liquid chlorine unless another disinfectant can be 
demonstrated to be equally effective. The use of granular, powder, or other 
types of solid chlorine is not permitted. 

3. When fittings, service lines, or other components of the water system (i.e., 
fittings used to connect to an existing main) are not disinfected in conjunction 
with the water mains, the Contractor shall disinfect these items using a 300 mg/L 
minimum chlorine solution. These items shall be flushed or otherwise coated 
with the chlorine solution in such a manner that will result in thorough wetting 
of all surfaces on the inside of these items. These items shall have at least 
15 minutes of contact time with the chlorine solution prior to flushing/rinsing 
and being put into service. 

4. After disinfection, the Contractor shall collect bacteriological samples for testing 
in the presence of the City. A minimum of two samples shall be taken every 
800 feet of water line to be tested. The City may require additional samples to 
be taken if the section to be tested is complex and proper disinfection could be 
difficult. The analysis shall be performed by a laboratory certified by the DWS or 
the EPA. The cost of the bacteriological testing(s) is to be paid by the Contractor. 
If positive results are obtained, the system shall be disinfected again by the 
Contractor, at their own expense. Bacteriological samples will again be collected 
in the presence of the City and resubmitted for testing. This shall be repeated 
until negative results are obtained. The method of disinfecting and the 
chlorination materials used are subject to the approval of the City. Disinfection 
by introducing granular or tablet chlorine compounds in each pipe length is not 
an acceptable method of disinfection. 
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5. The results of all bacteriological tests shall be submitted to the City and placed in 
the Operation and Maintenance Manual. No section of pipe shall be placed into 
service until acceptable bacteriological tests have been obtained.  

6. Disposal of any water containing chlorine shall be performed in accordance with 
AWWA C651, Section 4.5.2, and any other local requirements. Disposal may be 
made into existing sanitary sewer systems providing approvals are obtained from 
the respective sewerage agency. Any chlorinated water discharged to open 
stream channels must be dechlorinated prior to discharge.  

7. Bacteria testing shall conform to the requirements of the City Standard 
Drawings. 

3.20 Restoration, Finishing, and Cleanup 

A. The Contractor shall restore or replace all paved surfaces, graveled surfaces, curbing, 
sidewalks, trees, shrubbery, lawns, pastures, fences, and other existing facilities equal to 
their original condition.  

B. All surplus material and temporary structures as well as excess excavation shall be 
removed and the entire Site of Contractor operations shall be left in a neat and clean 
condition as outlined in the General Conditions. 

END OF SECTION 



 

 

CHLORINATION AND BACTERIA TESTING 

 

Project Name    

Date   Job No.   

 

NEW MAIN IF CONNECTED TO EXISTING MAIN 

Day 1 - 

 - Flush Main 

 - Chlorine Inject to 50 ppm 

 - 24-hour Holding Time 

Day 2 - 

 - Verify Chlorine Residual = 10 ppm minimum 

 - Flush Chlorine to Greater Than 1.0 ppm 

 - 16- to 24-hour Holding Time 

Day 3 -  

 - City Provides Bac-T Bottles 

 - Pull Bac-T Samples (City to determine quantity)* 

 - 24-hour Sample Time 

Day 4 -  

 - Bac-T Results - Positive - Start Over with Day 1 Steps 

  - Bac-T Results - Negative - Proceed to Pressure Test (see Water Line Leakage Test Form) 

 

NEW MAIN NOT CONNECTED TO EXISTING MAIN 

Day 1 - 

 - Flush Main 

 - Pressure Test (City to Witness) 

 - Chlorine Inject to 50 ppm (City to Verify) 

 - 24-hour Holding Time 



 

 

Day 2 - 

 - Verify Chlorine Residual = 10 ppm minimum 

 - Flush Chlorine to Greater Than 1.0 ppm 

 - 16- to 24-hour Holding Time 

Day 3 -  

 - Pull Bac-T Sample(s) (City to determine quantity)* (Bottles Provided) 

 - 24-hour Sample Time 

Day 4 -  

 - Bac-T Results - Positive - Start Over with Day 1 Steps 

 - Bac-T Results - Negative 

 

*BAC-T SAMPLES ARE NOT PERMITTED ON FRIDAY, SATURDAY, SUNDAY, OR HOLIDAYS 

 

  



 

 

HYDROSTATIC TEST WORKSHEET  

FOR WATER LINES  
 

Project Name    

Date   Job No.   

   

   

 Test Pressure   

 Time Test Started   

 Time Test Completed   

 TOTAL TIME   minutes 

 Test Passed   Yes  No 

DI Pipe:  L  =   SD  P 
                                                               148,000  

In which: 

L  = Allowable Leakage Gal/Hr 
S  =  Length of Pipe Tested in Ft. 
D  =  Nominal Diameter in Inches 
P  =  Gauge Pressure in psi 

  



 

 

Allowable Leakage 

Pipe Section Nominal 
Diameter 

Number of Joints 
or Connections 

Length of Pipe Allowable 
Leakage 

_______________ _______________ _______________ _______________ _______________ 

_______________ _______________ _______________ _______________ _______________ 

_______________ _______________ _______________ _______________ _______________ 

_______________ _______________ _______________ _______________ _______________ 

_______________ _______________ _______________ _______________ _______________ 

_______________ _______________ _______________ _______________ _______________ 

_______________ _______________ _______________ _______________ _______________ 

_______________ _______________ _______________ _______________ _______________ 

_______________ _______________ _______________ _______________ _______________ 

_______________ _______________ _______________ _______________ _______________ 

_______________ _______________ _______________ _______________ _______________ 

 

Total Allowable Leakage ___________ gal/hr 

Time Test Started    Total Leakage Measured   gal. 

Time Test Completed    Total Leakage Measured/Gal=___  gal/hr 

TOTAL TIME  mins.  Time (hr.) 

Defects Observed:  Yes  No       Test Passed:  Yes  No 

Contractor's Firm Name:   

Contractor's Representative Signature   

City’s Representative Signature  



 

 

 

Hydrostatic Testing Allowance per 1,000 feet of Pipeline*, gallons per hour** 

Average Test 
Pressure, psi 

Nominal Pipe Diameter, inches 
3 4 6 8 10 12 14 16 18 20 24 30 36 42 48 54 60 64 

450 0.43 0.57 0.86 1.15 1.43 1.72 2.01 2.29 2.58 2.87 3.44 4.30 5.16 6.02 6.88 7.74 8.60 9.17 
400 0.41 0.54 0.81 1.08 1.35 1.62 1.89 2.16 2.43 2.70 3.24 4.05 4.86 5.68 6.49 7.30 8.11 8.65 
350 0.38 0.51 0.76 1.01 1.26 1.52 1.77 2.02 2.28 2.53 3.03 3.79 4.55 5.31 6.07 6.83 7.58 8.09 
300 0.35 0.47 0.70 0.94 1.17 1.40 1.64 1.87 2.11 2.34 2.81 3.51 4.21 4.92 5.62 6.32 7.02 7.49 
275 0.34 0.45 0.67 0.90 1.12 1.34 1.57 1.79 2.02 2.24 2.69 3.36 4.03 4.71 5.38 6.05 6.72 7.17 
250 0.32 0.43 0.64 0.85 1.07 1.28 1.50 1.71 1.92 2.14 2.56 3.21 3.85 4.49 5.13 5.77 6.41 6.84 
225 0.30 0.41 0.61 0.81 1.01 1.22 1.42 1.62 1.82 2.03 2.43 3.04 3.65 4.26 4.86 5.47 6.08 6.49 
200 0.29 0.38 0.57 0.76 0.96 1.15 1.34 1.53 1.72 1.91 2.29 2.87 3.44 4.01 4.59 5.16 5.73 6.12 
175 0.27 0.36 0.54 0.72 0.89 1.07 1.25 1.43 1.61 1.79 2.15 2.68 3.22 3.75 4.29 4.83 5.36 5.72 
150 0.25 0.33 0.50 0.66 0.83 0.99 1.16 1.32 1.49 1.66 1.99 2.48 2.98 3.48 3.97 4.47 4.97 5.30 
125 0.23 0.30 0.45 0.60 0.76 0.91 1.06 1.21 1.36 1.51 1.81 2.27 2.72 3.17 3.63 4.08 4.53 4.83 
100 0.20 0.27 0.41 0.54 0.68 0.81 0.95 1.08 1.22 1.35 1.62 2.03 2.43 2.84 3.24 3.65 4.05 4.32 

*If the pipeline under test contains sections of various diameters, the testing allowance will be the sum of the testing allowance for each size. 
**Evaluated on the basis of equation L=(SD P)/148,000. Tabulated values must be multiplied by the test duration in hours to determine maximum allowable leakage 
volume in gallons. 
 
psi = pounds per square inch 
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PART 1 -  GENERAL 

1.1 General Design Requirements 

A. Performance Standards 

1. All street designs shall provide for the safe and efficient travel of the motoring 
public. Streets shall be designed to carry the recommended traffic volumes 
identified for each street classification.  

2. Streets shall be designed to meet or exceed minimum guidelines in accordance 
with the current AASHTO, "Policy on Geometric Design of Highways and Streets." 
Traffic control and traffic control devices (TCD) shall conform with the current 
Federal Highway Administration "Manual on Uniform Traffic Control Devices for 
Streets and Highways," and Oregon Department of Transportation (ODOT)/ 
APWA supplements. 

3. All vertical and horizontal curves shall meet AASHTO design speed and street 
classification guidelines. Where practical, the design engineer shall provide the 
desirable stopping sight distance set forth in AASHTO, but in no case shall it be 
less than the minimum stopping sight distance. 

4. Drawings relevant to this section are included in the Standard Drawings. 

B. Right-of-Way and Pavement Width 

Right-of-way (ROW) and pavement widths for each street classification shall be as 
shown on the City Standard Drawings. 

C. Access 

All developments shall be provided public street access. Public and/or private access 
roads, approaches, and easements shall be as set forth in other sections of these Public 
Works Standards, Technical Specifications, and Standard Drawings. 

D. Traffic Analysis 

1. The City will require a Traffic Impact Analysis (TIA) as determined by the type of 
development and its potential impact to existing street systems. A TIA may be 
required for a development when:  
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a. it will generate 1,000 vehicle trips per weekday or more, or  

b. its location, proposed site plan, and traffic characteristics could affect 
traffic safety, access management, street capacity, or known traffic 
problems or deficiencies in a development's study area. 

2. The TIA shall be prepared by a professional engineer licensed in the State of 
Oregon who specializes in traffic engineering. At a minimum, the TIA shall 
contain the following: 

a. Purpose of TIA and Study Objectives 

1) A discussion of key traffic issues to be addressed and the 
transportation system and development objectives related to a 
specific development. 

2) General transportation system objectives are: 

a) to maintain safe and efficient traffic flow on surrounding 
street system; 

b) to provide safe and effective transfer of vehicular traffic 
between the site and the street system, providing a 
convenient, safe, and efficient on-site and off-site 
movement of private, service, and delivery vehicles, 
pedestrians, transit and bicycles; and 

c) to effectively mitigate adverse site-generated traffic 
impacts on affected streets and intersections. Site-specific 
objectives may be established by the City for each study 
and report. 

b. Executive Summary 

A concise summary of the study purpose/objectives, site location and 
study area, development description, key assumptions, findings, 
conclusions, and recommendations. 

c. Description of Site and Study Area Roadways 

1) A description of the site, study area, existing traffic conditions in 
the study area, anticipated nearby development, and committed 
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roadway improvements that would affect future traffic in the 
study area. 

2) The study area will be defined as all roads, ramps, and 
intersections through which peak hour site traffic composes at 
least 5 percent of the existing capacity of an intersection 
approach, or roadway sections on which accident character or 
residential traffic character is expected to be significantly 
impacted. 

d. On-site Traffic Evaluation 

An evaluation of the proposed (and alternative) site access locations, the 
adequacy of access depth, number of lanes, queuing storage, safety, and 
efficiency of proposed vehicular circulation, parking layout, pedestrians, 
service vehicle routes/facilities, together with recommendations for on-
site traffic markings and controls. 

e. Technical Appendix 

A technical appendix including worksheets, charts, traffic count, and 
drawings to support findings as described in the body of the report. 

f. Recommendations for Public Improvements 

1) Recommendations should be made for external roadway 
improvements, such as additional through and turn lanes, and 
TCD necessitated as a result of the development. Recommended 
improvements to transit facilities, pedestrian, and bicycle 
circulation should also be reported. 

2) The recommendations should specify the time period within 
which improvements should be made, particularly if 
improvements are associated with a phased development; the 
estimated cost of improvements; and any monitoring of operating 
conditions and improvements that may be needed.  If needed 
street improvements, unrelated to the development, are 
identified during the analysis, such improvements shall be 
reported. 
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g. Access Management 

1) On sites with arterial and collector street frontages, the report 
shall evaluate and recommend the use of access management 
plans or techniques: 

2) To separate basic conflict areas: Reduce the number of 
approaches or increase spacing between approaches and 
intersections. 

3) To remove turning vehicles or queues from the through lanes 
(reduce both the frequency and severity of conflicts by providing 
separate paths and storage areas for turning vehicles and 
queues): Techniques may include turn restrictions, striping, 
medians, frontage roads, channelizing of lanes or approaches, 
shared approaches, access between similar uses, access 
consolidation, lanes for left or right turns, and other 
transportation system management actions. 

h. A review of alternative access points for site access to highways, city 
streets, and county roads. 

i. The analysis of alternate access proposals should include: 

1) Existing daily and p.m. peak hour counts, by traffic movements, at 
intersections affected by generated traffic from the development. 
(Use traffic flow diagrams). 

2) Projected daily and p.m. peak hour volumes for the same 
intersections and proposed access points when the development 
is in full service. (Use traffic flow diagrams.) 

3) A determination of the existing levels of service and projected 
levels of service at each intersection and access points studied. 

4) A discussion of the need for traffic signals. This should include a 
traffic warrant computation based on the "Manual on Uniform 
Traffic Control Devices." 

a) The recommendations made in the TIA should be specific 
and should be based on a minimum level of service when 
the development is in full service. As an example, if a 
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traffic signal is recommended, the recommendation 
should include the type of traffic signal control and what 
movements should be signalized. If a storage lane for right 
turn or left turn is needed, the recommendation should 
include the amount of storage needed. If several 
intersections are involved for signalization and an 
interconnect system is considered, specific analysis should 
be made concerning progression of traffic between 
intersections. 

b) The TIA should include a discussion of bicycle and 
pedestrian usage and the facilities provided along with the 
availability of mass transit to serve the development, if 
appropriate. 

E. Intersections 

1. Connecting Street Intersections  

Connecting street intersections shall be located to provide for traffic flow, safety, 
and turning movements, as conditions warrant. Minimum flow line slope from 
tangent to tangent at all intersection corners shall not exceed 2 percent unless 
otherwise approved by the City. 

2. Arterial Intersections  

a. Exclusive left and right turn lanes shall be provided.  

b. Bus turnouts shall be provided if traffic flow and safety conditions 
warrant.  

c. Designated crosswalks shall be provided at controlled locations.  

d. Street alignments across intersections shall be continuous. 

3. Collector and Local Street Intersections 

a. Street and intersection alignments should facilitate local circulation but 
avoid alignments that encourage non-local through traffic. 

b. Streets shall be aligned to intersect at right angles, 90 . Angles of less 
than 75  will not be permitted.   
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c. Intersection of more than two streets at one point will not be permitted. 

d. New streets shall intersect with existing street intersections so that 
centerlines are not offset, except as provided below. Where existing 
streets adjacent to a proposed development do not align properly, 
conditions may warrant the development to provide the proper 
alignment. 

e. For intersections that are not directly aligned, the minimum separation 
distance shall be as follows: 

Street Class 
Intersection Spacing 

(feet) 
Arterial 500* 
Collector 400* 
Local 300* 
Cul-de-sac 150 

* The City may permit a minimum intersection 
spacing of not less than 300 feet for Arterial, and 
200 feet for Collector/Local, when findings 
establish that: 

a. without the change, there could be no public 
street access from the parcel(s) to the existing 
street, and 

b. all other provisions of the street design 
requirements can be met. 

F. Half-Street Construction 

Half-street design is generally not acceptable. Where such a street is justified, the ROW 
and pavement width shall be approved by the City. In no case shall the pavement 
width required be less than that required to provide two lanes of traffic to pass at a 
safe distance. For a 36-foot local street, the half-street pavement width shall be 
20 feet. Half-streets shall be approved only when the abutting or opposite frontage 
property is undeveloped and the full improvement will be provided with development 
of the abutting or opposite (upon ROW dedication) frontage property. 

Half-street improvements shall include curb, sidewalk, and storm drainage on one side 
of the street. When a half-street improvement is required, the entire street shall be 
designed. 
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A development on an unimproved street shall be responsible for constructing a 
continuous City standard street to a connection with the nearest standard (publicly 
maintained) street. 

G. Street Classification  

1. All streets within the City shall be classified in accordance with the City of 
Hermiston Transportation System Plan, current edition. 

2. Any street not classified in the Hermiston Transportation System Plan, current 
edition, shall be determined by the City. 

H. Design Speed 

Design speeds for classified streets shall be 25 miles per hour unless a speed study is 
performed by the developer and the City reviews the study and approves the change. 
The City may require the developer to perform a speed study when, in the opinion of 
the City, the speed limit should be greater than 25 miles per hour. 

I. Horizontal Curves 

Horizontal curve radius (on centerline) for each street classification shall be designed 
according to the roadway design speed. The radius shall not be less than the following: 

Classification Feet 
Arterial 415 to 830 
Collector 275 to 600 
Local 165 
Cul-de-sac 165 

J. Vertical Curves 

1. Vertical curve lengths shall be based on design criteria which includes:  

a. design speed,  

b. crest vertical curve, and  

c. sag vertical curve.  

2. Stopping sight distance for crest and sag vertical curves shall be based on sight 
distance and headlight sight distance, respectively. 
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3. All vertical curves shall be parabolic, and the length shall be computed for each 
location. 

K. Grades 

1. Maximum grades for each street classification shall be as follows: 

Classification 
Feet per Foot 

(ft/ft)* 
Arterial 0.06 
Collector 0.08 
Local 0.08 
Cul-de-sac 0.08 

*All street grades shall not exceed  
3 percent within 30 feet of the edge  
of an intersection. 

2. The City may approve a grade greater than those specified when all of the 
following conditions exist: 

a. Topographic constraints do not allow the development to be served by a 
street with a maximum grade of 8 percent without causing destabilization 
of soils by excessive cuts and fills. 

b. There is no access to the property being developed through adjacent 
properties at a maximum 8 percent grade. 

c. The section of local street will not exceed a combination of length, 
horizontal alignment, and/or grades exceeding 8 percent that will create 
hazardous traffic conditions. 

d. In no case shall the maximum street grade exceed 16 percent. 

3. Minimum design grade for all streets shall be 0.007 ft/ft (0.70 percent). 
Minimum constructed grade for all streets shall be 0.005 ft/ft (0.50 percent); 
however, in all cases, street grades shall allow for proper and adequate drainage.  

4. Design street cross slope shall per the City Standard Drawings. 

L. Pavement  Design 

1. In general, all streets shall be constructed with asphalt concrete pavement (ACP) 
unless otherwise approved by the City. 
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2. Typical flexible pavement sections shall be as shown on the City Standard 
Drawings per street classification. 

3. The design engineer will provide a street structural design section for all 
roadways classified collector and higher and local streets in Industrial zones.  A 
pavement section structural number shall be provided to confirm or revise the 
pavement section when the Geotechnical Report indicates poor soil. 

M. Concrete  Curb 

1. All development projects are required to construct street improvements with 
concrete curbs. Curb and gutter shall be used on streets classified Arterial, 
Collector, and Local. Joint spacing in curbs shall be in accordance with the City 
Standard Drawings. Ribbon concrete curb shall be used on all streets classified as 
Urban Local Street with Swale. 

2. Curb Return Radius 

a. Curb return radius at street intersections shall be designed to 
accommodate all expected traffic. Minimum curb radius required shall be 
as follows: 

Intersection 
Radius 
(feet) 

Local/Cul-de-sac with Local/Cul-de-sac 25 
Local/Cul-de-sac with Collector /Arterial 35 
Collector/Arterial with Collector/Arterial 35 

b. A larger curb radius may be required on streets serving commercial/ 
industrial properties or anywhere where truck traffic should reasonably 
be expected. The design engineer shall determine if a larger curb radius is 
necessary and shall provide drawings with vehicle turning movements to 
the City that demonstrate the design truck can navigate the turn without 
leaving their lane. 
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N. Parking 

1. For streets designated Collector and below, the City may consider design 
modifications to conserve major trees in the public ROW. Parking lanes may be 
removed on one or on both sides of a street subject to approval by the City. 

2. All parking areas shall have durable, dust free surfacing of ACP, Portland cement 
concrete, or other approved materials.  

3. The design pavement section shall conform to the use and the Geotechnical 
Report.  

4. All parking areas, including those in conjunction with a single-family or two-
family dwelling shall be graded so as not to drain stormwater over the public 
sidewalk or onto any abutting public or private property. 

5. Parking space dimensions shall be a minimum of 9 feet wide by 20 feet deep 
unless otherwise approved by the City. 

6. All required handicap parking spaces shall conform to Oregon Revised  
Statutes 447.210  to 447.310 and the current edition of the Standards for 
Accessible Parking Places as published by ODOT. 

O. Sidewalks 

1. In general, new sidewalks are required for all development requiring a 
development permit. 

2. New sidewalks shall have a minimum width of 5 feet, not including the curb 
width. Sidewalks may be required to meander within the dedicated ROW and/or 
outside of the ROW within an easement. 

3. For streets designated Collector and below, the City may consider design 
modifications to conserve major trees in the public ROW. Sidewalks may be 
omitted on one side of a street when approved by the City. 

4. Americans with Disabilities Act (ADA) Requirements 

a. At intersections, each corner radius shall include ADA ramps. ADA ramps 
shall also be included at marked crossings. ADA ramps shall be in 
accordance with the City Standard Drawings. 
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b. Locations of sidewalk ramps shall be designed with regard to stormwater 
flows, street grades, and pole locations. Other factors may also dictate 
sidewalk ramp locations. 

c. When development triggering public improvements occurs, all existing 
sidewalk and/or ramps not complying with current ADA requirements 
shall be brought into compliance. 

P. Bikeways 

1. These design standards summarize the City's policy and implementation 
strategies for bikeways within the City and for connection with metropolitan 
bikeways.  The City's plan has adopted both AASHTO and ODOT/APWA standards 
and criteria as the minimum guidelines for bikeway design and construction. 

2. The City's adopted guidelines for bikeways consist of the following: 

a. Guide for Development of New Bicycle Facilities, 1981. 

b. AASHTO, Oregon Supplements and Exceptions to AASHTO Guide. 

c. Manual on Uniform Traffic Control Devices with Oregon supplements by 
the Oregon Transportation Commission. 

3. Location and Width 

a. For on-street bike lanes, see the City Standard Drawings. 

b. See the table below for off-street bike lanes. 

Bikeway Location 
Minimum Width 

(feet) Comments 
Off-Street Bicycle Path 5 * One-Way Travel Off-Street 
Bicycle Path 10 * Two-Way Travel Off-Street  

* Paths are constructed with 2-foot gravel shoulders on both sides unless otherwise approved 
by the City. 

4. Design Criteria 

a. All bikeways shall have a minimum cross slope 2.5 percent and a 
maximum cross slope of 5 percent.  On curved alignments, the cross 
slope shall be to the inside of the curve. 
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b. Bikeway curvature shall be based on a minimum design speed of 20 MPH. 
Bikeway grades shall be limited to a maximum of 5 percent. Where 
topography dictates, grades over 5 percent are acceptable when a higher 
design speed is used and additional width is provided. 

c. Where bikeways are shared with pedestrians, all ADA design criteria shall 
apply. 

5. Construction 

a. Off-street bikeways shall be constructed for two situations: where limited 
City maintenance vehicle use will occur, and where heavy City 
maintenance vehicle use will occur. In both cases, subgrade preparation 
will require removal of existing organic material and compaction. 

Use ACP Aggregate Base 
Limited 2.5 inches 6 inches 
Heavy 3 inches 9 inches 

b. When drainage, such as side ditches, is required parallel with the 
bikeway, the ditch centerline shall be at least 5 feet from the edge of the 
pavement. Ditch side slope adjacent to a bikeway shall be no steeper 
than 2H:1V when measuring the horizontal distance to the vertical 
distance. 

c. When culverts cross bikeways, the ends of the pipe shall be no closer 
than 5 feet from the edge of the bikeway. 

6. Lighting 

Lighting should be included in the bikeway design when nighttime security could 
be a problem and a high nighttime use is expected (i.e., paths serving students, 
commuters). The horizontal illumination levels shall be 0.05 foot-candle (5 lux) to 
2 foot-candles (22 lux) except when security problems exist; higher illumination 
levels should be considered in these locations. The placement of the light 
standards (poles) shall meet all vertical and horizontal clearances. 

7. Deterring Motor Vehicle Use 

a. Bikeways intersecting with roadways require physical barriers to deter 
use by unauthorized motor vehicles.  Lockable, removable posts may be 
used to discourage such use and still permit authorized vehicles to access 
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the bikeways. Posts shall be brilliantly colored and permanently 
reflectorized. If more than one post is required, the spacing shall not 
exceed a separation of more than 5 feet. 

b. An alternative to deterring motor vehicles is to design two 5-foot wide 
lanes separated by low landscaping at the intersection. 

Q. Driveways 

1. Access to private property shall be permitted with the use of approach curb cuts 
(driveways). The access points with the street shall be the minimum necessary to 
provide access while not inhibiting the safe circulation and carrying capacity of 
the street. 

2. On Collector streets and above, one driveway per site frontage will be the 
normal maximum number. Double frontage lots and corner lots on these streets 
may be limited to access from a single street, usually the lower classification 
street. If additional driveways on a frontage are approved by the City, a finding 
shall be made that no eminent traffic hazard would result and impacts on 
through traffic would be minimal. Restrictions may be imposed on additional 
driveways, such as limited turn movements, shared access between uses, closure 
of existing driveways, or other access management actions. 

3. Driveway types shall be per the City Standard Drawings. 

4. The City Standard Drawings show permitted driveway widths. Minimum 
distances from a driveway to radius curb return and number allowed are shown 
below. 

Street Classification 
Minimum Distance from 
Approach to Radius Curb 

Major and Minor Arteriala 250b 
Major Collectora 150 
Minor Collectora 100 

Local Street 50c 
Notes:  
aDirect access to this street will not be allowed if an alternative exists or is planned. 
bMinimum distance from curb return unless this prohibits access to the site. 
c25 feet will be allowed for corner lots with limited frontage where distance requirements 
cannot be met. 

5. For classification of Collector and above, approaches adjacent to street 
intersections shall be located beyond the required queue length for traffic 
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movements at the intersection. If this requirement prohibits access to the site, 
an approach with restricted turn movements may be allowed. 

6. Within commercial, industrial, and multi-family areas shared approaches and 
internal access between similar uses are encouraged to reduce the access points 
to the higher classified roadways, to improve internal site circulation, and to 
reduce local trips or movements on the street system.  Shared approaches or 
internal access between uses will be established by means of common access 
easements at the time of development. 

7. Approach grades shall not exceed 12 percent from the curb line to the property 
line. 

R. Street Lighting, Names, and Signage 

1. Street Lighting 

a. A complete streetlighting system shall be the responsibility of the 
development. All streets fronting the property shall be provided with 
adequate lighting. Developer is required to provide lighting for public 
convenience and safety.  For lighting requirements, all developments will 
be required to submit three copies of the final plat (residential and major 
land partitions) to the City. Commercial and industrial developments, in 
addition to the above requirement, shall submit three copies of the site 
plan to the City. 

b. Streetlighting shall be provided as part of the street design process. 
Design illumination levels shall be in accordance with the 
recommendations of the "Illuminating Engineering Society" and are 
summarized on the following table. 

Recommendations for Roadway Average Maintained  
Horizontal Illumination (Foot-Candles) 

 

Street Classification Commercial Urban Intermediate Residential 
Highway 1.4 1.2 1.0 
Arterial 2.0 1.4 1.0 
Collector 1.2 0.9 0.6 
Local/Cul-de-sac - 0.9 0.6 
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c. The average-to-minimum uniformity ratios for roadways in commercial 
and intermediate areas shall be 4H:1V or better. In residential areas this 
uniformity ratio shall be 6H:1V or better. 

d. The streetlighting system shall be provided using high pressure sodium 
vapor luminaries. The design average horizontal illumination and 
uniformity ratio shall be obtained by considering together the factors of 
lamp wattage, pole support spacing, maintaining height and luminaire of 
the streetlights to locate poles at lot line extensions and not in the middle 
of a lot, and to locate poles at corners. 

2. Street Names and Traffic Control 

a. Street names for all new developments will be approved by the City prior 
to recording of any maps or plats. The developments shall pay for all 
street name and traffic control signage prior to the signing of the final 
plat or map by the City. All new signage will be provided and installed by 
the developer. 

b. Street names shall conform with the established grid system(s) in the City 
and its urban growth boundary (UGB). No new street name shall be used 
that will duplicate or be confused with the name of existing streets in the 
UGB area. 

c. Building numbering will be issued by the City. 

S. Mailboxes 

1. Joint mailbox facilities shall be provided in all residential developments, with 
each joint mailbox serving at least two dwelling units. 

2. Joint mailbox structures shall be placed adjacent to roadway curbs. 

3. Proposed locations of joint mailboxes shall be designated as part of the 
development plan and shall be approved by the U.S. Postal Service. 

4. Plans for the joint mailbox structure to be used shall be submitted as part of the 
development plan for approval by the U.S. Postal Service. 
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T. Street System Description and Function 

1. General Guidelines 

The UGB map, policies, and access requirements for various land uses, as 
adopted by the Comprehensive Plan and Zoning Ordinance, shall serve as 
guidelines for the functional classifications, definitions, and standards 
requirements and rules adopted under these Public Works Standards, Technical 
Specifications, and Standard Drawings. 

2. Functional Classifications 

a. Functional classifications categorize roads and streets by their 
operational purpose. Some of the key factors considered when adopting 
the functional classifications are the following: 

1) Relation between street traffic and land use of the abutting 
properties. 

2) Volume and kinds of traffic. 

3) Relative origins and destinations of traffic and lengths of trips. 

b. The basic hierarchy of functional classifications are Arterial, Collector, and 
Local/Cul-de-sac streets. These categories are defined as follows: 

1) Arterial Streets 

Arterial streets carry higher volumes of traffic, usually more than 
4,000 vehicles per day, and generally consist of three or more 
lanes, with the third lane being a common turn lane. Their 
function is to serve intra-county trips, that is, trips that have at 
least one end trip within the county. 

2) Collector Streets 

Collector streets gather area traffic from local streets within a 
1/2-mile radius and connect it to the arterial system. They are not 
intended to serve through traffic and are the lowest order of 
streets designed to carry transient vehicles. Collector streets 
generally have a traffic volume rate of 1,000 to 4,000 vehicles per 
day. Abutting land uses are generally residential. 
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3) Local Streets 

Local streets provide access to abutting property and do not serve 
to move through traffic. Local street standards will be further 
categorized by adjacent land use into residential, commercial, and 
industrial local streets. 

4) Local Streets (Commercial/Industrial) 

Within the local street classification, there may be considerable 
difference between the kind of improvement specified where 
commercial or industrial land uses access a local street, as 
compared to the kind of improvement specified for residential 
access.  Generally, a local street classification in commercial or 
industrial areas will require an improvement equal to that 
specified for a collector classification. 

5) Cul-de-sac Streets 

a) Cul-de-sac streets provide access to abutting property only 
and will be as short as possible. In no event shall a cul-de-
sac be more than 400 feet in length. 

b) The length of a cul-de-sac shall be measured along the 
centerline of the roadway from the near side of the 
intersecting street to the farthest point of the cul-de-sac. 

c) All cul-de-sac streets shall terminate in a circular 
turnaround. 

U. Dead-End Streets 

1. A standard cul-de-sac turnaround shall be provided at the end of a permanent 
dead-end street that does not provide looped circulation. Permanent dead-end 
streets shall not exceed 400 feet in length measured from the point of the 
nearest intersection centerline. All dead-end streets that exceed 150 feet in 
length shall be provided with an approved turnaround per the City Standard 
Drawings. 

2. A permanent dead-end street is measured from the ROW line at the nearest 
intersecting street, which has at least two points of access, to the ROW line at 
the farthest end of the dead-end street. 
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3. An existing dead-end street system that is more than 600 feet long or that serves 
more than 25 dwelling units may be terminated in a cul-de-sac if no Future 
Street Plan has been adopted and the following criteria are met: 

a. Alternative emergency vehicle access or fire protection is provided 
satisfactory to the local fire authority. 

b. Neighborhood traffic circulation needs are not adversely impacted by the 
proposed cul-de-sac termination of the street. 

4. Temporary dead-end streets more than 150 feet in length shall be provided with 
an approved turnaround for emergency vehicles. 

V. Alleyways and Private Residential Streets/Access Ways 

1. Alleyways 

a. Alleyways may be provided in commercial and industrial developments 
with approval by the City. When approved, alleyways shall be dedicated 
to the City. The ROW width shall be 20 feet with a 20-foot surfacing 
width. 

b. Design for alleyways shall be as shown on the City Standard Drawings. 
Generally, alleyways shall be designed for one-way operations. 

2. Private Residential Access Ways 

In general, private residential streets and access ways shall be provided for 
multi-family developments such as condominiums and apartments. Interior 
design for private access ways in a manufactured home park shall meet 
standards for private residential access ways: 

a. Dead-end access ways shall not exceed 400 feet in length. Dead-end 
access ways that exceed 150 feet in length shall be provided with an 
approved turnaround per the City Standard Drawings. 

b. "Private street" signage and approaches shall be placed at the 
intersection with the public street to clearly identify the private access 
way. 
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c. Private maintenance of the private streets/access ways shall be provided 
by a Homeowner’s Association or other appropriate entity. Maintenance 
shall ensure continual emergency access at all times. 

d. The location of private access ways shall meet the Uniform Fire Code and 
meet the minimum pavement section of local residential streets. 

e. Private residential access ways shall not be allowed in manufactured 
home parks or subdivisions. 

3. Pavement Cuts 

Where pavement is installed next to existing pavement and at all trench cuts, the 
existing pavement shall be saw cut. The face of the joint between the new and 
existing pavement shall be coated with asphalt emulsion and the surface of the 
joint shall be sand-sealed. 

4. Shoulders 

Where sidewalks and pavement end or where there is no curb and sidewalk 
(such as half-street improvements), shoulder aggregate base shall be provided to 
grade with the pavement. Shoulder aggregate base shall be a minimum of 
6 inches in depth, 36 inches wide, and shall be 3/4"-0 crushed aggregate base. 

1.2 Definitions 

A. Painted Markings 

Markings constructed of paint and traffic paint beads. 

B. Type B - Preformed, Fused Thermoplastic Film Markings 

Preformed, fused thermoplastic film with intermixed traffic paint beads, and with or 
without a separate application of additional traffic paint beads on the surface. 

C. Pavement Striping 

Lines of paint and glass beads applied to the pavement surface. 
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PART 2 -  MATERIALS 

2.1 Water for Compaction 

The Contractor shall be responsible for obtaining, transporting and the application of the water.  

2.2 Geotextile Fabric 

Geotextile fabric shall be Mirafi 500X, Exxon GTF 200, or approved equal. 

2.3 Aggregate Base  

A. Aggregate Base  

Aggregate base shall conform to the requirements of Section 02630 - Base Aggregate, 
Oregon Standard Specifications for Construction, current edition, for dense graded 
aggregate as modified hereafter. Acceptable gradation includes 1"-0 or 3/4"-0 as 
selected by the Contractor.  Aggregate base shall be 100 percent fractured.  No round 
faces shall be permitted.  The Contractor shall submit to the City samples of the 
aggregate base for use on the Project. 

B. Surface Rock 

1. The surface rock shall be crushed stone, slag, or gravel meeting the following 
requirements: 

a. Liquid Limit (AASHTO T 89)  35 Maximum 
b. Plastic Index (AASHTO T 90)  2-9 Maximum 
c. Dust Ratio: % Passing No. 200  2/3 Maximum 

 % Passing No. 30 
 

Grading Requirements (AASHTO T 11 and T 27): 

Sieve Percent Passing 
1" 100 

3/4" 70-98 
No. 4 36-60 
No. 8 25-47 

No. 30 12-31 
No. 200 8-15 
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2. Surface rock shall have at least 70 percent by weight of the particles retained on 
the No. 4 sieve and shall have 100 percent fractured faces. 

2.4 Soil Sterilant 

The sterilant shall be Pramitol 5PS as manufactured by Makhteshim Agan of North America, 
Inc., Monobor-chlorate, or approved equal and shall be applied in accordance with the 
manufacturer's or Supplier's recommendations to adequately sterilize the base. 

2.5 Paving Fabric 

The paving fabric used shall be non-woven, fabricated from polypropylene resin, and shall have 
the following properties: 

Weight, oz./sq.yd. 4.0 Minimum 
Grab Tensile Strength, lbs. 90 Minimum 
Elongation at Break, percent 55 Minimum 
Asphalt Retention, gals/sq.yd. 0.20 Minimum 

2.6 Asphalt Tack Coat 

A. The material is to be CRS-1 or CSS-1 emulsified asphalt unless otherwise approved. 

B. Furnish emulsified asphalt meeting the requirements of ODOT's publication "Standard 
Specifications for Asphalt Materials." Copies of the publication are available from the 
ODOT Pavement Services Engineer. The applicable Specifications are those contained in 
the current publication on the date the Project is advertised. The materials may be 
conditionally accepted at the source or point of loading for transport to the Project. 

C. Excessive delay in the use of the emulsified asphalt or excessive pumping of the 
emulsified asphalt may significantly reduce the viscosity and may make the material 
unsuitable for tack coat use. For this reason, limit pumping between the bulk storage 
tank, hauling transportation, field storage tanks, and distributors to an absolute 
minimum to maintain proper viscosity. Final acceptance of emulsified asphalt will be at 
the point of application. 

D. Dilution of the tack coat material may be allowed to a maximum 1:1 ratio. Determine 
the proportion of water to be added to the emulsified asphalt. Do not dilute the 
emulsified asphalt until the City approves the dilution ratio. Add the water to the 
emulsified asphalt and mix according to the asphalt Supplier.  
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E. Obtain Samples according to AASHTO T 40 prior to dilution with water, if allowed. 
Samples will be tested at the ODOT Materials Laboratory or other laboratory as 
designated by the City. Emulsified asphalt will be tested within 30 calendar days from 
the date it is sampled. 

2.7 Asphalt Concrete Pavement 

A. General 

The asphalt concrete pavement (ACP) shall consist of a hot mixture of asphalt cement, 
well-graded high quality aggregate, mineral filler and adhesive as required. It shall be 
plant mixed into a uniformly coated mass, hot laid on a prepared foundation and 
compacted to the specified density. 

B. Asphalt Concrete Pavement 

Materials shall be in accordance with "Section 00744 - Asphalt Concrete Pavement" and 
related sections of the Oregon Standard Specifications for Construction, current edition, 
supplemented and modified as follows: 

1. Project Mix Requirements 

a. Level 3 ACP 
b. 1/2-inch Dense Graded 
c. Asphalt Cement PG 64-28 

2. Add the following to the end of subsection 00744.11: 

Testing of asphalt cement will be at the expense of the Contractor. 

3. Replace the first paragraph of subsection 00744.13 with the following: 

00744.13  Job Mix Formula (JMF) Requirements - Previously prepared JMF will 
be allowed, provided adequate test data are available to document the 
suitability of the mix, the Contractor can document that the same materials are 
being used, the JMF was prepared within the last 12 months, and the JMF meets 
the requirements of these Public Works Standards, Technical Specifications, and 
Standard Drawings. Copies of the results of tests made on the mix during 
production on previous projects shall also be submitted if any are available. 

Do not begin production on the Project until the JMF is reviewed by the City and 
written consent is provided to proceed. A new JMF is required if the asphalt 
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cement grade, any additives, or the source of the aggregate change during 
production. Provide a JMF for the Project meeting the following criteria: 

2.8 Asphalt Fog Seal  

Asphalt for the asphalt fog seal shall consist of CSS-1, CSS-1h, or HFRS-P1 emulsified asphalt 
mixed with water at a rate of 1 to 1.  

2.9 Street Monument Boxes 

The monument boxes shall be as shown on the City Standard Drawings.  

2.10 Concrete Characteristics 

A. The Portland Cement concrete used for this Work shall be a commercial transit mix. The 
exact proportions of all the materials entering into the concrete shall be as established 
by an approved laboratory mix design and shall be changed only as directed by the City 
or Laboratory when necessary to obtain the specified strength, desired density, 
uniformity, or workability. Previously prepared mix designs will be allowed provided 
adequate test data is available to document the suitability of the mix and the Contractor 
can document that the same materials are being used. The mix design shall be provided 
to the City for review.  

B. The concrete shall have the following characteristics. 

Parameter Value 
Min. 28-day Compressive Strength 4,000 psi 
Min. Cement per Cubic Yard 564 lbs./yd. 
Max. Water-Cement Ratio 0.45 
Air Content (range) 5-7 percent 
Max. Allowable Slump 4 inches 

C. In some localities, additional cement may be required to achieve the minimum 4,000 psi 
28-day compressive strength. The use of additives will be allowed when designed into 
the mix. Mixes used with reinforcing steel shall have a maximum water soluble chlorine 
ion content of 0.06 percent of mix design concrete weight.  

2.11 Portland Cement 

A. Portland cement shall conform to the requirements of ASTM C150, for Type I - II 
cement. The City may direct the use of Portland Cement of a type other than that 
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specified in the Contract Documents. In this case, the City will pay the additional cost, if 
any, for the cement required over the cost of that specified or shall receive appropriate 
credit for any cement required of a lesser cost than that specified. 

B. All cement shall be stored in a suitable weather-tight building in such a manner as to 
protect the cement from dampness and to permit easy access for proper inspection. 
Storage bins for bulk cement shall be weather-tight and constructed so there will be no 
dead storage. 

2.12 Aggregates 

A. General 

All aggregates for concrete shall conform to the requirements of ASTM C33. No 
aggregate shall be incorporated into the Work until and unless the aggregates are 
approved by the City. The decision to perform any or all tests on aggregates shall be left 
to the City. Should testing of the aggregates be deemed necessary, Samples shall be 
selected at random from the stockpile and tested for conformance with the 
Specifications. When the aggregates have been approved by the City, the source shall 
not be changed without written approval from the City. 

Fine and coarse aggregates shall be stored and measured separately. Aggregates shall 
be protected from contamination with dust, dirt, or other foreign materials. 

B. Fine Aggregate 

Fine aggregate shall consist of natural sand having hard, strong, and durable particles, 
which does not contain more than 2 percent by weight of such deleterious substances 
as clay lumps, shale, schist, alkali, mica coated grains, or soft and flaky particles. The 
grading of fine aggregate shall range uniformly from coarse to fine within the limits 
indicated in ASTM C33. 

C. Coarse Aggregate 

1. Coarse aggregate shall consist of clean, hard, fine grained, sound crushed rock, 
or washed gravel that does not contain in excess of 5 percent by weight of flat, 
chip like, thin, elongated, friable, or laminated pieces, or more than 2 percent by 
weight of shale or cherty material.  

2. Any piece having a major dimension in excess of 2-1/2 times the average 
thickness shall be considered to be flat and/or elongated.  
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3. The maximum size of coarse aggregate shall not exceed 1-1/2 inches or one-fifth 
of the narrowest dimension between the forms nor three-quarters of the clear 
spacing between reinforcing bars. The minimum size of coarse aggregate shall be 
3/4-inch unless approved otherwise.  

4. Coarse aggregate shall be uniformly graded from coarse to fine within the limits 
allowed in ASTM C33. 

2.13 Water 

Water for mixing shall be clean, fresh, and free from injurious amounts of oil, acid, chlorides, 
sulfates, alkali, organic matter, or other deleterious substances. 

2.14 Admixtures 

The use of admixtures will be allowed only when included in the mix design or as specified. 
Admixtures used will be considered a means of improving workability and/or placement of the 
concrete. Admixtures shall conform to requirements: 

Parameter Reference 

Air-entraining ASTM C260 

Water Reducer ASTM C494, Type A 

Set Retarding ASTM C494, Type B 

Water Reducing/Set Retarding ASTM C494, Type D 

High Range Water Reducing (Superplasticizer) ASTM C494, Type F and G 

Pozzolanic ASTM C618 

Fly Ash AASHTO M 295, Class C or F 

2.15 Pre-molded Joint Filler 

Pre-molded joint filler for use in expansion (through) joints shall be asphalt-impregnated 
cellular fiber, be a material listed on the ODOT Qualified Products List as approved by ODOT for 
the intended use, and shall conform to ASTM D1751. The thickness shall be 1/2-inch or match 
existing adjacent expansion joints.  
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2.16 Truncated Dome Detectable Warning Texture 

Truncated dome detectable warning texture used on sidewalk ramps shall be a material listed 
on the ODOT Qualified Products List as approved by ODOT for the intended use. See Oregon 
Standard Drawings RD755, RD756, and RD757, current edition. 

2.17 Pavement Striping and Markings (General) 

Use materials conforming to the requirements of Section 00850 of the Oregon Standard 
Specifications for Construction, current edition. Materials and Suppliers for paint, traffic beads, 
and pavement marking legends shall be listed in the ODOT Qualified Products List as approved 
by ODOT for the intended use. 

2.18 Signs 

Use materials conforming to the requirements of Section 00940, current revision, and Special 
Provision SP2910 of the Oregon Standard Specifications for Construction, current edition. 
Materials and Suppliers for signs shall be listed in the ODOT Qualified Products List as approved 
by ODOT for the intended use. 

All signs shall be constructed of sheet aluminum with type IX sheeting. 

2.19 Sign Posts 

Use materials conforming to the requirements of Section 00930 of the Oregon Standard 
Specifications for Construction, current edition.  Sign posts shall be as shown on the City 
Standard Drawings. 

PART 3 -  EXECUTION 

3.1 Earthwork 

A. Clearing and Grubbing 

1. Clearing and grubbing shall include the removal and disposal of any obstructions, 
such as existing curbs, sidewalks, pavement, culverts, fences, etc., and organic 
material such as trees, tree stumps, brush, hedges, vegetation, roots, rubbish, 
posts, fences, topsoil, and any other obstacles or materials in the construction 
area which would prevent completing the Project, and which are unsuitable for 
road work construction. 
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2. All vegetation and rubbish shall be removed and disposed of by the Contractor in 
conformance with the requirements of local authorities controlling air pollution 
and solid waste disposal. 

B. Roadway Excavation 

1. Prior to any excavation, the area to be excavated shall be cleared and grubbed. 

2. Roadway excavation shall consist of the excavation, haul, and satisfactory 
disposal of all materials taken from within the right-of-way for the construction 
of embankments, subgrade, shoulders, intersections, ditches, waterways, 
entrances, approaches (including excavation at private entrances outside the 
right-of-way), curbs, sidewalks, and incidental work, in accordance with the lines, 
grades, and cross sections shown on the Plans, and as required by the design 
engineer. 

C. Embankments 

1. Prior to construction of any embankment, the area beneath the embankment 
and the areas from which embankment material will be obtained shall be cleared 
and grubbed. The existing soil beneath the embankment shall then be 
compacted to 90 percent of maximum density as determined by ASTM D1557 for 
a minimum of 6 inches below ground surface. Any unsuitable material shall be 
removed prior to placement of any embankment. 

2. Upon completion of the embankment foundation, embankment material shall be 
placed in horizontal lifts and compacted to 90 percent of ASTM D1557. 
Embankment lift depth shall not exceed the capability of compaction equipment 
being used to achieve the required compaction for the full depth of each lift. The 
embankment material shall be native or import free of vegetative or organic 
matter, boulders 6 inches or larger in diameter, or frozen material and shall be at 
or below optimum moisture content at the time of placement. Depending on the 
type of embankment material, the Contractor may have to scarify, aerate, water, 
or take other actions as necessary to bring soils to proper moisture in order to 
achieve the required compaction. 

3. The embankment shall be brought to the lines and grade required on the Plans 
and as established by the design engineer. Any unsuitable material which may 
have been used in constructing the embankment shall be removed and replaced 
with suitable material and compacted at no cost to the City. 
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D. Roadbed Cuts 

1. In roadbed cuts, the subgrade material shall be compacted to 90 percent of 
maximum density as determined by ASTM D1557 for a minimum of 6 inches 
below the top of the subgrade.  

2. Depending on the type of material encountered, the Contractor may have to 
scarify, aerate or water, over-excavate, or take other actions as necessary to 
bring soils to proper moisture in order to achieve the required compaction. 

E. Finishing of Subgrade 

1. All roadbeds, ditches, and other excavations and embankments shall be trimmed 
accurately to the lines, grades and cross sections as shown on the Drawings and 
established by the design engineer and shall be finished in a thoroughly 
workmanlike manner to within plus or minus 0.05 foot of the required grade.  

2. Upon completion of the subgrade and prior to placement of the geotextile fabric, 
if any, and aggregate base, the Contractor shall load test the finished subgrade 
surface. The load test shall consist of slowly driving a loaded dump truck over the 
road surface. The dump truck shall have a minimum capacity of 10 cubic yards. 
The City Representative and Contractor shall note and mark any soft areas. The 
Contractor shall excavate out and either replace unsuitable material or properly 
compact all soft areas in order to provide a firm base that conforms to Public 
Works Standards, Technical Specifications, and Standard Drawings. Any soft 
areas that occur as part of the Project because of over-watering, improper 
compaction, weather, etc., shall be replaced.  

F. Dust and Mud Control 

1. The Contractor shall be responsible for controlling dust and mud caused by their 
operations. This shall include, but not be limited to, street work, trench work, 
shoulder work, sidewalk work, driveways, connecting streets, etc. The Contractor 
shall be responsible for controlling dust on the roadway surface until the time 
asphalt pavement is placed. 

2. Dust and mud control performed by the Contractor is considered a normal part 
of the construction Project. If the Contractor fails to properly control the dust 
and mud, the City may request the Contractor to do so in writing. If, after 24 
hours from this request, the Contractor has not corrected the dust or mud 
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problem, the City may elect to have the corrective work performed and charge 
the Contractor/developer for said Work. 

3.2 Geotextile Fabric 

A. Scope 

This Work consists of furnishing and placing geotextile fabrics in underdrains, under 
embankments, over roadbed subgrade, and at other locations as shown on the Plans or 
directed by the City. 

B. Fabric 

Fabric placed for subgrade stabilization under embankments or over roadbed subgrade 
shall be placed parallel to the centerline of the roadway, with placement starting at the 
low side of the super elevation or crown. The fabric shall either be sewn together at all 
longitudinal and transverse edges or overlapped a minimum of two feet at all edges. 
Transverse overlaps shall be made in the direction of base material placement.  

3.3 Aggregate Base  

A. Scope 

Aggregate base shall be placed to the lines, depths, and grades shown on the City 
Standard Drawings. Prior to placement of the materials, each succeeding lift, i.e., 
subgrade, aggregate base, etc., shall be properly constructed and reviewed by the City. 

B. Construction 

1. The construction procedure here described shall be understood to apply to each 
of the courses and/or layers of which the road base is to be constructed. The 
construction of the road base shall not be limited to the construction of the main 
roadway to which the Contract applies, but shall include the construction of base 
on approach roads, driveways, connecting roads and connecting streets as 
shown on the Plans.  

2. After the subgrade is brought to the proper line, cross section and compaction, 
the aggregate materials shall be spread and shaped as required. The spreading 
and shaping of the aggregate materials shall be so performed as to prevent 
separation of the coarser material from the finer materials including the use of 
adequate water. 
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3. The aggregate materials shall be brought to proper moisture content as required 
for compaction and compacted to 95 percent of maximum density as 
determined by ASTM D1557. 

4. The finished surface when tested with a 10-foot straightedge shall not vary from 
the testing edge by more than 0.05 foot at any point. 

5. Following construction of each lift, the Contractor shall do such blading, 
brooming, watering, and other work as necessary to prevent raveling and 
rutting. These operations are to be continued as required until the lift is covered 
by a following lift or until all Work to be done under the Contract is completed. If 
the required compacted depth of the aggregate base exceeds 6 inches, it shall be 
constructed in two or more lifts, each lift not exceeding 6 inches in depth. 

6. Upon completion of the aggregate materials and prior to placement of asphalt 
concrete pavement, the Contractor shall load test the finished base surface. The 
load test shall consist of slowly driving a loaded minimum 10 yard dump truck 
over the road surface. All soft areas shall be noted. The Contractor shall excavate 
and/or compact all soft areas in order to provide a firm base that conforms to 
Public Works Standards, Technical Specifications, and Standard Drawings. 

7. Gravel shoulders when required shall be constructed as a part of construction of 
the base and are not to be added on after completion of asphalt paving. The 
finished gravel shoulder shall be graded, trimmed and compacted to the 
required lines, grades and cross sections in a neat manner leaving the gravel 
shoulder flush with the edge of the asphalt pavement. Coarse segregated 
aggregate shall not be used in the construction of gravel shoulders. All such non-
specification material shall be removed and replaced with specification material. 

3.4 Soil Sterilant 

A. Upon completion of the base and prior to placement of asphalt concrete, the Contractor 
shall apply a soil sterilant to the surface of the base.  

B. The applicator shall be licensed by the State of Oregon for the class of herbicide utilized. 
Any damage to adjacent areas caused by the sterilant shall be repaired by the 
Contractor at no expense to the City. 

3.5 Pre-paving Conference 

At least one week before paving is scheduled to begin, the Contractor will set up a pre-paving 
meeting between the Contractor and the City. If a paving Subcontractor is being used they shall 
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also be present. The intent of the meeting is to allow the City and the Contractor to jointly 
review the proposed method of operation, equipment, personnel, mix, schedule, etc., along 
with the Public Works Standards, Technical Specifications, and Standard Drawings. 

3.6 Overlay Preparation  

A. Asphalt Concrete Patching 

1. The City will mark all unstable or unsuitable areas. The Contractor shall then 
remove all material from the designated areas to a depth as detailed on the 
Plans or as required by the City. 

2. The area shall then be backfilled as detailed on the Plans, or as required by the 
City. All materials shall be properly placed and compacted to Public Works 
Standards, Technical Specifications, and Standard Drawings. 

B. Asphalt Crack Sealing 

1. All cracks and joints shall be routed and cleaned of all loose material and 
vegetation. Cleaning shall be accomplished with using a hook or other similar 
device to loosen the material and either blowing, brooming or flushing the 
material from the crack. After all cracks are cleaned, the entire paved surface 
shall be cleaned of foreign material. Care shall be taken not to refill the cracks 
with foreign material. 

2. Filling of cracks and voids shall not commence until they are clean and dry.  

a. Voids in the base below the pavement shall be filled with clean sand and 
compacted. Cracks 1-inch and less in width shall be completely filled to 
the pavement surface with hot liquid rubberized asphalt conforming to 
ASTM D3405.  

b. Cracks greater than 1-inch in width shall be filled with a mixture of 
50 percent 1/4-0 aggregate and 50 percent CSS-1 asphalt emulsion or 
other approved mixture to within 1/4 inch of the pavement surface and 
topped off with hot liquid rubberized asphalt.  

c. The following day, any cracks which are not completely full shall be 
topped off with additional rubberized asphalt. After sealing, the filler 
shall be broomed or squeegeed flush with the existing pavement surface 
and allowed to cure prior to constructing the asphalt concrete overlay.  
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d. All sealed cracks shall be flush with the existing pavement after sealing is 
complete. 

C. Cleaning 

The existing surface of all areas to be overlaid shall be thoroughly cleaned of all loose 
material, dirt, debris, or other undesirable materials by brooming, flushing with water, 
or other methods acceptable to the City. 

D. Asphalt Concrete Pre-leveling 

1. All areas with irregular grades to be pre-leveled shall be marked by the design 
engineer and pre-leveled with 3/8-inch dense asphalt concrete.  

2. The pre-leveling will be performed while the street is clean and thoroughly dry 
and will be accomplished by applying a tack coat of asphalt at a rate of 0.05 to 
0.15 gallons per square yard and then placing and compacting the asphalt mix. 
The actual rate of tack coat application will be determined in the field by the 
design engineer.  

3. The compaction of the asphalt concrete shall be accomplished with a pneumatic 
tired roller. The rolling shall follow directly behind the placement and be 
performed in such a manner that the entire surface receives at least four 
coverages of the roller. The pneumatic-tired roller shall be capable of exerting at 
least 80 pounds per square inch ground pressures and shall not be operated at 
speeds in excess of 5 mph. Finish rolling shall be accomplished with a steel 
wheeled roller and shall continue until all roller marks are eliminated. 

E. Paving Fabric 

Once the street is clean and all repair work is completed the paving fabric, if any, shall 
be installed where called for on the Plans. The following procedures and materials are to 
be used. 

1. Tack Coat Application 

a. Apply a tack coat of AR4000W graded asphalt cement at the rate of 
0.15 to 0.25 gallons per square yard. This can only be done with the 
ambient temperatures above 60°F. The actual rate will be determined in 
the field by the design engineer to suit the existing surface.  
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b. The tack material shall be between 275° and 325°F at the time of 
application and shall be applied with a single pass of distributor truck.  

c. An accessory hand sprayer shall be used on patches, lap sections and 
areas where truck spraying is impractical. It is extremely important that 
the tack coat be uniformly applied. Application will not be allowed unless 
the distributor equipment is operating properly.  

2. The paving fabric shall be placed directly behind the distributor with the use of 
equipment that will provide automatic tensioning capabilities to assure fast 
wrinkle-free unrolling. 

a. Any minor wrinkles or air bubbles shall be brushed out with a stiff-bristle 
push broom. Wrinkles that won't brush out shall be cut out and a patch 
of fabric layered at least 6 inches in all directions be installed.  

b. The fabric shall be cut into sections to match curves and corners. Overlap 
these sections and the start of all new rolls at least 6 inches and apply 
approximately 0.20 gallons per square yard tack coat to the seams.  

c. If any blistering of the fabric arises a 4-ton tandem roller shall be used to 
restore the fabric adhesion prior to the overlay application. 

3. The overlay work shall begin as soon after lay-down of the paving fabric as 
practical. 

F. Asphalt Tack Coat 

1. An asphalt tack coat shall be applied to existing pavement surfaces to be overlaid 
with new asphalt concrete, except where paving fabric has been placed. All 
pavement repair work and surface cleaning shall be completed prior to 
application of tack coat. 

2. Provide an asphalt distributor designed, equipped, maintained, and operated so 
the emulsified asphalt material may be applied uniformly at even heat. The 
distributor shall be capable of applying the asphalt on variable surface widths up 
to 16 feet, at readily determined and controlled rates from 0.05 to 2.0 gallons 
per square yard, and with uniform pressure. The variation allowed from any 
specified rate shall not exceed 0.02 gallons per square yard. Provide distributor 
equipment that includes a tachometer, pressure gauges, accurate volume 
measuring devices, and a thermometer for measuring temperature of tank 
contents. Provide distributors equipped with a positive power unit for the 
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asphalt pump, and full circulation spray bars adjustable both laterally and 
vertically. Set the bar height for triple lap coverage. 

3. Apply the emulsified asphalt with a pressure distributor. Apply the emulsified 
asphalt to the prepared surface at a rate between 0.05 and 0.20 gallons per 
square yard as directed and with the emulsified asphalt temperature between 
140°F and 185°F as recommended by the manufacturer. Application rates for 
tack coat diluted will be increased as necessary to provide the same amount of 
residual asphalt as the application rates specified above. 

Do not place hot mixed asphalt concrete pavement or emulsified asphalt 
concrete pavement on the tack coat until the emulsified asphalt separates from 
the water (breaks), but before it loses its tackiness.  

4. All surfaces must be clean and dry at the time of the tack coat application and at 
a temperature of at least 50°F. Remove all loose material from the surface. The 
tack coat shall only be constructed far enough in advance as is appropriate to 
ensure a tacky, sticky condition at the time the asphalt concrete is placed on it. 

5. A tack coat will not be required between pavement lifts if paving of succeeding 
lifts occurs within 24 hours and the pavement surface is kept clean. If the 
pavement surface is not clean, as determined by the City, a tack coat will be 
required between lifts. 

3.7 Asphalt Concrete Pavement  

A. Scope 

After completion of the base, the Contractor shall place and compact the ACP to the 
lines, grades, thicknesses, and cross-sections shown on the Drawings and as established 
by the City.  

B. Construction 

Construction shall be performed in accordance with applicable "Section 00744 - Asphalt 
Concrete Pavement" and related sections of the Oregon Standard Specifications for 
Construction, current edition, supplemented and modified as follows: 

1. Delete subsection 00744.16 and 00744.17 and replace with the following: 

00744.16  ACP Acceptance - Perform sampling and testing according to the 
"Quality Control" section of the General Requirements.  
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2. Replace subsection 00744.30 with the following: 

00744.30  Paving Crew - Only trained and experienced personnel shall be used 
on the paving crew performing the Work. The Contractor shall submit to the City, 
prior to the pre-paving conference, job assignments, experience history, and 
training background for all members of the paving crew. Untrained and 
inexperienced personnel may not be used. The City may request personnel be 
replaced if it cannot be demonstrated that they have the proper training and 
experience to be a part of an experienced crew. The paving superintendent and 
paving machine operator shall have at least five years’ experience, and the roller 
operators shall have at least two years’ experience.  

3. Replace Section 00744.40 with the following: 

00744.40  Season and Temperature Limitations - Place ACP when the 
temperature of the surface that is to be paved is not less than the temperature 
indicated, unless approved by the City: 

Nominal Compacted Thickness of 
Individual Lifts and Courses as shown on 
the typical section of the plans 

All Levels 

 Surface 
Temperature* 

Dense Graded Mixes  
  Less than 2 inches 60°F 
  2 inches - 2-1/2 inches 50°F 
  Greater than 2-1/2 inches 40°F 
  
Temporary 40°F 

* If placing MHMAC between March 15 and September 30, temperature requirement may be 
lowered 5°F. 

4. Add the following paragraph to the end of subsection 00744.42: 

All edges of manholes, valve boxes, curbs, existing pavement, etc., that are to be 
in contact with the new asphalt concrete shall be cleaned and painted or sprayed 
with a thin tack coat. This tack coat is to be applied only far enough in advance 
as is appropriate to ensure a tacky, sticky condition at the time the asphalt 
concrete comes in contact with the structure. The application of the tack coat 
shall be done in a neat, workmanlike fashion. Any material inadvertently applied 
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to surfaces outside the limits of the paving, such as on sidewalks, exposed 
sections of curbs, etc., shall be fully cleaned by the Contractor. 

5. Delete the following subsections: 

a. 00744.80 
b. 00744.90 

3.8 Adjustment of Utility Covers to Grade 

The Contractor shall adjust the tops of all manholes, valve boxes, and other utility covers as 
required to bring the covers or gratings of the structures to the grade shown on the City 
Standard Drawings. The Contractor shall repair any of these structures which are damaged 
during performance of the Work. 

3.9 Asphalt Fog Seal 

A. After the construction of the asphalt concrete, the City will evaluate the surface to 
determine whether a fog seal is required. When a seal is determined necessary by the 
design engineer, the Contractor shall apply an asphalt fog seal. It is anticipated that the 
application rate will be between 0.05 to 0.20 (0.03 to 0.10 residual) gallons per 
square yard. The application rate shall be determined by the design engineer. 

B. The areas to be sealed shall be dry and free of dirt, dust, leaves, or other foreign matter 
at the time of placement.  

C. Provide an asphalt distributor designed, equipped, maintained, and operated so the 
emulsified asphalt material is applied uniformly at even heat. The distributor shall be 
capable of applying the asphalt on variable surface widths up to 16 feet, at readily 
determined and controlled rates from 0.05 to 2.0 gallons per square yard, and with 
uniform pressure. The variation allowed from any specified rate shall not exceed 0.02 
gallons per square yard. Provide distributor equipment that includes a tachometer, 
pressure gauges, accurate volume measuring devices and a thermometer for measuring 
temperature of tank contents. Provide distributors equipped with a positive power unit 
for the asphalt pump, and full circulation spray bars adjustable both laterally and 
vertically. Set the bar height for triple lap coverage. 

D. Discontinue application of the emulsified asphalt fog seal sufficiently early in the day to 
permit the termination of traffic control prior to sunset. Apply emulsified asphalt to only 
one designated traffic lane at a time. 
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E. All of this Work, a portion of it, or none of it may be performed, depending on the 
evaluation made by the design engineer. 

3.10 Street Monument Boxes 

The Contractor shall provide and install cast iron street monument boxes at all points shown on 
the Plans. Monument boxes shall be installed during placement of the asphalt concrete 
pavement. The asphalt concrete shall be placed to leave a smooth ride. Monuments within the 
boxes shall be installed by the owner’s/developer’s surveyor. 

3.11 Restoration, Finishing, and Cleanup 

A. Prior to the final inspection of the Work, the Contractor shall restore or replace all 
paved surfaces, graveled surfaces, curbing, sidewalks, trees and shrubbery, lawns, 
pastures and fences, or other existing facilities disturbed or damaged by their Work. 

B. The Contractor shall cleanup and leave in a neat, orderly condition the right of way, and 
other property occupied in connection with the Work. 

C. The Contractor shall reshape, clean out ditches, retrieve shoulders and slopes, and do all 
other work required to bring the Project to the final lines, grades, and condition called 
for. The finished Project shall be clean and neat in its final appearance.  

3.12 Concrete Forms 

Forms shall be wood or metal and shall extend for the full depth of the concrete. All forms shall 
be straight, free from ways, and of sufficient strength to resist the pressure of the concrete 
without springing. Bracing and staking of forms shall be such that the forms remain in both 
horizontal and vertical alignment until their removal.  

3.13 Concrete General Placement and Finishing 

A. The foundation and forms shall be well wetted prior to placement of the concrete. 
Unless otherwise specified, all concrete shall be placed upon clean, damp surfaces free 
of running or standing water, and never upon soft mud, dry porous earth, or frozen 
subgrade.  

B. All concrete shall be placed before the initial set has occurred and unless otherwise 
authorized by the City. It shall be placed within 1-1/2 hours after water has been added 
to the mix. The temperature of the concrete at placement shall not be below 50°F or 
exceed 90°F unless approved otherwise by the City.  
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C. The concrete shall be placed on a moist base and deposited as close as possible to its 
final location and to its required depth. Movement of the concrete horizontally with a 
vibrator will not be allowed.  

D. Once the concrete has been placed, it shall be struck off to the proper elevation using a 
straightedge and sawing motion. A smooth surface shall be provided after the concrete 
has been straight edged by the use of a bull float or Darbie. A wooden bull float shall be 
used unless the Contractor can show that a magnesium bull float does not seal in the 
bleed water. 

E. Bull floating shall occur immediately after striking off and before bleed water 
accumulates on the surface. Bull floating shall be done in such a manner that the surface 
is not sealed, so bleed water is not trapped below the surface. Care shall be taken not to 
overwork the surface. The use of a jitterbug or tamper will not be allowed unless 
approved by the City. Initial edging shall be performed with a wide edger, again in a 
manner that will avoid sealing the surface.  

F. Upon completion of the above floating, the concrete shall be allowed to sit until the 
bleeding has stopped, the bleed water has disappeared, and the concrete is firm enough 
to permit a man to walk on the surface leaving footprints no more than 1/4-inch deep. 
After the waiting period, the concrete may be floated and finished as required. Adding 
water to the surface or working bleed water to aid in finishing is not allowed. 

3.14 Curing 

A. As soon as the concrete has been placed and finished, as specified, it shall be cured:  

1. By application of an approved Type 2, Class B white or gray pigmented or 
Type 1-D clear compound with fugitive dye liquid membrane-forming compound 
applied uniformly at a rate of at least 1 gallon per 200 square feet to the damp 
concrete by pressure spray methods; or  

2. By keeping the concrete continually damp for at least 120 hours. The actual 
curing method and materials shall meet the requirements of ACI 308 and 
ASTM C309.  

B. The Contractor shall submit a proposed method of curing to the design engineer prior to 
placement of any concrete. 

C. The Contractor shall protect the newly placed concrete from vandalism and any other 
damages. The exact method of protection shall be left up to the Contractor. Any 
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damages, regardless of the cause, shall be repaired or replaced to the satisfaction of the 
design engineer. 

3.15 Restrictions Due to Weather 

A. Cold Weather 

1. Concrete placement in cold weather (50°F or less) will be permitted only under 
conditions that shall meet the approval of the City. In general, cold weather 
placing shall conform to "Recommended Practice for Cold Weather Concreting" 
(ACI 306).  

2. Salts, chemicals, or other foreign materials shall not be mixed with the concrete 
to prevent freezing, unless such use is authorized by the design engineer in 
writing.  

3. All concrete shall be effectively protected from frost action for a period of five 
days after placement. Upon written notice from the design engineer, all concrete 
that may have become damaged by frost action shall be replaced by the 
Contractor. 

B. Hot Weather 

1. For concrete placed during extremely hot weather (air temperature exceeding 
95°F), the aggregate shall be cooled by frequent spraying in such a manner as to 
utilize the cooling effect of evaporation.  

2. During such periods, the placement schedule shall be arranged, as approved, in 
such a manner as to provide time for the temperature of the previously placed 
concrete to begin to recede.  

3. The mixing water shall be the coolest available at the Site insofar as is practical. 

C. Low Humidity/Wind 

1. Pouring of concrete during periods of low humidity (below 50 percent) and/or 
windy conditions should be avoided when feasible and economically possible, 
particularly when large surface areas need to be finished.  

2. No concrete shall be placed if the rate of evaporation approaches 0.2 pounds per 
square foot per hour unless approved by the design engineer and precautions 
against plastic shrinkage cracking are taken.  
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3. In any event, surfaces exposed to the drying wind shall be covered up 
immediately after finishing with polyethylene sheets and be water cured 
continuously as soon as the concrete has set up. Curing compounds, in lieu of 
water, may not be used.  

3.16 Backfill 

A. After the concrete has reached sufficient strength, the space in back of structures shall 
be backfilled to the required elevation with the proper material as shown on the Plans, 
which shall be compacted until firm and solid.  

B. When the entire Project has been finished, any damaged structure sections shall be 
repaired or replaced by the Contractor. 

3.17 Curb and Curb and Gutter 

A. General 

1. Concrete curb and curb and gutter shall be constructed in accordance with 
Public Works Standards, Technical Specifications, and Standard Drawings and the 
lines, grades, and cross sections shown on the Plans. They can be constructed 
with forms or with a curbing machine meeting the Public Works Standards, 
Technical Specifications, and Standard Drawings.  

2. Curbs located on vertical or horizontal curves shall be constructed to result in a 
smooth curve. 

B. Curbing Machine 

1. The machine for extruding Portland Cement concrete curb shall be of the self-
propelled type equipped with a material hopper, distributing screw, and 
adjustable curb forming devices capable of placing and compacting Portland 
Cement concrete to the lines, grades, and cross sections as shown in an even, 
homogeneous manner.  

2. A grade line gauge or pointer shall be attached to the machine in such a manner 
that a continual comparison can be made between the curb being placed and 
the established curb grade as indicated by the offset guideline. 
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C. Placement and Finishing 

1. The top and face of finished curb and curb and gutter shall be true and straight, 
and the top surface of curb shall be of uniform width free from humps, sags, 
honeycombs, or other irregularities.  

2. When the curbing machine is used, the Contractor shall feed the concrete into 
the extruding machine at a uniform rate and operate the machine under 
sufficient restraint in a forward motion to produce a well compacted mass of 
concrete.  

3. All exposed surfaces of the curb or curb and gutter shall be floated, followed by a 
light brush finish.  

4. If forms are used, they shall be removed after the concrete has taken its initial 
set and while the concrete is still green enough to finish.  

5. Minor defects shall be repaired with mortar containing one part Portland 
Cement and two parts sand. Honeycombed, slumped, and other structurally 
defective concrete shall be removed and replaced at no expense to the City.  

6. All exposed formed surfaces shall receive a rubbed finish utilizing a 
Carborundum brick or other abrasive until a uniform color and texture is 
produced. 

D. Joints 

1. Expansion Joints 

a. Expansion joints shall be provided as required by the City Standard 
Drawings.  

b. The width of joints and thicknesses of filler shall match those of the joints 
and abutting or underlying concrete; elsewhere the filler thickness shall 
be 1/2 inch.  

c. Each expansion joint shall be at right angles to the structure alignment, 
vertical to the structure surface, placed full depth of the concrete section, 
and shall fully separate the concrete section. 
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2. Transverse Control Joints 

a. Transverse control joints of the weakened plane shall be formed in the 
exposed surfaces opposite control joints in abutting concrete and at 
other locations in the new curb as required by the City Standard 
Drawings. The joints shall be formed by grooving, by insertion and 
removal of plates or other devices, or, when approved by the City, by 
sawing.  

b. Control joints shall be 3/16-inch in width and a minimum depth of 
one-third of the thickness of the concrete. The edges of joints shall be 
tooled, unfilled grooves, and shall be clean and neat. Joint filler shall be 
even and flush with the surface of the concrete.  

c. If permitted by the City, when the joints are constructed by sawing, the 
sawing shall be performed as soon as practical after pouring and prior to 
the occurrence of any shrinkage cracking.  

3.18 Sidewalk, Driveway, and Alley Approaches 

A. General 

Concrete sidewalks shall be constructed in accordance with Public Works Standards, 
Technical Specifications, and Standard Drawings and the lines, grades, and cross 
sections shown on the Plans. 

B. Placement and Finishing 

1. Before the concrete is given the final finishing, the surface of the sidewalk shall 
be checked with a 10-foot straightedge; any irregularities of more than 1/4-inch 
in 10 feet shall be eliminated.  

2. Edges, including those of expansion joints, shall be rounded with an approved 
finishing tool.  

3. The final surface of the concrete shall receive a medium to coarse cross 
brooming finish so as to provide a granular or matte texture that will not be slick 
when wet.  

4. Cross brooming shall be transverse to the length of the sidewalk and 
approaches. 
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C. Joints 

1. Expansion Joints 

a. Expansion joints shall be provided opposite abutting expansion joints, at 
the end of curved sections, at all corners other than those 90 degrees, at 
connections to existing sidewalks, adjacent to any structure, and as 
shown on the City Standard Drawings.  

b. The width of the joints and thickness of the filler shall match those of the 
joints and abutting or underlying concrete; elsewhere, the thickness shall 
be 1/2 inch.  

c. Each expansion joint shall be at right angles to the structure alignment, 
vertical to the structure surface, placed full depth of the concrete section, 
and shall fully separate the concrete section. 

2. Transverse Control Joints 

a. Transverse control joints are required to be spaced at a distance equal to 
the width of the sidewalk with a maximum spacing of 6 feet.  

b. The joints between sections shall be formed by steel templates 1/8-inch 
in thickness or sawn in with a concrete saw after initial set of the 
concrete to a minimum depth of 1/4 the thickness of the concrete. Joints 
shall be at right angles to the alignment. 

3.19 Steps 

A. General 

Steps shall be constructed in accordance with Public Works Standards, Technical 
Specifications, and Standard Drawings and to the lines, grades, and cross sections shown 
on the Plans. 

B. Placement and Finishing 

1. All edges shall be rounded with an approved finishing tool. All horizontal surface 
of the step shall receive burlap or cross-brooming finish to provide a granular or 
matte texture which will not be slick when wet.  
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2. After the forms are removed and while the concrete is still green, the vertical 
surfaces shall be finished.  

3. Minor defects shall be repaired with a mortar containing one part Portland 
Cement and two parts sand. Honeycombed, slumped, and other structurally 
defective concrete shall be removed and replaced at no expense to the City.  

4. All vertical surfaces shall receive a rubbed finish utilizing a Carborundum brick or 
other abrasive until a uniform color and texture is produced.  

3.20 Reinforcing Bars 

A. Mild steel reinforcing bars shall be furnished, cut, bent, and placed as indicated on the 
Drawings and to the latest methods of practice approved by the Concrete Reinforcing 
Steel Institute.  

B. At the time of placing concrete, all reinforcement shall be free from loose mill scale, 
rust, grease, or other coating that might destroy or reduce its bond with concrete. Steel 
reinforcement not placed in the Work shall be stored under cover to prevent rusting and 
shall be placed on blocking so no steel touches any ground surfaces. 

C. Reinforcing steel shall be in position before concrete placement is begun. All reinforcing 
steel shall be tied together and supported in such a manner that displacement during 
placing of concrete will not occur. 

3.21 Truncated Dome Detectable Warning Texture 

Truncated dome detectable warning texture shall be installed in accordance with the 
manufacturer's requirements and in accordance with current Oregon Standard Drawings.  

3.22 ADA Requirements 

All sidewalks, curb ramps, etc., shall be constructed in accordance with all ADA standards and 
requirements. The Contractor shall immediately notify the City if non-ADA work is being 
required or being performed. 

3.23 Testing and Inspection 

The Contractor shall provide and maintain a quality control program that will ensure the quality 
of the Work and materials incorporated into the Project. See the General Requirements, Quality 
Control. 
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A. Contractor's Responsibilities 

1. The Contractor shall provide routine testing and inspection services on materials 
and Work incorporated on the Project for quality control purposes. These tests 
include, but are not limited to, spot gradation checks, slump, air content, and 
compressive strength.  

a. Slump. Concrete shall be tested for slump in accordance with ASTM C143. 

b. Air Content. Air content shall be tested in accordance with ASTM C231.  

c. Compressive Strength. Sample concrete cylinders shall be taken from the 
Work by the Contractor or their representative. At least three identical 
cylinders may be taken not less than once a day, nor less than once for 
each 50 cubic yards of concrete placed. When the frequency of testing 
will provide less than five tests for a given class of concrete, tests may be 
made from at least five randomly selected batches or from each batch if 
fewer than five are used, or as required by the City. 

2. All cylinders shall be prepared and cured in accordance with ASTM C31 and 
tested in accordance with ASTM C39. One cylinder shall be tested at the age of 7 
days and two at the age of 28 days. Each strength test result shall be the average 
of the two cylinders from the same Sample tested at 28 days. 

3. The results of all tests performed on materials to be used on the Project by the 
Contractor shall be submitted to the City. 

4. The Contractor shall notify testing and inspection personnel at least 72 hours in 
advance of operations to allow for personnel assignments and test scheduling.  

5. All materials to be tested shall be provided by the Contractor.  

6. After tests are completed, the Contractor shall be responsible for repairing test 
areas to match original conditions. The Contractor shall remove all defective 
material from the Site.  

3.24 Signs and Sign Posts 

A. All signs shall be constructed, laid out, and installed in accordance with Public Works 
Standards, Technical Specifications, and Standard Drawings, the Manual on Uniform 
Traffic Control Devices, and in accordance with applicable sections of the Oregon 
Standard Specifications for Construction, current edition, Sections 00900 and 00910. 



TECHNICAL SPECIFICATIONS 

SECTION 5 

STREETS 

 

1/29/24 5-46 Streets 
5_Streets_Hermiston_GeneralEngineering_736-153-080.docx  

Signs shall be provided and installed as called for on the Plans. Signs shall be securely set 
plumb and straight and in a workmanlike manner. 

B. Wood sign posts shall be sized according to the current Oregon Standard Drawing 
TM670. 

3.25 Pavement Markings 

A. General 

1. The Contractor shall place pavement markings as shown on the City Standard 
Drawings, the ODOT Standard Drawings, according to the Manual on Uniform 
Traffic Control Devices, the current edition of ODOT's Traffic Line Manual, and as 
specified herein. Apply the markings according to the manufacturer's 
recommendations. Furnish a copy of the manufacturer's instructions to the City 
a minimum of seven days before placing markings. Unless otherwise specified, 
apply pavement markings before public traffic is allowed on the freshly paved 
surface. 

2. The Contractor shall remove and replace markings not conforming to Public 
Works Standards, Technical Specifications, and Standard Drawings or not 
properly installed. 

3. The Contractor shall install pavement markings so the completed markings have 
a uniform cross-section. Pre-formed markings 12 inches or wider may be 
fabricated from 12-inch or 6-inch wide material. 

B. Substrate Materials 

1. Materials shall be applied to a surface that is clean, dry, free of contaminants, 
and meets the following requirements: 

a. New Asphalt Concrete 

Materials shall be applied to new asphalt concrete that is sufficiently 
cured, normally prior to opening the road to vehicle traffic. 

b. Existing Asphalt Concrete 

Materials shall be applied to existing asphalt concrete free of surface oils 
and existing road marking materials. 
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c. Portland Cement Concrete 

Materials shall be applied to concrete that has reached a minimum 
compressive strength of 3,000 psi and is free of curing agents, laitance, 
surface oils, and road marking materials, normally prior to opening the 
road to vehicle traffic. 

C. Prepare and Prime Pavement 

1. The Contractor shall completely remove, by approved methods, existing 
pavement markings (painted, thermoplastic, raised buttons, or other durable 
materials) that are being replaced with new pavement markings, unless 
otherwise approved. 

2. The Contractor shall clean the pavement before application of the marking 
material and shall remove contaminants such as curing compounds and existing 
pavement markings by an approved mechanical means. The Contractor shall 
sweep and air blast the pavement, as necessary, with an acceptable 
high-pressure system to remove extraneous or loose material. After the 
pavement surface is clean and dry, a primer shall be applied, if recommended by 
the manufacturer, to the area receiving the pavement markings. Primer shall be 
applied in a continuous, solid film according to the recommendations of the 
primer manufacturer and the pavement markings manufacturer. 

D. Application of Pavement Markings 

The Contractor shall follow the manufacturer's recommendations for installing the 
marking materials and shall provide manual or automatic application equipment as 
necessary for the job requirements. 

1. Type B-HS: Preformed, Fused Thermoplastic Film 

All pavement markings, including crosswalks, railroad crossings, turnarounds, 
and parallel parking pavement markings, shall be Type B-HS. See ODOT Standard 
Specifications Section 00867 - "Transverse Pavement Markings - Legends and 
Bars." 
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3.26 Pavement Striping 

A. Equipment 

The Contractor shall use paint sprayers made specifically for the purpose of applying 
paint, containing traffic paint beads, to a uniform width, thickness, and alignment on the 
roadway surface, using a truck-mounted three-gun system. 

B. General 

1. Striping shall be applied to the lines and locations shown in the Drawings, in the 
ODOT Traffic Line Manual, or as directed. For overlays and shoulder widening 
projects, the Contractor shall replace striping to match existing striping unless 
otherwise directed. If the roadway has changed significantly or is a new 
roadway, the Contractor shall propose variations in standard layouts to handle 
unusual conditions, subject to approval. 

2. The Contractor shall place permanent striping prior to traffic being allowed on 
the pavement or shall provide temporary lane markings such as temporary 
flexible reflective pavement markers or other approved method in accordance 
with the Manual of Uniform Traffic Control Devices. 

C. Layout and Alignment 

The Contractor shall lay out a spot alignment for the striping consisting of control points 
every 50 feet on tangent and every 25 feet on a curve, or as directed. The Contractor 
shall not proceed with striping prior to receiving approval of the layout by the design 
engineer. 

D. Application 

1. Two separate applications of painted longitudinal pavement markings shall be 
applied. The Contractor shall retrace the second application directly over the 
first application, within 1/16-inch as follows: 

 The second application shall be applied after 2 hours but within 48 hours 
of the first application. 

 For yellow colored markings, the second application shall be applied in 
the opposite direction of the first application. For white colored 
markings, the second application shall be applied in the same direction as 
the first application. 
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2. Each painted marking application shall be applied at a thickness of 15 mils wet, 
equivalent to 17 gallons per mile for a 4-inch wide solid stripe. 

3. Reflective elements for each application shall be applied at a minimum rate of 
5 pounds per gallon of paint. The Contractor shall embed, by means of paint 
wicking, a minimum of 80 percent of the reflective elements in the paint to a 
minimum depth of 50 percent of their diameter. Minimum initial retroreflectivity 
shall be the following: 

 White - 250 mcd/m2/lx 
 Yellow - 200 mcd/m2/lx 

4. When striping over open-graded HMAC, two applications of pavement striping 
shall be applied, the second retracing the first. The second application shall be 
performed approximately three weeks to a month after the initial striping is 
complete. Each application shall be applied at a thickness of 15 mils (wet), and 
include traffic paint beads. 

5. The Contractor shall immediately clean up paint dribbled beyond the cutoff to 
avoid tracking of new paint. All areas tracked through will be reviewed by the 
City for possible cleanup and retracing. 

E. Placement Tolerance 

The Contractor shall place striping parallel and true to line and shall make skip ends 
square and clean. Skip stripes shall be placed so they are in cycle with at least one end 
of any adjacent project. Allowable tolerances for installation are: 

1. Side to side - 1/2-inch on tangents, 1-inch on curves. 

2. Length of skips - 10 feet, ±2 inches. 

3. End to end on skips - 30 feet, ±2 inches. Place skips on cycle to a tolerance of 
2 inches. A tolerance of 12 inches will be allowed on the first skip of a run, but it 
shall be on cycle in one skip. 

4. Double lines - Parallel, with a gap tolerance of 1/2-inch. 

3.27 Public Safety and Convenience 

A. The Contractor shall provide for the safety and convenience of the public and shall 
protect applied markings from traffic until sufficiently dry so as not to be damaged or 



TECHNICAL SPECIFICATIONS 

SECTION 5 

STREETS 

 

1/29/24 5-50 Streets 
5_Streets_Hermiston_GeneralEngineering_736-153-080.docx  

tracked by normal traffic movements. At a minimum, tubular markers or conical 
markers shall be placed next to all markings, and barricades shall be placed by all areas 
where cross traffic is anticipated. Additional protection, as required by the City, may be 
necessary and will be considered incidental to the pavement markings. 

B. The Contractor shall immediately correct improper alignment, broken equipment, 
spilled product, or other striping problems that impair traffic, including appropriate 
traffic control. Documentation from the Oregon Department of Environmental Quality 
shall be provided indicating proper cleanup of spills. Blacking out or covering up the 
markings and/or lines will not be allowed, except in a short-term emergency, and when 
approved. 

C. The Contractor shall conduct Work at all times for the least possible interference with 
the traveling public. 

D. The Contractor shall not open any Work area to traffic that is not adequately striped and 
cured. 

E. The Contractor shall not perform any Work, or close any lane to traffic, until the area is 
adequately signed and protected according to the Traffic Control Plan. 

3.28 Disposal of Waste 

Waste material is the property of the Contractor. All waste materials, including grindings and 
old markings, shall be removed from the Project Site and disposed of by the Contractor 
according to applicable state, federal, and local regulations. The cost of disposal will be 
incidental to the Work under these Public Works Standards, Technical Specifications, and 
Standard Drawings. 

3.29 Removal or Repair of Unacceptable Work 

The Contractor shall remove or repair all unacceptable work and dispose of it and shall repair or 
replace unacceptable work immediately if it causes a safety problem. The removed material 
becomes the property of the Contractor.  

3.30 Paint Markings and Striping Warranty 

The Contractor shall guarantee the paint markings and paint striping for a period of one year 
from the date of application against deterioration and/or delamination beyond normal wear. 

END OF SECTION 
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