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800 GENERAL

Roadside Development covers:

801- Landscape Excavation

802- Landscape Grading

803- Landscape Plating Materials

804- Topsoil

805- Seeding

806- Trees, Shrubs and Plants

807- Landscaping Establishment

808- Water Distribution

809- Sewerage Systems

810- Erosion Control and Pollution Prevention

ADOT requires that Roadside Development must be under the direction of a Registered Landscape Architect,
currently in good standing with the Arizona State Board of Technical Registration.

The requirement is covered under Arizona Revised Statute 32-142, Public Works that states: “Drawings, plans,
specifications and estimates for public works of the State or a public subdivision thereof involving architecture,
engineering, assaying, geology, landscape architecture, or land surveying shall be prepared by or under the
direction of and the construction of such works shall be executed under the direct supervision of a qualified
registrant within the category involved.”

Landscape Architecture is a technical profession in a distinct category of its own, different from Civil Engineering.
ADOT’s Professional Landscape Architects (PLA) carry a technical registration and must be licensed through the
Arizona State Board of Technical Registration. ADOT Construction Bulletin 11-06 for Roadside Development /
Landscape Inspection and Acceptance covers the relationship between the RE and the PLA responsibilities relative
to landscape construction activities. Additionally, the Central District Landscape Office Resource Guide and
Statewide Landscape Architect Resource Guide were developed to help field offices to know when and how to
utilize the PLA’s provided by ADOT.

ADOT furnishes state registered Professional Landscape Architect (PLA) services for construction in two different
ways:

Central District has a landscape construction field office supervised by an PLA. This office normally handles the
projects specifically covering those areas specific to Roadside Development scope of work and will assist other
Central District field offices on projects with ancillary landscape work.

PLA services are furnished to other Units and Districts by the Construction Group Statewide Landscape Architect. A
typical division of responsibilities is for the PLA to serve as the technical resident expert on a project, while the
Resident Engineer (RE) supervising the project field office serves as the administrative resident. This approach
requires close communications between the RE and the PLA. To accomplish the objectives, the PLA must be
involved from the beginning of the project. The Statewide Landscape Architect initiates involvement at an early
stage through review of the pre-award plans, as well as advising and inspecting during the construction phase.

Landscaping excavation and grading may necessarily be under the purview of an Engineer when incidental to other
work, but those elements of work are important to accommodate future landscaping. For example, asphalt
pavement, concrete, rocks or other deleterious materials should not be placed near the ground surface because
their placement may inhibit construction of future plantings, irrigation systems or decorative rock

Incidental items such as curbs, sidewalks, slope paving, and drainage are covered elsewhere. When the plans
include such things as buildings and water distribution systems, the Specifications will be found in the Special
Provisions.
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Progress Schedule

If the plans or Special Provisions require a landscape schedule, then it should show the order and/or sequence in
which the contractor proposes to perform the work for landscaping. It should show the beginning and completion
dates for the several prominent features of the work provided in the contract. In the case of plant material, the
contractor shall supply the Resident Engineer with written verification, within 30 calendar days after the
pre-construction conference, that they have located and reserved all the plant material that is necessary to
complete the job as specified.

The schedule must include the weed control plan, called the Noxious Species Control Plan (NSCP), nursery
inspection, the anticipated plantings per day, and areas to be worked concurrently. The underground irrigation,
electrical, or other work within the planting areas must be completed and controlled through the irrigation
controller before planting can begin.

The correct timing for herbicides, fertilizing, mulching, pruning, and all other phases must be specified in
relationship of one event to another.

ADOT Landscape Architect Resource Guide

This section is intended to supplement Construction Bulletin 11-06 in assisting the construction field offices and
provide guidance to Resident Engineers and Project Supervisors on how to utilize the Construction Professional
Landscape Architects (PLA) on their projects. This also applies to all permit offices and their projects within the
State of Arizona. Items listed below are typical items found on ADOT, Statewide Permit and LPA projects. It
describes what part of the item applies to the PLA and how the administering field office should utilize the PLA in
their approval and inspection of those items.

ADOT Landscape Architects

ADQT has four groups in which you will find a Landscape Architect. These four offices are involved with almost all
projects, throughout the project’s life cycle.

1. Roadside Development, Chief Landscape Architect
o The Roadside Development Section provides landscape architectural and environmental technical
design direction and expertise during project planning and design.

2. Central District Construction, Landscape Architect
o The Central District Landscape Architect(s) through the Landscape Construction Field Office
administers their own construction projects while also providing assistance and oversight to all
Central District field offices whose projects have landscape elements during construction.

3. Construction Group, Statewide Landscape Architect
o The Statewide Landscape Architect(s) work under the State Construction Engineer to provide
oversight, quality control and assistance with all landscape elements during design and
construction for all Districts in the State outside of the Central District.

4. Central District Maintenance, Landscape Architect
o The Central District Maintenance Landscape Architect(s), or duly appointed landscape
representative(s) oversees all maintenance of landscaping within the Central District.

Preconstruction

During design development (by Stage Il design review) if the project has landscape, irrigation, seeding, aesthetics
or noxious and invasive weed control, be sure to include both the regional maintenance and construction PLA's in
the review process to ensure no issues with those items will arise during construction. The PLA's will provide
technical review and comments for the landscape, irrigation, seeding, aesthetics, and weed control items of work.

ROADSIDE DEVELOPMENT
GENERAL INFORMATION 800 -2




ADOT CONSTRUCTION MANUAL March 2025

This process also includes permitted projects that are being developed outside of ADOT for projects within the
ADOT Right of Way.

The Construction PLA should be invited to the partnering and preconstruction meeting where the following
responsibilities may be addressed.

Construction

During construction, it is the responsibility of the administering office to collect all required submittals and
distribute them to the appropriate reviewer. Sampling and testing of materials will also be done by the
administering field office with inspections of the work generally being the responsibility of that field office; unless
otherwise noted below. Items of work or tasks requiring the participation of the Construction PLA or Landscape
Construction office have been outlined below. The regional Construction PLAs are available as the technical
registrant advisor for landscape, irrigation, seeding, aesthetics, and noxious and invasive weed control to Resident
Engineers statewide. If any coordination with Roadside Development is needed during construction, the Landscape
Construction Field Office PLA will coordinate on behalf of the Resident Engineer.

e 201 - Removal of Trees, Item 2010020
Applies to the removal of trees as part of the clear and grubbing operations.

o The Construction Field Office is responsible for general inspection of the item requirements.

o The Landscape Construction Field Office is responsible for assisting in identifying and flagging
trees to be removed or protected in place.

o Allow the PLA a minimum of one week notice before an inspection is needed.

e 202 - Remove and Salvage, Items 2020053 - 2020060
Applies to projects with salvage and nursery plans. Existing plant material would be salvaged, boxed and
placed in a temporary nursery until planted on site.

o The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance. Inspecting the salvage operation to insure
compliance with the approved salvage and nursery plan.

o The Landscape Construction Field Office PLA will review and approve the salvage and nursery
plan. If needed and available, the PLA can assist in inspection of removals and temporary nursery
inspections.

o Allow the PLA a minimum of one week to review and provide comments on the salvage and
nursery plan. Advanced notice of inspections are helpful when scheduling the PLA and if
available, providing an inspector to assist with the inspection.

e 500's - Drainage
Applies to Rock Mulch and Rip Rap incidental to the work required for the construction of drainage
facilities. Typically will reference the 810 Standard Specification.

o The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance. Conduct the installation, inspection, and
the completion of any required Quantlists.

o The Landscape Construction Field Office is responsible for the review and approval of the color
and gradation on all landscaping rock products being placed on the project.

o Allow the PLA a minimum of five business days to review color and visual gradation once the
samples have been provided or material is delivered to the project site.

® 601 - Structures (rustications)
Applies to wall aesthetics and rustications for structures such as sound and retaining walls, bridge piers,
abutments, etc.

ROADSIDE DEVELOPMENT
GENERAL INFORMATION 800 -3




ADOT CONSTRUCTION MANUAL March 2025

o The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance. Shop drawings should also be sent to the
designer for approval.

o The Landscape Construction Field Office is responsible for reviewing shop drawings, approving
formliners, mockups, and final finished products. If needed, the Landscape Construction Field
Office will coordinate with Roadside Development on behalf of the Resident Engineer.

o In most cases the PLA’s review of formliners and mockups can be done as soon as the mockup is
ready; provided the PLA is kept informed of dates. Advanced notice of inspections are helpful
when scheduling the PLA for inspection of final finishes.

e 610 & 1002 - Painting
Applies to paint for structures and aesthetic treatments. Paint colors and type should be per the specified
colors called out in the project documents.

o The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance. Conduct the installation, inspection, and
the completion of any required Quantlists.

o The Landscape Construction Field Office is responsible for the review and approval of paint
drawdowns, mockup samples, and final finished products. If needed, the Landscape Construction
Field Office will coordinate with Roadside Development on behalf of the Resident Engineer.

o Allow the PLA a minimum of three business days to review paint drawdowns. In most cases the
PLA’s review of painted mockups can be done as soon as the mockup is ready; provided the PLA is
kept informed of dates

e 801 - Landscape Excavation, Items 8010051 - 8010052
Rarely used item for removal of existing landscape, typically turf.

e 802 - Landscape Grading, Items 8020001 - 8020011
Applies to the final fine grading of any slopes or grades that will receive decomposed granite (DG),
plantings, seeding or landform graphics prior to acceptance. Construction and conformance to the project
plans, i.e. built per the specs and details, is the responsibility of the administering civil construction office.
The Construction PLA should be consulted on the final acceptance of grades and slopes

o The Construction Field Office is responsible for grades being constructed in conformance of the
lines, dimensions and cross sections shown in the project plans.

o The Landscape Construction Field Office is responsible for the review and approval of the final
fine grading prior to installation of decomposed granite, rock mulch, plantings, seeding or
landform graphics.

o In most cases, review of the fine grading can be done once the site is ready; provided the PLA is
kept informed of dates. Advanced notice of inspections are helpful when scheduling the PLA and
if available, providing an inspector to assist with the inspection.

e 803 - Landscape Plating Materials, Items 8030001 - 8030150
Applies to all plating treatments including soil backfills, decomposed granite and rock mulch.

o The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance.

o The Construction Field Office is responsible for conducting the installation inspection, sampling,
and testing.

o The Landscape Construction Field Office is responsible for the review and approval of product
color and visual gradation samples prior to installation. If needed, the Landscape Construction
Field Office will coordinate with Roadside Development on behalf of the Resident Engineer.

o Allow the PLA a minimum of three business days to review color and visual gradation once the
samples have been provided or material is delivered to the project site.

ROADSIDE DEVELOPMENT
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e 804 - Topsoil, Items 8040001 - 8040321
Applies to projects with topsoil specifications for ground amendment to planting areas. The contractor will
most likely be required to submit a topsoil plan for review and approval by the Department.

(o]

(o]

The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance.

The Construction Field Office is responsible for conducting the installation inspection, sampling,
and testing.

The Landscape Construction Field Office is responsible for the review and approval of the
proposed topsoil plan.

Allow the PLA a minimum of one week to review and provide comments on the topsoil plan.

e 805 - Seeding, Items 8050003 - 8050151
Applies to the placement and maintenance of seeding for the purposes of erosion control in final
stabilization and as an element of the landscape.

(o]

All seeding submittals should be reviewed by the construction PLA who will then start a seeding
submittal review form on behalf of the administering field office. The construction PLA will see
the submittal process through the final approval of all required submittals. PLA will work with the
Engineer to review seeding areas.

The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance.

The Construction Field Office will conduct the installation inspection and the completion of any
required Quantlists.

The Landscape Construction Field Office is responsible for the review and approval of all seeding
submittals along with holding the seeding pre-activity meeting. If necessary and available, the
PLA will assist in the seeding installation and inspection along with conducting the 45 day
maintenance inspections.

Allow the PLA a minimum of one week to review and provide comments on the first seeding
material submittal and three business days for all subsequent material submittal reviews. Provide
the PLA a minimum of one month notice prior to seeding operations. This allows for the
scheduling of a seeding pre-activity meeting, weed inspection, and the pre-treatment of the
seeding areas, e.g. fine grading, weed and rock removal.

e 806 - Trees, Shrubs & Plants, Items 8060001 - 8063003
Applies to the selection, placement, construction requirements and care of planting materials from
nursery stock and collected/local stock.

o

The PLA will assist in plant layout, nursery inspection, maintenance of existing landscape during
construction and installation.

The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance.

The Construction Field Office will conduct the installation inspection and the completion of any
required Quantlists.

The Landscape Construction Field Office is responsible for the review and approval of all material
submittals for soil amendments, staking, and plants. The PLA will conduct an on-site nursery
inspection and approve selected plant stock. The PLA will approve plant layout and if needed,
assist in the installation inspection.

Allow the PLA a minimum of one week to review and provide comments on material submittals
and a minimum of three business days for all subsequent material submittal reviews. Allow the
PLA a minimum of one week notice for all plant layout inspections and a two week minimum
notice for all nursery inspections.

ROADSIDE DEVELOPMENT
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e 807 - Landscape Establishment, Items 8070001 - 8070106
Applies to the maintenance required to care for the planted stock and irrigation as well as keeping the
project free from weeds, grasses and construction debris.

(o]

The Landscape Construction office will assist the administering office with the Phase Il Landscape
Establishment portion of their project. All ADOT projects will be inspected by the Landscape
Construction office. Local Public Agency (LPA) projects may or may not inspect their own
landscape during establishment.

The Construction Field Office will coordinate with the prime contractor and make payments for
the items.

Landscape Construction field offices should be involved in the creation of the final punch list
before substantial completion is given. This is to add any landscape related items prior to the
beginning of the landscape establishment phase. The Landscape Construction field office will
conduct a pre-activity meeting to communicate the Departments requirements and expectations
prior to the landscape establishment phase. The Landscape Construction field office will conduct
the Phase Il inspections and report findings to the administering office.

Allow the PLA a minimum of two weeks notice prior to the acceptance of phase | landscape, this
allows the PLA time to schedule and prepare the pre-activity meeting prior to phase Il. Notifying
the PLA prior to creating the final punch list allows the PLA time to collaborate with the field unit,
schedule a landscape inspection, and submit their findings to the field unit.

e 808 - Water Distribution, Items 8080001 - 8087006
Applies to all temporary and permanent irrigation systems.

(e]

The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance. Irrigation submittals should be sent to
the irrigation designer for approval.

The Construction Field Office will conduct the installation inspection and the completion of any
required Quantlists.

If needed and available, the Landscape Construction Field Office is responsible for the installation
inspection and assistance along with technical advisory on any modifications to the specifications
or project plans.

Advanced notice of inspections are helpful when scheduling the PLA and if available, providing an
inspector to assist with the inspection.

e 810 - Erosion Control & Pollution Prevention, Items 8101001 - 8102000
Applies to all rock mulch, rip rap or granite products being used for permanent erosion protection.

o

The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance.

The Construction Field Office will conduct the installation inspection and complete any required
Quantlists.

The Landscape Construction Field Office is responsible for the review and approval of the color
and gradation on all landscaping rock products being placed on the project. Field units should
consult the PLA or District Environmental Coordinator (DEC) for questions and guidance regarding
erosion and sediment control.

Allow the PLA a minimum of three business days to review color and visual gradation once the
samples have been provided or material is delivered to the project site.

e 924 - Noxious Weeds, Items 9240181 - 9240182
Applies to the Noxious and Invasive weed specification. Weed control is a Federal, State and Local
regulatory requirement.

ROADSIDE DEVELOPMENT
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The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance. Inspection and payment for the
herbicide and/ or manual/mechanical items. Inspecting for new or existing weed growth within
the project limits throughout the life of the project and reporting any findings to the contractor
and the ADOT PLA.

The Landscape Construction Field Office is responsible for the review and approval of the NSCP.
The PLA will inspect the project before ground disturbance and identify the areas in need of
treatment. The PLA will hold the NSCP pre-activity on site with the contractor and spray
sub-contractor. The PLA will periodically inspect projects throughout construction for new
noxious and invasive weed growth.

Allow the PLA a minimum of one week to review and provide comments on the first NSCP
submittal and allow three business days for all subsequent NSCP submittal reviews. Because
weed control must be done prior to any ground disturbance, including contractor mobilization
and the herbicide treatments requires up to fourteen days to work, the NSCP should be reviewed
a minimum of four weeks prior to any disturbance and if possible, the pre-activity meeting should
be held three weeks prior to that.

e 924 - Landform Graphics
Applies to the selection of graphic artists, layout, and construction of landform graphics.

(¢]

The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance.

The Construction Field Office will conduct the installation inspection and the completion of any
required Quantlists.

The Landscape Construction Field Office is responsible for the review and approval of the
qualifications of the graphic artist, layout of graphics, and the installation of the drainage features
in the graphics.

Allow the PLA a minimum of one week to review and provide comments on landform graphic
artists and materials. Allow the PLA a minimum of one week notice prior to any layout and
inspections of the graphics. Advanced notice of drainage feature inspections are helpful when
scheduling the PLA and if available, providing an inspector to assist with the inspection.

® 924 - Irrigation Enclosure
Applies to the enclosures that all ADOT irrigation controllers and master irrigation assemblies are in. May
be simple chain link fencing or more elaborate concrete, CMU or steel structural enclosures.

(0]

The Construction Field Office is responsible for collecting all submittals and certifications and
forwarding them to the PLA for review and acceptance. Shop drawings should also be sent to
the designer for approval.

The Landscape Construction Field Office is responsible for the review of shop drawings, the
review and approval of materials, mockups, and when required any final finished products. If
needed, the Landscape Construction Field Office will coordinate with Roadside Development on
behalf of the Resident Engineer.

Allow the PLA a minimum of one week to review and provide comments on material submittals.
In most cases the PLA’s review of formliners and mockups can be done as soon as the mockup is
ready; provided the PLA is kept informed of dates. Advanced notice of inspections are helpful
when scheduling the PLA for inspection of final finishes.

ROADSIDE DEVELOPMENT
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801 LANDSCAPE EXCAVATION

Work necessary to reshape the ground and to remove material unsuitable for planting is performed as landscape
excavation. The excavated areas are often backfilled or plated with imported material.

The inspector should ensure that the work performed is carried to the staked limits. Irregular areas may be difficult
to stake using conventional methods and adjustments may be necessary.

Over or under excavated areas are to be corrected before the placement of topsoil, rock mulches, decorative rock,
seeding, landform graphics or landscape borrow is permitted.

The depth of topsoil, rock mulches, or landscape borrow is critical for plant growth so the outcome of the entire
landscaping project may depend on the performance of this initial work.

Some details that usually need to be checked during this operation are:

® Only legal loads are to be allowed; however, some projects have roadways requiring less than legal loads
on large trucks.

® It may be necessary to cover loads or take other measures to prevent spillage caused by slumping and
sliding or wind. In Maricopa and Pima County it is required by law to cover loads. In other areas it is a
good practice to reduce dust.

e When the contractor has their own disposal area, they must furnish the Resident Engineer with evidence
that they have a Use Permit and also that the owner is satisfied with the condition of the disposal site
after the contractor is finished with it.

e When the Department furnishes disposal areas, the Resident Engineer will designate where material may
be placed and will specify how the area is to be cleaned up and reshaped.

e Maintenance access should be considered in areas being worked for forming and grading on the project. If
the plans do not specifically show maintenance access roads in the grading plans, consider providing for
access to difficult areas in the project limits.

ROADSIDE DEVELOPMENT
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802 LANDSCAPE GRADING

The grading of the areas outside of planting beds, rock mulch, lawns, or other special treatment zones is performed
under this item of work.

The grading work will be performed whether or not payment is specified. It is intended that the entire area will be
finished to a uniform appearance by smoothing and shaping and giving it a final raking. All objectionable rock larger
than 2 inches in diameter, or debris that is turned up or loose on the surface, must be removed. Any irregularities
in the grade will become prominently visible once final surfacing is placed, especially in landform graphics whose
metal edging will emphasize changes in the grade. Close attention must be made to ensuring all maximum
allowable slope percentages are adhered to prevent any sloughing or erosion of the final plated surface material.

The final finishing and raking should be timed with the completion of all the other landscaping so that the weather
or other agents will not cause rutting, sloughing, erosion, or any other kinds of deterioration.

It is important that the record shows a complete description of the area being requested for payment.

ROADSIDE DEVELOPMENT
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803 LANDSCAPE PLATING MATERIALS

Roadside areas that will be planted usually receive a plating material. The plating material may be landscape
borrow, decomposed granite, granite mulch, or rock mulch. The area on which the borrow is placed may be the
original ground surface or areas shaped and prepared under landscape excavation or landscape grading.

Whether or not the ground was excavated or graded, it shall be cleared of all objectionable material, as described
in the Standard Specifications or Special Provisions, before borrow is placed.

If the contractor has delays between excavating, grading, or placing borrow, they may be faced with a considerable
amount of weed cleanup or fill repair. The contractor should be encouraged to schedule construction operations to
minimize new weed growth and erosion in previously prepared areas. If the project includes it, the Noxious Species
Control Plan (NSCP) should outline the contractors plan for the control of noxious and invasive weed species.
Weeds not listed as noxious and invasive on the State or Federal lists shall be cleared by chemical or manual
removals prior to any plating material being placed.Only a licensed spray technician through the State of Arizona
can apply chemical herbicide in the right-of-way. If a reasonable schedule cannot be met, the contractor should be
notified of the consequences in writing.

The borrow may be obtained from within the project limits or from special sources away from the project, but,
wherever it comes from, it must be tested and must meet all requirements of Specification 804 for topsoil.

Compaction requirements will be found in the Special Provisions.

Landscape borrow may be specified for use to repair erosion damage prior to placement of rock mulch,
decomposed granite, or granite mulch in landscaped areas. It is important to fill and compact the borrow areas in a
uniform manner to lessen the possibility of future erosion.

Decomposed granite or granite mulch will not be placed until the required landscape irrigation system and planting
operations have been completed within the area. If the contractor chooses to place decomposed granite or granite
mulch after they have planted, special attention should be made to ensure the planted material is not damaged in
the placement process.

Non-woven filter fabric under rock mulch shall be completely covered and not visible.If the details show it, filter
fabric edges shall be toed into the adjacent slope to prevent water from undermining the fabric and eroding the
rock mulch or riprap swale. If not shown in the detail, it should be suggested to the contractor as good practice to
prevent the undermining Planting in rock mulch shall be kept to a minimum in the desert. All rock mulch swales
should appear natural and follow the drainage flow line. Check elevations of all aprons to ensure they are low
enough to catch the flow.

The use of pre-emergent or soil-active herbicides within landscape plating materials requires prior approval. All
materials and products used for weed control shall be submitted to the project office for review and approval.
These should be reviewed by the RLA assigned to assist with the project. The contractor, as required in the
contract, will document all applications of herbicide using the ADOT Herbicide and Pesticide Application Log or
approved equivalent and a copy of this documentation will be given to the Resident Engineer. The inspector will
obtain this documentation the day of application. Water shall be applied to all areas receiving a pre-emergent
herbicide application as required by the manufacturer’s product label. This water may be supplemented by rainfall
as determined by the Resident Engineer within the period required by the manufacturer’s label. Inspectors should
utilize the contractor’s record for the purpose of documenting application details and note the observation in their
Daily Diary. Close attention should be made by the inspector to the process of placing plating materials. The special
provisions will outline a specific sequence of grading, applying herbicide, plating and maintenance.

ROADSIDE DEVELOPMENT
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804 TOPSOIL

Sources may or may not be designated. When sources are furnished by the contractor, prior to hauling any topsoil
to the project site, the contractor shall submit a written soil analysis prepared by a laboratory, for approval by the
Resident Engineer. The Resident Engineer should send the analysis to Roadside Development through the RLA
assigned to assist the project for review and approval.

Requirements to be met and attested to in the soil analysis are:

Soil shall be fertile.

Soil shall be friable or easily crumbled.

Soil shall be from well-drained arable land.

Soil shall be from land that has been producing healthy vegetation.

Soil shall be non-toxic.

Soil shall be reasonably free from subsoil, refuse, roots, heavy clay, clods, noxious weed seeds, phytotoxic
materials, coarse sand, rocks over 2 inches in diameter, sticks, brush, litter, and other deleterious matter.
The characteristics of the soil shall meet the requirements of the Standard Specifications.

e Topsoil that has pH values that are too high can be amended with soil sulfur and/or gypsum as
recommended by an accredited soil laboratory and approved by the Resident Engineer.

Soil obtained from more than 4 feet deep should not be considered as topsoil even if it complies with the grading,
pH, soluble salts, and plasticity index requirements. Topsoil usually is no deeper than 3 to 4 feet. Anything below
that usually has calcium carbonate chunks, poor structure, and does not have soil bacteria and microbes necessary
to facilitate good plant growth.

Sometimes onsite material is designated to be stockpiled and placed at the top of new embankments, check
Section 203 of the project Special Provisions for this requirement.

Certificates of Analysis shall be submitted to the Resident Engineer for each source of topsoil proposed for use. The
Resident Engineer’s approval shall be obtained prior to delivery of the topsoil from the source to the project.

The Resident Engineer at the job site gives final approval of the material after testing in accordance with the
Standard Specifications. Six random samples shall be taken after final placement of each 20,000 cubic yard lot
delivered to the site.

Sub-grade material shall be scarified to a depth of 6 inches prior to placement of topsoil. Placement shall be
uniform and any compacted areas are to be broken up by cultivation.

ROADSIDE DEVELOPMENT
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805 SEEDING

Certificates of Analysis conforming to Specification 106.05 are needed for all material used in seeding.

Commercial materials are required to be labeled showing all the included ingredients. The inspector must have a
clear understanding with the sub-contractor as to the areas to be seeded and which method will be used in each
area. Do not allow operations during windy weather. Raking, harrowing, disking, and loosening of the soil as
specified are very important.

Read the Specification carefully and see that the procedures are followed faithfully. The procedures are the result
of many years of experience and are known to give the best possible results.

A review of slope soil types is quite important. Erosion problems can lead to unsightly slopes and cause
maintenance problems. In some cases, this creates a safety hazard and water pollution if not properly handled. If
erodible soils are on or near the surface of slopes, consideration must be given to reducing erosion through
seeding.

805-2 Materials

805-2.02 Seed

Seed is specified by using genus, species, and sometimes variety. When a variety is specified, no other variety is
acceptable unless approved by the Landscape Architect, who would consider delivery times, complications, plant
characteristics, cost, etc. An example would be Agropyron trichophorum (Luna). If Agrophyron trichophorum were
specified, any variety of Agrophyron trichophorum would be acceptable. If Agrophyron trichophorum (Luna) were
specified, only the variety Luna would be acceptable.

The Specifications will designate the type of seed and the rate of application in terms of Pure Live Seed (PLS)
pounds or ounces per acre. Pure Live Seed is just that, all the seed that has a live germ in it. It is the total
germination rate and hard dormant seed. Purity is described as the amount of the weight (mass) that is actually
seed and is given in percent: 95% purity indicates for each pound of weight (mass) you have only 95% seed, the rest
being trash or dead seed.

To determine how much pure live seed you have in a given weight (mass), you multiply the purity by the total of
the germination and the hard (dormant) seed. If you have ten pounds of seed with 50% germination, 5% hard seed,
and a purity of 60%, you would have 3.3 pounds of pure live seed.

This can be shown as follows:

purit (germination + hard seed (PLS)
.60 (.50 +.05) .33

For each 10 pounds of seed from the sack, the PLS equals: .33 x 10 = 3.3 pounds of PLS
Each seed container will be labeled as required by Arizona and Federal Laws.

The labels will indicate, among other things, percent purity or pure seed, percent hard or dormant seed, if there is
no hard or dormant seed the term may not even be listed, and the percent germination.

Two examples of how this information may be listed are shown below:

A B
Pure Seed 98.00 Purity 98.25
Other Crop 0.30 Crop 0.67

ROADSIDE DEVELOPMENT
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Inert 1.65 Inert 1.06
Weeds 0.05 Weeds 0.02
Noxious Weeds 0 Noxious Weeds 0
Germination 88.00 Germination 85.00
Hard Seed 0 Dormant Seed 1.00

Note: The values in the above table are in percent. In order to make calculations, convert the percent values to
decimal proportions by dividing each by 100. For example, 98.00 (%) = 0.98.

The adjusted rates of application are computed by the PLS formula as follows using the examples shown above:
A: PLS =(0.88 +0) x 0.98 = 0.86
B: PLS =(0.85+.01) x 0.9825 =0.84

The adjusted rate of application of seed is then calculated by dividing the specified rate of application by the PLS
percent.

If the specified application rate is 12 pounds per acre, then using the appropriate percent from the above
calculations:

A:12/0.86 = 13.95 Ibs. per acre B: 12/0.84 = 14.28 Ibs. per acre

We now have an adjusted rate of application that will provide 12 pounds of pure live seed per acre.
805-2.03 Mulch

(A) Wood Cellulose Fibers
Wood fiber is usually used for Class | seeding and straw is usually specified for Class Il seeding.

Wood cellulose fibers made from virgin wood is specified to prevent the use of shredded newspaper or other paper
products. Ink, glues, and other impurities used in paper manufacturing can be detrimental to plant growth.

(B) Straw

Straw shall be certified, free of restricted or noxious weed seed, and from the current season's crop to preclude the
use of dry brittle mulch that does not crimp properly. The Resident Engineer will select a minimum of one bale of
straw from each shipment, and open the bale to check for dry brittle straw and take samples of any uncommon
seed in the straw. The object of the crimping is to provide vertical stubble to help hold the loose stems from
blowing away.

It is more desirable to have mulch crimped but if the soil is too rocky or the land is too steep for good crimping, the
alternative is to tack the mulch.

805-3 Construction Requirements
The seeding operation typically is a six step process. These steps are:

1. Initial 6”-12” tillage of the soil to break the surface which may be native cut slope soil or compacted fill
slopes. This creates a growing medium for seeds to germinate and grow from.

2. Application of the soil amendments which generally includes a fertilizer and a soil sulfur.

A second tillage to a depth of 4” to incorporate the soil amendments into the growing medium.

4. Application of the seed mix as specified in the special provisions.

w

ROADSIDE DEVELOPMENT
SEEDING 805-13




ADOT CONSTRUCTION MANUAL March 2025

Application of the final coverage of the seed bed which may be straw, hydro mulch or combination of the
two. This protects the newly planted seed from the elements such as sun/heat, wind and rain.

A 45 day maintenance period to ensure the seed bed has not been damaged by other incidental
construction activities or from the elements.

Recommended inspection steps are as follows:

1.

Check that all seeding materials have been approved and delivered to the jobsite. Verify all materials
delivered to the job site are in fact the approved material in the correct packaging and weights.

Measure the total acreage requiring seeding on the project. Start with plan areas, then field check for any
adjustments required. Convert slope areas and adjust seeding material quantities as required in the
special provisions.

Check all seed delivered to the project for the correct species/genus/variety, correct weight per package
and from the correct supplier. Review the seed tags for all certification requirements. If the tag doesn’t
include the final pure live seed content, species/genus/variety or suppliers name, the seed should be
rejected and taken off of the project.

The first critical step in the seeding process is the initial tillage of the seed bed. The specifications will
guide you on the required depths based on cut/fill slopes. It is critical that the contractor meet the
required depths no matter how difficult or hard the soil may be. The contractor is required to furnish the
equipment capable of reaching the required tillage depth. Think of this as farming. Farmers do not place
seed on top of unbroken soil.The seed would just dry up in the sun or blow away. Farmers will till and turn
their fields to a depth of one foot or greater to get the best conditions for seed germination and growth.
Observe the correct rates of soil amendments are placed in the seeding areasOnce complete, the
amendments will be incorporated into the soil to a minimum 4 inches in depth.

Observe weighing and verify weights when batched. Use the ADOT Seeding Rate/Batch Mix form to verify
the correct batch mixes are being used. This should be submitted to the Department from the contractor
prior to beginning the seeding operations. The form provides a guideline for the mix design calculations
and inspection information.

The seed mix design in the special provisions will provide the required PLS rate for each acre of coverage.
Each batch mix will cover a maximum area of the seeding base off of the seeding mix design in the special
provisions. The seeding area should be sectioned off appropriately, so the inspector can verify the seed
distribution aligns with the design requirements.

The ADOT Seeding Application Inspection Report should be utilized to track the seeding operations and
activity.

ROADSIDE DEVELOPMENT
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Q/; ARIZONA DEPARTMENT OF TRANSPORTATION
L SECTION 805 - CLASS II SEEDING
ADOT Seeding Rate/Batch Mix
TRACS Number Date
F.eginning Milepost Bid Project Acres
Ending Milepost Seeded Acres
Sead Mix Method
(H1H2H3H4) (Hydro or Drill)
ADOT Contractor
Reprasentative Representative
Pure Live Seed (PLS) Calculation Adjusted Application Rate
[[% Germinatioj ( % Hard Seed ]} %Pure Seed SAR:PLS=AAR
P X = PALs
100 100 100 Pounds Per Acre
Seed Type Common| 96 Germination % Hard or % Pure Seed Decimal - Pure Live Specified Adjusted
MName (spec) far tag) Dormant Percentage Seed (PLS) Application Application
Seed fon tag) for tag) Rate (SAR) from Rate (AAR)
Spedial Provisions
0.00% 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00%] 0.00% 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00%, 0.00%]| 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00%; 0.00% 0.00% 0.00
0.00% 0,00% 0,00% 0,00
0.00%] 0.00%] 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
O.00% 0.00% 0.00% a.0d
0.00% 0.,00% 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00%, 0.00% 0.00%, 0.00
0.00%,; 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
0.00%, 0.00% 0.00% 0.00
0.00% 0.00% 0.00% 0.00
TOTAL 0.00
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TRACS Number Date
Beginning Milepost Bid Project Acres
Ending Mﬂepost Seeded Acres
Seed Mix Method
(H1,H2,H3 H4) {Hydro or Drill)
ADOT Contractor
Representative Representative

Slope Adjustment Calculation

Plan Area x Adjustment Factor = Slope Area

Plan Area (acres) Slope Adjustment Factor Slope Area (acres)
1 Flat 1.00 0.00
2] 3:1 1.05 0.00
3 2.5:1 1.08 0.00
4 2:1 1.12 0.00
5 1.5:1 1.20 0.00
6] 1:1 1.41 0.00
Total 0.00
Total Batch Mix Calculations
Slope Area x (Seed + Tacking Agent + Wood Fiber) = Total Batch Mix
Slope Area (acres) Total Seed Weight Tacking Agent Wood Fiber Total Batch Mix
(AAR) (40lbs. facre) (200 Ibs/acre)
1 0.00 0.00 40 200 0.00
2] 0.00 0.00 40 200 0.00
3 0.00 0,00 40 200 0.00
4 0.00 0.00 40 200 0.00
5| 0.00 0.00 40 200 0.00
6 0.00 0.00 40 200 0.00
Total Hydraulically Applied Straw Mulch and Tacking Agent
Area x Tacking Agent and Area x Hydraulically Applied Straw Mulch
Slope (H:V) Slope Area (Acres) Tacking Agent Total Tacking Hydraulically Applied @ %
Total Hydraulically Applied
(Pounds peracre) | Agent (Pounds) |Straw Mul::“(al;ounds Per| ot Mulch (Pounds)
Flat to 6:1 0.00 150 2,000
From greater than 6:1 to 3:1 0.00 150 2,500
Greater than 3:1 0.00 200 3,000
Erosive Soil Slopes or Highly
Erosive Areas* 250 3,500
*As determined by Engineer Total 0.00 Total 0.00

ROADSIDE DEVELOPMENT

Exhibit 805.03-1 ADOT Seeding Rate/Batch Mix Form

SEEDING

805 -16




ADOT CONSTRUCTION MANUAL March 2025

805-3.01 General

Many problems can be prevented in the initial stages of construction if the contractor will protect the roadway as
the work progresses. Elimination of low spots, grading of slopes, and direction of drainage water can all reduce
damages. Poor construction practices can, in the long run, cost the contractor additional money to correct the
damage. The Construction Landscape Architect is available to assist the ADOT construction personnel in changing
erosion control or seeding requirements.

The permanent protection of earth fill and cut slopes should be accomplished as soon as possible. When provided
in the contract, topsoil should be evenly placed on the slopes at the specified depth for areas to be seeded. The
topsoil shall then be compacted per specifications, taking care to have the topsoil penetrate and bond with the soil
it is covering. The purpose for this is to penetrate the topsoil layer, bonding it to the underlying material and to
lessen the possibility of losing the topsoil by erosion.

Seed and fertilizer are to be uniformly applied on the slopes at the rate and mixture specified in the contract.
Application shall be by an approved hydro-seeder, blowing equipment, properly equipped helicopters, or power
drawn drills or seeders. Where areas are inaccessible for this equipment, approved hand seeding will be permitted.

All seed mixtures shall be mixed under the direction of the Landscape Architect through the Resident Engineer and
observed by the inspector on site who will document the batch mix on the ADOT Seeding Application Inspection
Report.

The Resident Engineer and contractor will measure the areas to be seeded and fertilized as soon as they can be
determined, and inform the inspector of the anticipated acreage. The contractor will use this information to order
the proper amount of materials for the project and to determine the correct application rate of the seed and
fertilizer. During the seeding and fertilizing operation, the inspector shall see that the material is placed at a
uniform rate and compare the amount of seed and fertilizer applied with the area covered to verify that the proper
rate of application is being placed.

Inspectors can reach out to the ADOT Roadside Development office or the Construction Landscape Architect
regarding the fillable calculation sheet, which was developed to assist the inspector in documenting the
contractor’s application and verifying the calculations of the seed mix and weight per load.

The seed shall be applied in a separate application after fertilizing. Straw mulch must be uniformly applied to the
seeded areas within 24 hours after seeding. Checks are also necessary to determine that the mulch is applied
uniformly and at the required rate. In areas that cannot be reached by a mulch spreader, hand methods resulting in
uniform application may be used. The straw shall be crimped or tacked within 24 hours after being placed.

Crimping the straw mulch is the preferred method for anchoring straw mulch, and must be performed immediately
behind the straw application. In some areas, it may be specified for the contractor to anchor the mulch with a
tacking agent. The Standard Specifications and Special Provisions are quite complete in the method of anchoring
mulch.

In order to control the possible erosion resulting from fast run-off on steep slopes, excelsior matting may be used
for temporary erosion control. It also has its use on flatter slopes (less than 3:1) where erodible soils are
encountered. The purpose for using matting is to provide a quick temporary protection until the seed has grown
enough to be permanent protection for the soil, but the matting cannot be expected to cope with water other than
precipitation. Drainage from above or beyond the raw slope should be controlled by ditching or drains. The
inspector is charged with being alert to this potential problem and making every effort to ensure that drainage is
diverted from the slope.

There is usually no seeding date specified in the Special Provisions for Class Il and Il It is felt that it is better to
plant as soon as possible--before the soil crusts. A variety of different seeds is used to further the chances of
success. Both cool and warm season germinating grass varieties, as well as shrub and flower seed, is used.

ROADSIDE DEVELOPMENT
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806 TREES, SHRUBS, AND PLANTS

806-1 Description

Trained and experienced personnel should perform inspection of all roadside plantings, under direction of the
Construction Landscape Architect. Recognizing that this is not always possible, this section is written to serve as a
guide for project personnel. It is not intended as a substitute for professional assistance when available. When
guestions concerning adequacy of planting stock and procedures are encountered, or when differences of opinion
concerning the acceptance or rejection of plants occur and the answers are not readily found in this section, the
inspector should request the assistance of the Construction Landscape Architect. In cases where insect damage and
diseases are suspected, the services of an entomologist or plant pathologist may be required.

The highway right-of-way is largely a disturbed environment, lacking in natural soil profiles and subject to unusual
run-off, abnormal air turbulence, pollutants, temperature variations, and other extremes. In this environment the
designer is faced with providing appropriate highway vegetation.

Functional plantings serve to improve traffic guidance, reduce headlight glare, provide safety features, reduce
pollution, provide view and wind screening, control erosion, act as a sound barrier, and contribute to improved
aesthetic values. The interest and variety created by imaginative planting design are important aesthetic values.
Plantings can also be used to create a smooth transition from rigid geometric cross section and structural forms to
nearby natural vegetation and landforms.

Of concern is the survival of plants under the conditions imposed by the design and the environmental conditions
of the site. The best conceived and designed planting may not produce the desired results if the quality of plants
and the planting procedures fail to meet the specifications. It is important to follow the plans, specification and
details as these were developed by ADOT specifically for landscapes along the public highways and freeways.

Arizona Revised Statutes 32-142, Public Works', requires that “Drawings, Plans, Specifications, and estimates for
public works of the State or a public subdivision thereof involving architecture, engineering, assaying, geology,
landscape architecture, or land surveying shall be prepared by or under the direction of and the construction of
such works shall be executed under the direct supervision of a qualified registrant within the category involved".
Therefore, before commencing any work, there should be a meeting with the Resident Engineer, the Construction
Landscape Architect, and the inspectors. The agenda for the meeting scheduled by the Resident Engineer should
include, but not be limited to, the following:

e The basic concept of what is to be achieved with each individual area and the project as a whole.;
revegetation, open forest, screening, focal attention, and all other aspects to be discussed must be
understood if the ultimate concept of design is to be accomplished.

e The growing characteristics, weaknesses, and strong points of each plant should be discussed especially as
they relate to the environment over which the inspector has some control, e.g. drainage, exposure, etc.
Modifications of the plans should be discussed with the Construction Landscape Architect.

e Discuss possible maintenance problems with maintenance personnel. Modifications that were
unexpected during design may need to be implemented. At the initial layout stage, maintenance
personnel should be consulted on any unforeseen conflicts in the planting design. Any modifications to the
plans should be coordinated with the Construction Landscape Architect to ensure that the design concept
is maintained.

806-2 Materials

Certificate of Compliance is required for all contractor furnished materials. Materials on landscaping projects
include many items besides plant material, e.g. planting media, pesticides, fertilizer, mulch, staking and guying
material, irrigation/electrical material; pipe, pumps, sprinklers, backflow control devices, valves, etc., drainage,
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surfacing, and more. The appropriate section of this manual covers the inspection and testing of the more common
highway construction material encountered.

Plant Material: Sampling of plant materials must be done with judgment. Look the entire lot over, carefully noting
the general size differential, coloring, the sturdiness, the shapes, leaf dropping on evergreens, condition of bare
root, bare root drying, denseness of bare root hair and fibrous root system, firmness of the ball for B&B, general
size of balls, root development, wrapping method, evidence of handling methods, and all items of emphasis
pointed out in the Plans and Specifications. This should be completed by a trained person knowledgeable in the
horticultural industry, i.e. a nursery expert or a Landscape Architect.

Planting Media: Various additives are used to improve the root growing environment of that soil that exists on the
site, e.g. shredded bark, sand, gravel, sawdust, peat,compost, etc. The additives may be either used singularly or in
combination with the existing soil. A homogeneous blend of the materials specified is a must and can be checked
by lab analyses if necessary.

Pesticides: Pesticides should be applied with caution, by a licensed applicator. The label should be checked for the
proper material and timing of application. The label also indicates if the material is registered for use on a
particular type of plant material. Appropriate pesticide application records will be completed and distributed by the
Resident Engineer to the designated recipients on each contract where a pesticide is used.

Fertilizers/sulfurs/other conditioners: Fertilizers should be applied in accordance with the specifications. The
formula should be cross checked with the specifications and the label on the bag or container. When water-soluble
nitrogen fertilizers are used, particularly in lawn areas, adequate moisture is needed to prevent fertilizer burning.
Close attention should be paid to the requirements specified in the project specials as they can change from
project to project.

Drainage: Drainage materials include gravel backfill, culvert piping, French drains, etc. These drainage items should
be checked as to function and compliance with the Standard Specifications and details.

806-2.01 Nursery Stock

An inspection of planting stock should be made at the nursery or other approved source to ensure the quality of
planting stock. Someone with horticultural expertise representing the Department should accomplish the
inspection such as the Construction Landscape Architect.

The size and quality of planting stock cannot be rigidly standardized because of varying growing conditions.
Judgment should be exercised and allowances made for reasonable variation in growth and appearance.

All planting stock should be of the genus, species, variety, and sizes specified and shall conform to the Contract
Specifications for the particular species, or variety, regarding straightness of trunk, branching structure, proportion,
health, and size of material.

Individual plants should be measured to determine conformance with contract. If a particular detail or
measurement has not been specified, consult with the Construction Landscape Architect for requirements.

Inspection at the nursery or other source of supply should include:

® Check the general condition of the plant in the block from which the stock is to be taken for:

o  Uniformity of Leaf Coloration. Plants that exhibit yellowing or discoloration could indicate poor
drainage, fertilizer deficiency, herbicide damage, insect damage, or disease, and may not meet
specifications.

©  Bud Development. During dormant periods of the growth cycle plants should have buds that are
firm, moist and uniformly spaced. A slight cut may be made into the bark to determine that the
cambium (growing layer just beneath the bark) is moist and green.
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Uniformity of Growth. The plants in any given block should exhibit uniform vigor and health.
Plants that do not conform may not be acceptable.

Spacing of Plants in the Row. Vigorous growing, well rounded, fully developed plants will
transplant well. Quality nursery stock should be grown with sufficient spacing to permit good
development of the individual plant. Plants grown too close together may be extremely high
headed.

Presence of Weeds. An overgrown, weed-infested nursery block indicates lack of care and the
plants growing in it may be in a poor state of vigor because of the weed competition. Weeds
should not be growing in containers.

e Check individual plants for freedom of defects such as:

(0]
(0]

Decay. On trees, look for spots of decayed tissue on the trunk and branches.

Sun Scald or Sunburn. The destruction of tissue caused by the sun rays striking a plant on the
south or southwest side. This may result in the death of cambium tissue and bark, exposing the
plant to secondary insect and/or disease infestation.

Abrasions of the Bark. Abrasions severe enough to damage the cambium tissue may be sufficient
for rejection.

Girdling Roots. Roots that grow around another root or a stem, thus tending to strangle the plant.
Improper Pruning. Stubs resulting from improper pruning, which have died back, are an excellent
point of entry for disease organisms. All cuts should be flush with the trunk or supporting branch.
When a cut is made to encourage branching, it should be made back to a bud.

Frost Cracks. Long vertical splits in the bark and/or wood may occur on the south and southwest
sides of young and thin barked trees. Such cracks may become invaded by canker or decay
producing fungi and bacteria.

Signs of Injury. Dead leaves, dry buds, dieback of twigs and branches blackened sapwood and
sunken, discolored patches of bark (sun scald) on the trunk or limbs.

Root Ball. Roots should be all through the container so the root ball stays together during
planting.

® Check individual plants for freedom from plant diseases and pests such as:

(o]

Diseases. These will appear in a variety of forms such as abnormal growth of the collar, leaves,
twigs, fruits, discoloration of leaves and bark, unusual discharges of sap through the bark, etc.
Any plant showing evidence of disease should be rejected.

Insects. Look for insect eggs, spider webs or evidence of damage from insect feeding on leaves,
twigs, buds, or other plant parts. Examine the trunks of trees for borer holes that appear as
tunnels drilled into the bark and inward into the wood of the trunk. Trees with evidence of borers
or other insect damage should be rejected.

® Check individual plants for proper habit of growth as follows:

(e]

If a particular habit, e.g. single stem, multiple stem, etc., has been specified, be sure to obtain
plants that conform to this requirement.

If no particular growth habit has been specified, consulting with the ADOT RLA is recommended.
Shade and flowering trees should have top growth symmetrically balanced. Shade trees should
have a single leader. The balancing should be well developed and characteristic of the species.
Evergreen trees should be full foliage plants with uniform density. Sheared plants, such as pines
sheared for Christmas trees, should be avoided unless specified.

Shrubs should be well branched in a manner characteristic of the species. The current American
Standard for Nursery Stock under ANSI Z60.1, is an excellent guide for determining the proper
number of branches for certain size shrubs.

e Check all container grown plants to determine that they meet the requirements outlined in 1 through 4,
above. In addition, a random sampling of plants should be removed from their containers to determine
that the root system is healthy. Plants that are found to be pot bound and plants that have insufficiently
developed root systems to hold the soil together when removed from the container should be rejected.
Healthy roots should be able to hold the soil mass together yet not be crowded around the outside
perimeter of the container.
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® Planting stock that is based on the above criteria may be tagged with seals placed on all plants or
representative samples at the nursery. This will assist in future inspection of these plants when delivered
on the job site. Seals placed on planting stock for later identification do not imply acceptance on the
construction site.

806-3 Construction Requirements

806-3.02 Excavation

The layout of landscape features should clearly show where exact dimensions are required and where some
variances will be permitted. Accurate location of all buildings, roads, walks, paved areas, and features such as
sculptures, walls, pools, etc., must be accomplished. Landscape beds, trees, and indigenous features must be laid
out to mold the landscape design to the existing topography and available area. Some variances are generally
allowed in the bed area and tree locations of the proposed plan to fit the particular situation; however,
coordination with the various other civil roadway plans and with the Construction Landscape Architect is advised.

Trees must be adjusted for minimum clearance to roadways and allowances must be made for maintenance
mowing; especially when the tree is fully grown. One must ensure that placement of trees is not over existing
utilities or drains or that tall growing trees are not placed under overhead utility lines or that any planting will block
signage or other critical objects within the right-of-way. Shrubs and groundcover beds are often intended for
un-mowable areas. The outline must be adjusted to fulfill the intent and the edge should create a flowing outline
that is aesthetically pleasing. It is important that sufficient stakes are used to clearly outline the planting areas.

The inspector should check and approve the stakeout of all planting areas and planting hole locations prior to
excavation. Minor relocation of planting areas and holes can be done at this time to avoid utility lines, rock
outcrops, drainage ditches, or impervious or wet soil conditions. If minor relocation of plantings are not possible,
the inspector should contact the Construction Landscape Architect to adjust the design requirements.

The inspector should observe excavation of planting pits to determine if they will drain, i.e. not hold water. Test pit
drainage in accordance with the specifications if the contractor has a difficult time excavating, or the ground looks
impervious.

806-3.03 Shipping and Handling Plants

Inspection of stock at the construction site is to ensure that the plants are from an approved source, are in a
healthy and undamaged condition, conform to sizes, quantities, and standards called for in the specifications.

This inspection should consider the condition of the plant and the use of proper handling procedures prior to
delivery at the construction site. Inspection at the construction site should include the following checks:

e Each shipment of plants should be free of weeds, disease and insect pests, and meet all applicable State
and Federal certification requirements. All necessary quarantine or State nursery inspection certificates
should accompany each shipment.

e A representative sample of all plants should be legibly tagged with the correct botanical name, common
name, and size to agree with the specifications and plant list. Bare root plants should be shipped in
bundles with each bundle properly tagged.

e Planting stock which has not been inspected at the source should be inspected as appropriate, in
accordance with items 1 through 6 of Inspection at the Nursery, found in this manual. This should be done
as the material is being unloaded, or immediately thereafter, so that plants which are unacceptable can be
set aside for removal from the project site.

e Where root formation is irregular, measurement of the spread of bare root plants should be the average,
considering all sides of the plant, rather than the maximum root spread. The inspector may allow
moderate deviations from exact measurements in the case of plants that normally have irregular root
systems.
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e large root stubs on nursery grown balled or bare root stock should be considered evidence of lack of
proper care and root pruning, and sufficient grounds for rejection of such plants. Root stubs frequently
characterize collected stock and precautions should be taken to ensure that root systems are adequate.

e Damage to plant material caused by improper operation of mechanical diggers may be sufficient cause for
rejection at the construction site. Plants dug with equipment leaving a cone shaped ball should be
carefully checked to make sure that an excessive portion of the feeder roots have not been cut away.

e Bare-rooted plants should have adequate live, damp, fibrous roots, free of rot and mold. Earth balls should
be unbroken and of specified size.

® Precautions should be taken to prevent the drying of root systems in all shipments of plants to ensure
arrival in good condition. During transport, plants must have been protected by a covering such as canvas
or plastic sheeting. Bare root plants should have been protected by moist burlap, sawdust, plastic, etc.
Under no conditions should the root system have been allowed to dry out. All plants must exhibit normal
thrift and vigor.

e Plants damaged in transit, or not conforming to the specifications, should be rejected. All rejected plants
should be removed from the site immediately. However, these plants may be suitable for other jobs so
take care and do not damage any rejected plants. Be careful that any system of identifying these plants
does not ruin them for resale to other buyers.

e Plants should be transported in a protected manner such as an enclosed shipping truck or covered with a
tarp or similar to avoid any wind blown damage to the plants during transit.

Following completion of inspection, all plants accepted should be carefully stored and maintained until planted.

All plants not planted on the day of arrival at the site should be placed in a temporary nursery, and handled as
follows:

e Outside storage should be shaded and protected from the wind.

e Bare root or balled plants stored on the project should be heeled-in to protect them from drying out at all
times by covering the bare root or balls with moist sawdust, wood chips, shredded bark, peat moss, or
other approved mulching material. Plants, including those in containers, should be kept in a moist
condition until planted.

e Plants kept in the temporary nursery for longer than three days should be well maintained at all times and
sufficiently watered to maintain health and vigor.

806-3.04 Planting

(A) General

The inspector should determine that planting operations at the construction site are properly completed in
conformance with contract Plans and Specifications and good horticultural practices. The planting operation should
not begin until the irrigation system has been completed, tested and fully operational to supply water to plants.

The inspector and contractor should jointly review and become familiar with all plan sheets, quantities, details,
specifications, and other provisions of the contract. At this time, questions or interpretations can be answered or
problems resolved through discussion with the Construction Landscape Architect, Horticulturist, or other
authorized persons.

All materials that have specification requirements shall have an approval of source prior to incorporation or use on
the project. Additionally, samples of these materials will be required to verify adherence to the specifications.

Prior to installation of plant materials, the following preparations should be completed according to the
requirements of the Plans and Specifications:

e If specified, planting should be performed only during the specified seasons.
e If the soil is dry, irrigate the planting bed as specified before planting.
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® Check for the correct depth of the root collar, which is at grade.

e Bare root plants should have roots spread out carefully before planting.

e Ball and burlap plants should have twine removed and burlap removed or rolled back and buried below
grade.

® Place approved backfill material around plant roots or plant balls, being careful not to damage the ball or
the fine root system of bare rooted plants. Backfill that is frozen or wet should not be used.

e Eliminate air pockets in the backfill by filling, tamping, and watering as required by the specifications. It is
generally advisable to water the plants thoroughly before the backfilling of the pit is completed. Container
plants should be moist at the time of planting. If backfill material settles after wetting and rootball sinks,
the plant should be removed and raised to the correct height

e When the above operations have been completed, if specified, a berm of soil should be placed around the
perimeter of the pit to form a basin or saucer to facilitate watering and retention of rain or irrigation
water.

e Biodegradable pots should have sides scored and top edge broken down below finish grade.

e Container grown plants shall have metal or plastic containers removed carefully prior to planting. Metal
containers shall be cut at least twice with a sharp can cutter before removal. Plants that have root balls
that fall apart shall be rejected.

e Weed control around planting holes or entire bed area as called for by the Contract Specifications. The
inspector should check to be sure that weed root systems have been killed. The interior color of dead or
dying roots is usually tan or brown, whereas healthy roots are usually white. If the root systems are alive,
planting should be delayed until they can be killed. Details of the application should be documented on
the ADOT herbicide log. The contractor shall keep a record of all applications, types of herbicide used such
as pre- or post-emergent, rates and methods of application, and the dates and locations of such
applications on forms supplied by the Engineer, and the inspector should reference their observation in
their Daily Diary.

e Excavation of planting holes, pockets, or beds should be to the required size and depth and spaced as
shown on plans.

e Extra work may be required to deepen or move any planting pit that does not drain properly. Payment will
be made under a Supplemental Agreement or if necessary Force Account Item.

® Preparation and stockpiling of backfill mixture as called for by Contract Specifications.

e The planting holes are to be excavated minimally to the sizes in the planting details. In mixed planting
areas, trees are usually planted first followed by the larger shrubs, low shrubs and finally planted with
ground cover plants. The planting pits for trees and large shrubs may be dug well ahead of time, provided
that the holes are backfilled with an approved soil or soil mix within a day or two after digging. The Soil
Amendment form should be completed by the inspector and referenced in their Daily Diary. Before
backfilling, especially in drilled holes, the sides and bottoms must be scratched and loosened to break all
glazing. This promotes moisture transfer between different soils; existing and backfill. Holes that are
staked in solid rock or other impervious material shall be moved or omitted.

(B) Nursery Stock

Planting pits must be pre-wetted before planting nursery stock. Two to four days before planting, the pits must be
irrigated for at least twelve hours. Care must be taken to avoid damaging plants during movement from the storage
area to the planting site.

Plants should be protected against drying and handled carefully to avoid cracking or breaking the earth ball. Bare
root plants should be puddled when removed from the heeling in bed to protect the roots from drying. Plants
should be protected against freezing or drying by a covering of burlap, tarpaulin, or mulching material during
transportation from the heeling in bed to the planting site. Should damage occur, or be found at this time, the
plants should be rejected and removed from the site.
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In order to ensure against reuse of discarded plants, seals should be removed at the trunk or stems above the root
crowns and marked with a small spot of paint or dye. Since discarded plants are the property of the contractor,
they should not be marked or mistreated in such a way as to make them unfit for other uses.

806-3.05 Pruning and Staking

All plants should be staked and pruned, as specified, in accordance with accepted horticultural practice.

e Stakes should be driven solidly into the ground outside the planting pit and guying installed to prevent
excessive movement of the plant until the root system is firmly established in the new planting location.

e Deciduous plants should be pruned during planting to restore a balance between the root and top growth.
Tops should be pruned to compensate for the partial loss of roots when the plant was removed from the
nursery, in a manner that will retain the characteristic shape of the plant. The larger pruning wounds and
those made with a pruning saw should be finished smoothly with a pruning knife. See Sunset Western
Garden Book, The Editors of Sunset, 2012.

e Generally, all deciduous trees should be pruned by removing no more than 1/3 of their former branch
structure. Broken or damaged branches, plus competing leaders, should be removed.

e Trees may be pruned before planting to save time and trouble. At this time, hand clippers can be used to
cut closer than can be done with pole pruners; usually used for trees in an upright position. Pruning may
be done under inspector's supervision prior to planting.

e All broken, torn, or damaged roots should be pruned, leaving a clean cut surface to help prevent rot and
disease.

e Deciduous shrubs should be pruned to approximately 1/2 their former branch structure.

e Coniferous and broadleaf evergreens normally should not be pruned except for broken, crossed or forked
branches, unless otherwise specified or directed.

e Broadleaf evergreen trees should have 1/2 of the length of long branches pruned to help prevent future
wind damage. No entire length of any branch should be removed unless directed by the Landscape
Architect.

Watering all plants as needed completes the planting operation. Weather and soil conditions dictate the need for
watering. Over-watering is as harmful as under-watering. Adequate watering is more critical during the first few
weeks following transplanting. Do not allow plants to stress from lack of water.

806-5 Basis of Payment

Payment for trees, shrubs and ground cover plants is to be made as specified in the contract. Upon completion of
the planting operation, the inspector verifies the quantity of plants and the contractor is paid on that monthly
estimate based on the inspector's count. The contractor warrants any failures of plant materials during the Plant
Establishment Period and replacement will occur at that time.
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q‘. ARIZONA DEPARTMENT OF TRANSPORTATION

MO SOIL AMENDMENT INSPECTION

PROIJECT:

Highwway: Location: TRACS: Date;

1. Hawe al the correct amendments (compost, fertlizers, soil condiioner, e, that were submitted and approved
by ADOT, been delivered to the jobsite, with all the delivered quantities verified? EI Yes EI Mo

If no, gve brief explanaton andfor corrective action taken:

2. What type of plants are the amendments for?
a) Cactus
b Palm Tree

2l Tree/Shrub/Groundeover

3. List the rato (%) of site sail 1o soil condiioner, amendments for each type of plant listed above for the
praject according to specifications:

a)
b)

<)

4, List the products, amendments and quantiies of each mixed with the soil conditioner;

a) sail conditioner product name ftype, and/or supplier:

qty.
b amendments/fertilizer product nameftype:;
qry.
qty.
qry.
qty.
qy.
qry.
c) other: qty.
5. Yvere the amendments inspected prior to mixing with the scil conditoner? |:| Yes |:| Mo
&, List the quantity of scil conditioner with amendments for each type and size of plant pit:
1 gallon treefshrub . yds, 5 gallon tree/fshrub cu, yds,
15 gallon treefshrub cu. yds, 24" box tree/shrub cu, yds.
3" box treefshrub . yds, Palm tree (if applicable) o, yds,
___"box treg/shrub cu. yds, Cactus/other (if applicable) o, wyds,

Contractor's Representative ADOT Inspectar
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807 LANDSCAPING ESTABLISHMENT

807-1 Description

Landscaping establishment is all work necessary to care for the plants, including operation of the irrigation system.
This work also includes weed control, erosion repair and the removal of trash and debris from the project limits.

The specifications state "all other contract work" must be completed before the establishment period will begin.
Typically this will begin after substantial completion has been granted for Phase | Construction. There may be
occasions when establishment may begin before all other work is completed. If such items of work as placing
delineators, minor paving or other work that would not likely encroach on landscaped areas are being done, the
establishment period could begin. The Construction Landscape Architect should be consulted if considering starting
the landscaping establishment period prior to substantial completion or having all other contract work completed.

The completion of planting in any given area may precede the start of landscaping establishment by considerable
time. It is not recommended to start multiple Landscaping Establishment periods based on individual areas of
landscaping being completed early before the project as a whole is complete. Landscaping Establishment should
only be started once the entire landscaping portion of the project is complete and substantial completion has been
granted. Prior to landscaping establishment being started, the area should be inspected to make sure that all
plants are in place and healthy and the irrigation system is connected and working properly.

807-3 Construction Requirements

After planting stock has been properly selected and delivered to the planting site in a vigorous and thriving
condition, planted in accordance with good horticultural practices, survival and normal growth depend, to a large
degree, upon appropriate care during the establishment period.

Ideally, the landscaping establishment period should encompass the time required for the planting stock to
become acclimated to the growing conditions at the planting site. The Project Specifications should clearly indicate
the length of the landscaping establishment period, which may vary from one area of the state to another,
depending on the local conditions, climate, and the type of plant materials utilized.

A well-rounded program of horticultural practices used during the landscaping establishment period may include
watering, adjusting emitter locations, fertilizing, pruning, insect, disease, weed control, and replacement of
unsatisfactory plants in accordance with the Specifications.

Per the Standard Specification, the Contactor and ADOT shall conduct monthly inspections of the project every 30
days during the Landscaping Establishment. These inspections should be coordinated with the ADOT Construction
Landscape Architect whenever possible. The Construction Landscape Architect or representative of that office will
conduct the inspections on behalf of the Construction Field Office administering the project when possible and
provide a written inspection report back to the Engineer of the inspection findings. When the Construction
Landscape Architect is unable to perform the inspections, the Engineer shall conduct the inspections in accordance
with the specifications.

The following inspection guidelines include critical items that should be observed and documented every 30 days
during the landscaping establishment:

e Plants must be kept in the proper position as appropriate for the species. Plants may require repositioning
as a result of settlement, wind action, vandalism, etc. Care should be exercised in straightening to
minimize disturbance to the root mass and should include replacing topsoil as required.

e Stakes should be firmly embedded; redriving may be necessary. Stakes should not be allowed to rub the
tree.

e Guy wires must be adjusted to allow some movement. Adjustments may be necessary to keep the tree
straight (not too tight) to prevent a large amount of swaying and prevent damage by rubbing.
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® Protective wrapping on trunks or stems should be secure.

e Vehicular, fire, or damage due to vandalism should be noted and corrective action taken.

e Note damage caused by animals, e.g. deer, rodents, javelina, and seek advice from the Environmental
Planning Group (EPG) on control measures. Damaged material should be replaced as necessary.

® Report infestations of insects and disease to the contractor or other appropriate professional for
recommendations on corrective action.

e Inspect for broken branches or sucker growth and have them removed by pruning.

e Where discoloration or foliage occurs, especially in evergreen material, advice on corrective measures
should be sought.

e Dead and severely damaged plants should be removed immediately and replaced within 21 calendar days.

e Inspect for settlement of soil or soil mix and replace to required grade, repositioning the plant if
necessary.

® Inspect berms and water basins constructed for the purpose of retaining water to ensure that they are
functioning properly; repair and rebuild as necessary.

® Inspect the project for any erosion and make note of it in the inspection for repair.

e See that project areas are weeded, mowed, or sprayed as specified. Use the Herbicide Application Log to
record application details and reference in the inspector’s Daily Diary. All areas of the project shall be kept
weed free. This encompasses the entire project, R.O.W to R.O.W, project beginning limits to project end
limitsThe cost for weed control during landscaping establishment is inclusive in the cost of the
landscaping establishment payment. No additional payment will be made for weed control during
landscaping establishment.

e If planting projects require the use of fertilizers, the specifications should be followed.

e Qualified personnel, utilizing the best horticultural practices and tools, should perform pruning at the
appropriate time.

e A pre-final inspection should occur approximately 21 days prior to the end of the landscaping
establishment period. The contractor should correct any deficiencies within 10 days.

A final inspection at the end of the landscaping establishment period will be made to determine if all plants are
growing in a healthy manner. There should be no problems at this time if the plants were well maintained during
the course of the establishment period. The Resident Engineer or a representative, the Construction Landscape
Architect, a maintenance representative, the inspector and contractor should attend this final walk through. If the
project is a local public agency project or if any portion of the landscaped project is within a local municipality
which will then be maintained by that municipality, a local representative should also be invited to the final
inspection.

807-3.03 Irrigation System Establishment

The irrigation system testing that is done during the landscaping establishment inspection, involves walking the
project and checking the remote control valves (RCV) and pressure regulating valves (PR) with a pressure gauge.
The pressure gauge at the backflow prevention unit should be read and recorded with the other readings. Changes
in pressure should be investigated. The backflow unit shall be tested yearly by a qualified representative. Inspect
filters and flush end caps, if necessary. For irrigation systems capable of reading flow rates, these flows should be
documented month to month to identify any unseen leaks or faulty valves. The establishment period for the
irrigation system coincides with the landscaping establishment.

The monthly inspections of the landscape and the irrigation system t are typically done simultaneously. During the
regular monthly inspections, be aware of eroded areas or unusual wet spots. Check the wetting pattern around
each plant. Expect numerous cuts, cracks and dislodged emitter hoses during the landscape maintenance period..

Sprinkler irrigation systems most often fail when mowers hit the raised head. The damage is usually so severe that
replacement is required. Check all heads for water delivery, spray arc, and droplet size. Deviations from their
normal performance will require servicing of the sprinkler head. Has the head been driven over? Is it sunk into the
ground? Check the flow path through the nozzle. Is it obstructed? Check the pressure. Is it operating at the correct
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pounds per square inch? Look for bent or broken parts. Repair or replace as necessary. Is the watering pattern
hitting road surfaces or walks? Make the proper adjustments.

The contractor may also be required to conduct a training and orientation session for State and/or local LPA
personnel covering the operation, adjustment, and maintenance of the irrigation system. The Resident Engineer
shall arrange to have the maintenance, or local government personnel who will be involved with the irrigation
system attend this orientation session. The record drawings shall be available so they can be reviewed and all
features explained. One copy of the record drawings shall be made available to the maintenance personnel when
completed, along with parts lists and service manuals for all equipment.

ROADSIDE DEVELOPMENT
LANDSCAPING ESTABLISHMENT 807 - 28




ADOT CONSTRUCTION MANUAL March 2025

GLOSSARY OF LANDSCAPE TERMINOLOGY

Acid/Alkaline Soil

pH is a measure of hydrogen ions in the soil. Various plants respond differently to pH variations. The pH scale
ranges from 0-14. pH of 7 means a neutral soil. pH below 7 is acidic soil. pH above 7 is alkaline soil or basic soil.
Generally, plants are selected for a particular area without a need to change pH of soil. When a pH change is
desired, a soil test is taken, analyzed and the pH is changed appropriately upon recommendations from a landscape
architect, soil scientist, landscape specialist or horticulturist.

Balled and Burlaped (B&B)

Plants are prepared for transplanting by digging them so that the soils immediately around the roots remain
undisturbed. The ball of earth and root is then bound in burlap or similar mesh fabrics. An acceptable B&B root ball
should contain 90 percent (visual estimate of volume) of the earth material held together with the root system
when removed from the burlap.

Bare Root (BR)

Most deciduous plants are dug when dormant. The roots are cleared, pruned and usually stored in moist material.
Deciduous bare root plant materials must be pruned or thinned to about 1/3 of its limb area to balance the loss of
root area due to digging and root pruning. The shock of transplanting can be compensated by thinning, not just tip
removal, using care not to change configuration of the plant. Roots must remain moist and not be allowed to dry
out.

Botanical Name

The botanical name is the plant name, written in Latin, that is used universally. The common name is the name
used in a local area, and is not necessarily the same name used in other areas. The correct botanical name is
usually found in Standardized Plant Names, available from the District Landscape Specialist. The botanical name
usually consists of two names, genus and species, but may include additional names.

GENUS 1st word
SPECIES 2nd word
VARIETY 3rd word (if appropriate)
FORM 4th word (if appropriate)

Example - Juniperus chinensis “Pfitzeriana Glauca”

Branch
An offshoot from a trunk or main stem. It could be also called a bough or a portion of a main stem.

Caliper
The diameter of the trunk of a deciduous tree is measured 6 inches above ground level, up to 4 inches caliper size.
If greater caliper than 4 inches, it is measured at 12 inches above ground level.

Cambium Layer
The layer of actively dividing cells between the outer bark and the inner wood of woody plants.

Candle
The new growth at the terminal end of a twig on coniferous evergreens.

Cane
A primary stem which starts from the base of a shrub or at a point not higher than 1/4 the height of the plant. A
cane generally only refers to growth on particular plant material, such as roses, etc.
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Conifer
Conifers are plants that bear seeds in a cone, usually evergreen, with needles or scales in lieu of broad leaves.
Examples of conifers include pine, spruce, fir, and giant arborvitae.

Container Grown

Plants grown and delivered to the job site in cans or other containers. The containers are manufactured in nominal
sizes with a capacity of about 3/4 stated size, i.e. a gallon container has about a 3 quart capacity. Container grown
plant material can be planted anytime of the year and should not be allowed to dry out while in the container.
Usually, plants grown in containers are in a very free draining soil mixture made up of nutrient free components.
Container grown plants have a tendency to dry out and decline in vigor when not under the care of the
nurseryman. Container grown material should have a firm root ball that will hold 90% (visual estimate of volume)
of the ball material when removed from the container. Good container grown materials will hold virtually all of the
soil in the root zone when a good growing medium is used. Some root growth should be visible in the outer edges
of the ball. Excessive roots at the bottom of the ball indicate lack of proper root pruning at the time of canning.
Excessive roots at the side or bottom of the container could indicate a root bound condition.

Deciduous
Plants that shed all their leaves at the end of the growing season and remain leafless during the winter or dormant
period.

Evergreen
Plants that maintain green foliage throughout the year. Some leaves may be shed, however, the terminal foliage
will remain on the plant.

Fertilizer

Any natural or artificial material added to the soil or directly to the leaves to supply one or more of the plant
nutrients. Generally, a complete fertilizer refers to a fertilizer that contains Nitrogen, Phosphorous, and Potassium
(NPK). Indications on a container are usually numerical 10-8-6 or 20-10-5, etc. These numbers indicate the
percentage of actual nutrient elements available, e.g. 10% Nitrogen, 8% Phosphorous and 6% Potassium (10-8-6).
Other minor nutrients are sometimes added to NP&K such as Magnesium, Manganese, Boron, Iron, Zinc, Calcium,
Sulfur, etc. The nitrogen in a fertilizer can be readily available or slow release (controlled availability) depending
upon how water soluble it is. The slow release nitrogen (high percentage of water insoluble nitrogen) will allow the
nitrogen to be available to plants over a long period of time. The readily available 100% water soluble fertilizer can
leach away with heavy rains or damage the plant by the high concentrations of nutrients. Additional nitrogen and
other elements are often necessary for plant growth when mulches are used. The decaying activity of the mulch
ties up the plant nutrients and is thus unavailable for plant growth.

Form
A plant subdivision of botanical variety, usually the fourth word in the botanical name. It distinguishes some minor
characteristics such as dwarf, columnar, or white flower.

Friable
A granular soil, easily crumbled by cultivation.

Genus

A plant family is divided into groups of one or more related plants called genera; plural of genus. The first word in a
plant’s botanical name is the name of the genus to which the plant belongs, e.g. Pinus Contorta, Pinus ponderosa,
and pinus Densiflora.

Granite Muich
Larger sized hard grained granite. Able to hold larger gradation and less weathered than decomposed granite. For
use on roadway slopes for decorating plating material, where decomposed granite would erode off the slopes.
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Hardy (Hardiness)
Hardiness usually refers to a plant's tolerance to cold temperatures, however, it could be tolerance to heat,
drought, abundance of moisture, etc. as it relates to survival.

Heeling In
A method of temporary storage by covering plant roots with sawdust, mulch or a mixture of other materials
capable of good moisture retention, to keep the roots from drying out.

Herbicide
A herbicide is a pesticide chemically formulated to control or destroy weeds. Herbicides are broken down into
main groups:
e Post-Emergence Herbicide is a plant killing material that acts on the active growing surface of a plant after
the plant has emerged from the soil. It is usually most effective during the rapid growth of the plant.
e Pre-Emergence Herbicide is a plant killing herbicide that acts on the seeds, bulbs, tubers, stolens, etc., as
they sprout (before-emergence).

Humus

Decomposed or partly decomposed organic matter in the soil. Humus is generally found on the upper surfaces of
the soil. Humus frequently imparts a dark color to the soil. It is beneficial because of its nutrient and moisture
storage capacity.

Horticultural Variety (Cultivar)

A plant variety or cultivar originating as a result of controlled fertilization, selective breeding of progeny, or
hybridization. Such plants are given a variety name which is added to the rest of the plant name and usually set off
by single quotation marks or all capitals, e.g. Gleditsia Triacanthos Inermis 'MORAINE".

Inoculated Seed
Seeds of the legume family, i.e. clover, have been treated with nitrogen-fixing bacteria to enable them to make use
of nitrogen from the soil atmosphere.

Leader
The main stem or trunk that forms the apex of a tree. If the leader is missing, another leader will try to establish
itself. Often several leaders take off and a multi-set tree results from the point.

Liners
Liners are small plants such as seedlings, plants from cuttings; unfinished nursery stock or whips usually under 3
feet in height. These plants are usually lined out in nursery rows or planted using reforestation methods.

Mulch

Mulch is any loose material placed over soil, usually to retain moisture, reduce or prevent weed growth, insulate
soil or improve the general appearance of the plant bed. Additional fertilizer is usually necessary in order to offset
the loss of plant nutrients used by the microorganisms that break down the mulch.

Perlite
Lightweight, granular material made out of an expanded volcanic material and used in a growing medium or soil
amendment. This material allows for a more aerated growing medium, with good drainage.

Pesticide
A pesticide is any substance or mixture or substances intended to control insects, rodents, fungi, weeds or other
forms of plants or animal life that are considered to be pests.

Pinching Back (Heading Back)
Pinching back or heading back is a process of pruning a branch back to a bud or side branch. This process
encourages the plant to branch out, resulting in a bushier plant.
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Plant Classification

Plants are universally known by their Latinized botanical name. Generally only two names are used, (Genus and
Species). However, varieties or cultivars may break down the species into small subgroups. Pinus mugho is an
example of a varietal breakdown of Pinus (genera), mugho (species), mugho (variety).

Puddling
Puddling is a process used to settle the soil with water to eliminate air pockets during the planting process.

Root Ball

Ball of earth encompassing the roots of a plant. Generally, the root ball will have a good portion made up of root
networks. A manufactured root ball is one where the root system is not adequate to hold the soil in place.
Manufactured root balls should not be accepted, since the root system is not developed sufficiently.

Root Bound (Pot Bound)

The condition of a potted or container plant whose roots have become densely matted and most often encircle the
outer edges of the container. Generally, this condition is a result of holding the plant in the container for too long a
period. Root bound plants should be rejected.

Root Collar (Plant Crown)
Root Collar is the line of junction between the root of the plant and its stem, also known as the plant crown.

Root Pruning
Cutting back and trimming the outer edges of the roots with a sharp tool to encourage a better, more fibrous root
system. This is done periodically at the nursery. It should not be done at the project site before planting.

Species

A genus may include one or a great number of species. Each species is a particular kind of plant, e.g. Pinus
Ponderosa, Pinus Contorta, Pinus Mugho. The second word in a plant's botanical name designates the species,
distinguishing it from other plants in the same genus, i.e. plants with the same first name. Species in the same
genera share many common features, but differ in one or more characteristics.

Soil Mixture
A mixture of growing medium such as sand, sawdust, perlite, vermiculite, peat, and bark dust which is used to grow
plant materials. The soil mixture usually contains two or more items and may be combined with the native topsoil.

Stem
The main upward growing axis of a plant. The main stalk or trunk of a tree, shrub or other plant. The main body of
the above ground part of a plant.

Sucker
Any unwanted shoots. A side shoot from the roots of a plant. A side growth arising from an axillary bud.

Systemic

A substance (hormone, insecticide, herbicide, etc.) that, when absorbed and translocated, makes the plant
poisonous to certain pests and diseases. In the case of an herbicide, it can move into the root system and kill the
root system.

Thinning

Thinning is the removal of some of the plants in a row or area, or trees in a stand, to open up or avoid crowding of
plant or material. Thinning also involves the removal of branches, buds, flowers or fruits for superior results with a
single plant.

Tolerant
A plant that is capable of withstanding unfavorable growing conditions, e.g. cold, heat, moisture, drought, etc.
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Tube Container

A tube container is a deep narrow container either single or in blocks used to produce deep root systems or
unfinished nursery stock. A deep root system has advantages for establishment of plants where soil moisture is
limited.

Vermiculite
A lightweight expanded mica product often used as a rooting medium for plants or as a soil amendment.

Watering In (puddling)
The procedure of watering the backfill and planting hole during the planting procedure. The purpose is to eliminate
air pockets and voids around the roots, not to irrigate.

Whip
A young tree that has not started to branch.
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808 WATER DISTRIBUTION

808-1 Description

An efficient irrigation system depends upon proper design, successful installation and maintenance accompanied
by careful and thorough inspections.

Irrigation has been defined as “the controlled application of water to soil for the purpose of supplying the moisture
essential for plant growth”. An irrigation system applies the right amount of water to a specific area or plant so that
it can be utilized by the plant material with little or no water loss.

Irrigation systems are designed to produce optimum soil moisture levels and encourage maximum plant growth.
The use of irrigation in ADOT is to sustain landscape life over a period of time. The application rates of irrigation
systems are designed to provide the maximum moisture requirements for plants. Properly designed and installed
irrigation systems distribute water uniformly over the intended planting area at a predetermined precipitation rate.

A variety of factors influence the efficiency of a system's operation and must be taken into consideration during the
design stage. Carefully inspect the installation of all irrigation systems to ensure that the system not only follows
the design intent, but also fully conforms to the Special Provisions, Project Plans, Standard Specifications, and the
manufacturer's requirements and recommendations.

The Department installs two types of systems, emitter and bubbler. The water conservation regulations and State
laws have eliminated turf sprinkler systems in desert areas. Low pressure and less water consumptive emitter and
bubbler systems are being established as the standard.

Additional methods of watering include temporary and flood irrigation systems. Truck watering systems are
temporary systems used to irrigate plant materials on roadways without accessible water lines. Flood irrigation is
used where water is available and supplied by the city. There is usually an agreement in place to authorize this
method.

Emitter systems apply water at low pressure and flow rates to avoid ponding, puddling or runoff and are designed
in a variety of configurations. The rigid pipe system, installed by ADOT is comprised of Polyvinyl Chloride (PVC) pipe
laterals with flexible polyethylene supply and flexible distribution lines. It is important to examine the irrigation
plans carefully, since they vary from project to project.

With bubblers, the laterals are PVC while risers are flexible PVC or swing joints. Bubbler heads could have a
manually adjustable flow rate or are the non-adjustable pressure compensating type. Integration of bubblers and
emitters on a common valve circuit is not recommended because emitters irrigate in gallons per hour (GPH) while
bubblers/sprinklers irrigate in gallons per minute (GPM). Run times for bubblers and sprinklers vary, so even
though they are both measured in GPM, it is not advisable that they water on the same system.

Additional components found in irrigation systems may include water meters, backflow prevention devices, manual
and automatic valves, controllers, pressure regulators, check valves, flush caps, sleeves, drain valves, air/vacuum
release valves, isolation valves, piping, ball valves, etc.

808-2 Materials

808-2.01 Components
A. Backflow Prevention

Backflow is the unwanted reverse flow of liquids or solids in piping systems. Backflow is the result of either back
pressure or back-siphonage. Irrigation systems are a potential source of pollution to a potable system. Backflow
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prevention is the process of separating the potable water from the irrigation system. By installing a backflow
preventer, the possibility of contamination to the potable water system is greatly reduced.

Some jurisdictions require backflow preventers with reclaimed water. Locations in freeze zones may require
insulation and seasonal draining. Requirements will vary from area to area.

Backflow prevention for an ADOT system is supplied using a Reduced Pressure Assembly (RPA). This assembly
consists of two independently operating check valves. There is an automatic operating pressure differential relief
valve located between the two valves.

Reduced Pressure Assembly

An RPA is designed to protect against backflow, back-siphonage and backpressure. It is utilized where there is a high
risk for hazard and is a standard for commercial irrigation installations. The unit must be installed 12 inches above
ground and is not required to be higher than outlet devices downstream of the unit. The single unit is installed
upstream of all valves and is designed to release water through the relief valve.

Upon installation of the backflow prevention unit and prior to the contractor using any water from the cities’
supply, the device shall be tested by an authorized and city approved tester.

The backflow component shall be tested before acceptance of phase | and phase I, and following any repairs or
service to the device.

Backflow prevention units should be tested whenever they are taken out of service and returned at a later date,
e.g. removing the unit during winter months to prevent freezing. If a backflow prevention device requires repair or
replacement, re-testing is always required prior to putting the unit back into service.

Certified Testers will use the RPA manufacturer installed test cocks to examine the device for proper operation.
Pressure Vacuum Breaker

A pressure vacuum breaker (PVB) is designed to protect against backflow and back-siphonage. It is installed on the
mainline leading to the control valves. The PVB contains a single body that houses a single loaded check valve and a
loaded air-opening valve. The air valve opens for ventilation whenever the pressure within the body approaches
atmospheric. The valves are designed to be under continuous pressure and must be installed 12 inches above any
distribution of water downstream of the device.

A single PVB must be installed on the mainline leading to the control valve.
Atmospheric Vacuum Breaker

The atmospheric vacuum breaker (AVB) is designed to prevent back-siphon age only. It is installed directly after a
remote control or gate valve and is not meant to be under continuous pressure. This type of back-siphonage
prevention is rarely found on ADOT projects. However, it may be encountered on retrofit projects.

This device has no shut off, gate valve or remote control valve downstream of the instrument. It must be installed
above ground and must be 6 inches higher than the tallest sprinkler head controlled by any of the valves.

In a sloped yard, it is installed at the top of the slope, with a pipe running to it from a water source and then down
to the emitters or sprinklers.

B. Controllers

Controllers are manufactured and designed to automate an irrigation system. The system is activated by setting the
current day, time and year. The controller needs to establish an irrigation schedule, program the time of day, the
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number of watering times per week, and the length of time each valve operates. This timetable constitutes a
program.

Programs run independent of one another. For example, one program may require daily watering, while another
program irrigates every third day, and yet another waters once every ten to fourteen days. The use of automatic
control to maintain an efficient watering program is a requirement for systems where water conservation is
desirable or necessary.

Controllers come in a variety of configurations from electro-mechanical to complete computer units. The controller
commonly used in the Phoenix and Tucson metro area by ADOT is the Motorola Irrinet (MIR-5000i) or Scorpio
(MIR-5000s). The controllers are connected through radio transmission to a central satellite system that monitors
the irrigation system, see System Overview of MIR 5000i on Exhibit 808-2.01-1.

While both the Irrinet and Scorpio units can be utilized as stand alone controllers, only the Irrinet is capable of
communicating with the central satellite system. Scorpio controllers communicate with Irrinet, which in turn passes
the information to the central system. It is necessary for the Irrinet and Scorpio to be within the line of sight or one
another to enable them to communicate.

Other controllers are solar, battery or electrically powered. Solar and battery operated controllers have different
latching solenoids and are attached to a variety of manufacturer remote control valves. Inspectors will have to
consult the manufacturer’s specifications for each type of controller.
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Exhibit 808-2.01-1. System Overview of MIR5000i Motorola Irrinet
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C. Filters

Filters sift water entering the irrigation system by removing small foreign particles that could clog the irrigation
system. The openings in emitters are small and can plug easily. Once clogged, the emitters will not deliver water to
the intended plant material, potentially causing the plant material to die.Filters strain water according to the mesh
size of the screen.

ADOT installations require the filter/strainer to be installed after the backflow device. However, some
municipalities have the filter installed before the backflow preventer, while others install the filter downstream of
each control valve.

Filter screens are rated by ‘mesh’. The term ‘mesh’ applies to woven wire cloth and is used primarily for very fine
straining. An example: 100 mesh means 100 vertical and 100 horizontal strands of wire to the square inch, resulting
in 10,000 openings of .0055 square inches.

Mesh typically comes in the following sizes:

Mesh Openings per Sq. in.
20 0.033
30 0.023
40 0.0165
50 0.0117
60 0.0098
80 0.0078
100 0.0055
140 .0041
200 .0029

The inspector must read the Special Provisions to determine which type of mesh has been specified. The inspector
must visually check the filter to verify that the mesh is as specified. Filtration product labeling will vary between
manufacturers. Inspectors are required to review the manufacturer product literature contained in the contractor
submittals to ensure that the correct filter is installed.

D. Emitters

Emitters are instruments that regulate the amount of water the plant material receives. They are located
downstream of the control valve and pressure regulator, and are connected to the lateral irrigation pipe.

Emitters are configured as single, multi-outlet, or in-line units. A multi-outlet emitter has six to twelve outlets on a
single device. In-line emitters are manufactured inside of polyethylene tubing. Their watering and spacing
requirements will vary based on the designer specifications.

Emitters are also available with pressure compensation. A pressure compensating emitter has the same output
regardless of the inlet pressure. For example, a 1 GPH pressure compensating emitter will discharge 1 GPH,
whether the inlet pressure is 30 psi or 50 psi.

The amount of water released through each outlet is measured in GPH. Normal settings for emitters are 0.5 GPH,
1.0 GPH and 2.0 GPH. Manufacturer's color code emitters according to the out-put. Inspectors will have to check
the project plans emitter schedule and read the product literature to ensure that the correct gallonage is being
installed.
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F. Flow Sensors and Monitors

Flow sensors track and monitor the amount of water used by an irrigation system. Sensors can detect and shut
down the system in the event a valve does not turn off as programmed or if an irrigation line breaks. Flow sensors
are located downstream of the backflow preventer and upstream of the control valves.

The flow sensor is an inline component with an impeller that comes in contact with the water. As the impeller
rotates, it sends a signal out to a monitor that is calibrated to the pipe size and number of gallons or cubic feet per
pulse.

Installation according to manufacturer’s recommendations is always advised. The general rule is that there be a
minimum of 10 pipe size diameters of straight pipe upstream from the first flow sensor and 5 pipe size diameters of
straight pipe downstream. This helps prevent turbulence in the water, which could cause the device to
malfunction.

A monitor is used to condition the signal from the sensor to a pulse which the controller reads as 1 or 10 gallons of
water. The controller compares this flow quantity to the pre-set norms. An alarm is sent if the actual flow is outside
of the norm by a given percentage. The central computer is then updated by radio.

G. Pressure Regulators

The pressure regulator is designed to convert the inlet water pressure to a lower outlet pressure. Depending upon
the system, the pressure regulator can be located downstream of the backflow preventer or at each control valve.

Adjustable Pressure Regulator

Pressure regulators are available as adjustable or pre-set. An adjustable pressure regulator is constructed of brass
or PVC. The unit comes from the factory at a pre-set psi and can be adjusted higher or lower. The valves inlet
pressure rating will vary by manufacturer from 150 to 400 psi with an outlet pressure from 25 to 75 psi.

Pre-Set Pressure Regulator

The pre-set pressure regulator is constructed of plastic. Pre-set pressure regulators come in a wide range of
operating pressures. Depending on the manufacturer, the system can have a range of 80 to 120 PSl inlet pressure
and an outlet pressure that is set from 15 to 50 PSIl. The flow of the regulator could be as low as .320 GPH, or
increase to 22 GPM (1320 GPH).

H. Valves
Valves are available in a variety of styles. The common factor is the ability to allow water to flow.

e Master Valves control the entire irrigation system and are located downstream of the backflow preventer.
It is an automated valve that responds to commands issued by the controller. The master valve will allow
the system to flow or shut down the entire system.

e Remote Control Valves (RCV) are similar to master valves because they react to commands issued by the
controller. The difference is that they control only one portion of the system. An irrigation system can be
composed of any number of remote control valves. The controller opens one RCV after another, for a
programmed duration, until an entire area has been irrigated. Motorola controllers are capable of
opening multiple valves on one program.

o The controller sends a 24-volt signal to the magnetic solenoid located on the RCV. When the
signal is sent, the magnet energizes and lifts the plunger up off of its seat, allowing water to bleed
off of the top of the diaphragm. This action allows the RCV to open. The RCV remains open as
long as the signal is received from the controller. When the signal stops the plunger in the
solenoid drops, effectively stopping the water flow and forces the RCV to close.
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o The remote control valves are equipped with a flow control valve and two manual bleed valves.
The flow control valve limits the amount of travel the diaphragm has inside of the valve. This will
in turn limit the flow.

o The manual bleed opens the valve without using the controller. One manual bleed allows water
to bleed from the top of the diaphragm to the atmosphere. The internal valve bleeds down
through the valve into the pipe. This prevents the valve box from being filled with water.

o The manual valve directed to the atmosphere should be used to operate the RCV. Upon its initial
opening, debris will be flushed from the system helping to avoid a clogged solenoid.

o This step should be followed the first time the RCV is operated. After the initial opening, the
internal valve may be used.

® Pressure Release Valves are used on mainline pipes to release water when the pressure in the mainline
exceeds a set value. They are used to prevent a buildup of excessive surge pressure when a line is filling up
or when a valve closes too quickly.

e Isolation Valves are either gate or ball valves. Both valves are used to stop the flow of water to specific
parts of the irrigation system. The ball valve requires a quarter of a turn to completely shut down while a
gate valve needs to be turned several times before shutdown is accomplished.

o To prevent water hammer in the system, exercise caution when operating ball valves by opening
and closing them slowly.

o Isolation valves are used on separate parts of the system. If a leak occurs in one section of the
system, it can be shut down while the rest of the system remains operational.

o Isolation valves are designed to be either fully open or fully closed. They are installed upstream of
the remote control valve. If the remote control valve requires repair or replacement, a single RCV
may be shut down rather than the whole system.

o The manufacturer installs ball valves on the inlet and outlet of the RPA. The valves are used to
shut the device down as well as for testing the device to ensure that it is operating properly.

® Check valves are in-line valves that prevent the reverse flow in a piping system. The following
configurations are available:

o Spring loaded

o Adjustable spring loaded

o  Swing or flapper

o Check valves are installed to prevent low head drainage in a turf irrigation system. Check valves
are often built into the base of a turf rotor and will check up to 15 feet of elevation change. In
case of an elevation change, this prevents water from draining from the head.

o Blow-off valves are ball or gate valves placed at the end of a mainline. The valves are opened up on
occasion to allow a flushing of an irrigation system. The system is flushed to prevent contaminants from
plugging up the system.

e Quick coupler valves provide supplemental water at various locations around a site. They are installed
directly on the mainline and are under constant pressure. The valves are operated using keys that screw
inside of the coupler. When attached, the coupler forces the valve open and allows water to flow. The
keys have a sprinkler head or a hose adapter attached to distribute water where needed.

e Schrader valves are used to measure the psi pressure in a system. It is the same equipment used to
measure air pressure in vehicles tires.

l. Bubblers

Bubblers, like emitters, regulate the amount of water plant materials receive and are measured in gallons per
minute. Bubblers are available in two configurations, adjustable or pressure compensating. Adjustable bubblers
have variable operating ranges from being closed to 5 gallons per minute. Pressure compensating bubblers have an
operating range of .25 to 2 gallons per minute. The outlet pressure remains the same regardless of the inlet
pressure.
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J. Pipe Types

PVC is offered in a variety of sizes. Selection depends upon the amount of pressure the system will be operating
under. The following types are commonly used at ADOT:

Schedule 80
Nominal Pipe Outside Inside Min. Wall Max Working
Size ininches | Diameter | Diameter | Thickness | Pressure (PSI)
% .840 .546 .147 850
% 1.05 742 .154 690
1 1.315 .957 .179 630
1% 1.6660 1.278 191 520
1% 1.9 1.5 2 470
2 2.375 1.939 .218 400
2% 2.875 2.323 .276 420
3 3.5 2.9 3 370
4 4.5 3.826 .337 320
6 6.625 5.761 432 280
Schedule 40
Nominal Pipe Outside Inside Min. Wall Max Working
Size in inches Diameter | Diameter | Thickness | Pressure (PSI)
% .840 .622 .109 600
% 1.05 .824 113 480
1 1.315 1.049 .133 450
1% 1.6660 1.38 .140 370
1% 1.9 1.61 .145 330
2 2.375 2.0679 .154 280
2% 2.875 2.469 .203 300
3 3.5 3.068 216 260
4 4.5 4.026 .237 220
6 6.625 6.065 .280 180
Class 200
Nominal Pipe Outside Inside Min. Wall Max Working
Size ininches | Diameter | Diameter | Thickness | Pressure (PSI)
% 1.05 .930 .060 200
1 1.315 1.189 .063 200
1% 1.6660 1.502 .079 200
1% 1.9 1.72 .090 200
2 2.375 2.149 113 200
2% 2.875 2.601 137 200
3 3.5 3.166 .167 200
4 4.5 4.072 214 200
6 6.625 5.993 .316 200

% inch PVC pipe is not manufactured in Class 200. However, it is available in Class 315.

PVC can be either bell end or ring-tite. Bell end pipe is welded together with solvent. Ring-tite uses a rubber gasket
to seal against leakage. Ring-tite pipe has a groove built into the bell end of the pipe. The installed gasket forms a
tight seal against the male end of the pipe.
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The range of pressure rating for plastic pipe materials is referred to as the Standard Dimension Ratio (SDR). SDR is
the ratio of pipe diameter to the minimum wall thickness. It is used to classify the pressure class of plastic pipe.
SDR rated pipe of the same pipe materials and at standard temperature will have the same pressure rating for all
pipe diameters. For example, Class 200 PVC pipe has an SDR rating of 21.

K. Lateral End Cap

This end cap is used to manually flush the emitter laterals. The end cap is constructed using Schedule 40 fittings,
one socket slip by % inch male hose thread (MHT) and a female hose thread (FHT) cap. The riser from the lateral to
the end cap is Schedule 80/Schedule 40 flexible PVC. Lateral lines are installed with a flush cap at the end of each
line. This allows for build-up removal.

808-3 Construction Requirements

Thorough inspections carefully conducted during construction help ensure the proper installation of irrigation
systems. To be adequately prepared to inspect the installation it would be beneficial for the inspector to be
knowledgeable in at least one facet of irrigation design, installation, and/or maintenance.

Exhibit 808-3.1 illustrates typical landscape symbols utilized on irrigation plans.

If this is not possible, the inspectors should familiarize themselves with the sections of the Standard Specifications,
contract documents and bid schedule that pertain to inspection of irrigation systems before attempting the
necessary inspections. In addition, it is advisable for the inspector to obtain additional advice and/or assistance
from department representatives having expertise in these specialty areas. If in the Central District, construction
field offices can reach out to Landscape Construction Field Office for assistance with inspection. Rural Districts can
reach out to the Construction Group for assistance. Both the Central District Landscape Construction Field Office
and the Construction group have Professional Landscape Architects (PLA) on staff which can assist in this field.

An initial inspection shall be conducted on all irrigation system components, as they are delivered to the project
site, to determine acceptance or rejection. The inspector must check the components against the approved
submittal list. If at any time, until final acceptance, components are damaged, defective, or not formally approved
for use on the project, shall be rejected and removed from the project site. Irrigation submittals indicating
acceptance or rejection of components shall be properly documented and maintained by the inspector at all times.

Irrigation systems have similar components. However, layouts will vary based on the individual project site. All
systems, temporary or permanent, begin at the water source. Most systems will go from the water source to a
water meter, from the water meter to the backflow prevention device, from the backflow prevention device to a
control valve, and from the control valve to emitters.

The irrigation controller is often located adjacent to the backflow prevention device. The final destination will
depend on the location of the electrical power source. There may be other components included in an irrigation
system. The items can include flow sensors, fertilizer injectors, pressure regulators, filters, coupling, check and
isolation valves.

Irrigation components and their locations are represented by landscape symbols in the irrigation plans.
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IRRIGATION LEGEND

SYM MANUFACTURER MODEL

£ MOTOROLA
[M] BYOTHERS
»4  NIBCO

&5 FEBCO

&  RAINBIRD

®  HENCRICKSON
N/S  BOWSMITH
N/S  BOWSMITH
F— SPEARS

MAINLINE
TREE SUBMAIN

IRRnet

T-555-Y

825YA

PEB SERIES
DG 5025
MLO6

SL206
M-66-P/AP-100

SCHEDULE 40
1" CLASS 200

-—= SHRUB SUBMAIN 1" CLASS 200

—— TREE LATERAL

3/4" CLASS 200

— — SHRUB LATERAL 3/4" CLASS 200

ROADSIDE DEVELOPMENT

SCH. 40 PVC

Irrigation Symbols

DESCRIP.
IRRIGATION CONTROLLER
METER

BALL VALVE

BACKFLOW PREVENTION ASSEMBLY
REMOTE CONTROL VALVE

PRESSURE REGULATOR RISER
.6 GPH MULTI-OUTLET EMITTER
.6 GPH SINGLE OUTLET EMITTER
END CAP

PVC SLEEVE

PVC SLEEVE

Exhibit 808-3-1 Symbols Legend
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The inspector must verify that the proper municipality has been advised that a tap will be made into their
infrastructure. The inspector shall keep a diary of contact information for each tap. A city representative must be
present for each tap. If a municipality conducts its own tap, that information should be documented in the
inspector’s diary.

The inspector must verify that the contractor has contacted Blue Stake prior to any excavation. Blue Stake was
established as a one call notification and prevention service to avoid damage to underground facilities. Blue Stake
marks all utilities and underground facilities for the contractor.

When the project has been Blue Staked, the contractor is responsible for laying the system out on grade. The layout
must show the locations and routing of the irrigation backflow prevention assemblies, mainline, isolation valves,
sub-main, emitter laterals, remote control valves, pressure regulators, end caps, etc. The ADOT inspector shall
approve the system prior to installation.

The layout should take into consideration all conflicts with staked utilities and avoid conflicts whenever possible.
Layout is performed at no additional cost. Planting pits, beds and turf areas shall be laid out, approved and
prepared prior to staking the irrigation system. If adjustments to the system are required, the contractor must
provide a system that will leave no dry areas or un-watered plants.

The irrigation system routing will be determined after the plant locations have been approved. This will eliminate
any conflicts between irrigation piping and planting pits. The minimum distance allowed between the edge of the
plant pit and piping is 12 inches or as specified in the Standard Specification, Special Provisions or the project plans.
The supply tubing lengths indicated on the project plans will determine the maximum distance.

In emitter systems, laterals should run between or adjacent to rows of plants. Emitter supply tubing connects the
lateral line to an emitter that is placed near the plant pit or in an area of multiple plants. To assure proper water
supply, unless otherwise noted, the maximum length of the supply tubing for a single port emitter is 25 feet. The
maximum length of the supply tubing for a multi-port emitter is 20 feet.

Distribution tubing is usually placed in shallow trenches with the delivery end above grade at the planting pit.
Tubing left exposed to direct sunlight can prematurely break or crack. Additional distribution tubing will make the
final delivery of the water to the plant. Unless otherwise noted, the maximum length of any distribution tubing,
after the emitter, is 12 feet or as detailed on the plans. Longer tubing lengths may cause a loss in pressure.

The contractor shall furnish to the Resident Engineer, prior to installation, all installation instructions as published
by the plastic pipe and fitting manufacturers. Prior to the install, the inspector shall review and become familiar
with the installation instructions. Installation of PVC piping and fittings shall be in accordance with the
manufacturer’s published instructions and the project construction documents or as directed by the Resident
Engineer.

The emitter lateral end cap assembly shall be installed at the locations indicated on the project plans and in
accordance with the requirements as stated in the Special Provisions. A lateral pipe should always end at a flushing
end cap.

The contractor shall furnish and install T-posts, or other posts approved by the Resident Engineer, as ADOT end cap
markers. The markers are used only on end caps 30 feet behind the travel lane edge. The markers must be driven at
least 24 inches into the ground, with a height at 30 inches above the ground level.

The inspector shall tabulate all quantities of in-place irrigation system materials and components prior to
backfilling. In addition, all information supplied by the contractor to produce the as-built plans in regard to
component quantities, sizes and locations shall be verified by the inspector prior to backfilling.

The inspector should know which items are to be compensated for under the contract. The Special Provisions detail
what is to be paid for and what is considered incidental to the cost of an item under each item number. An
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example is the end caps. Their cost is included in the cost of the irrigation pipe. A statement in the Special Provision
may read “No measurement or payment will be made for the emitter lateral end cap assemblies. The cost for these
items is included in the cost paid under this item”.

808-3.01 Materials and Equipment

Prior to beginning work on a project, the contractor shall submit a list of materials and equipment for approval. A
partial listing of materials/components requiring review and approval is shown on Exhibit 808-3.01-1. The list is
submitted at the pre-construction conference and includes the manufacturer, model numbers and product
specifications. Copies of all documents must be submitted for distribution to departments within ADOT and to the
irrigation designer for review and approval. Only material that has been submitted and approved may be stored or
used on the project. Once construction begins, it is the inspectors responsibility to ensure that the contractor is
installing approved equipment and materials.

All components intended for use in an irrigation system must receive approval from the Designer or Resident
Engineer. ADOT Inspectors are responsible for verifying that the correct equipment is received and installed by the
contractors. At each delivery inspectors shall verify that items used on the project are outlined on the submittals.

Approval of items is based upon information supplied by the contractor within a predetermined period of time as
indicated in the Special Provisions. All components of the irrigation system shall be listed and identified by the
corresponding bid item. Information must be included to identify each item listed. The following items should be
highlighted to help the inspector identify that the correct materials have been delivered:

Sizes

Specifications
Manufacturer name
Instructions

Model number
Design data
Options

Copies of the catalog cut sheets of all listed items shall accompany the contractor’s submittals. The designer will
either approve or reject the items. A questionable item shall not be installed on the project without approval.
Re-submittal is necessary until approval is granted. One copy of the submittal will be retained as an office file copy
and one copy will be distributed to the designer. The remaining copies will be distributed by ADOT as needed.

It is the contractor’s responsibility to obtain and submit samples required for preliminary evaluation to the
Resident Engineer, if necessary. The items will be submitted to the appropriate testing facility.

This partial list of materials along with any additional components of the irrigation system and equipment must be
reviewed and approved prior to installation.
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Backflow Preventer Isolation Valve Key
Check Valve
Blow Off Valve

Quick Coupler

Backflow Preventer Enclosure
Enclosure Lock and Key

Flow Monitor

Master Valve Irrigation Controller
Remote Control Valve Controller Enclosure
Pressure Release Valve Irrigation Controller Enclosure
Filters (Mesh Size)

Fertilizer Injector

Isolation Valve
Pressure Regulator
Antenna & Tower

Bubbler Heads

Circuit Breaker & Enclosure

Emitters
Control Wire
Bedding Sand
Backfill material Conductor

Conduit & Fittings
Ground Rod & Clamp
Hose Bib

Pipe Insulation

Copper Pipe & Fittings
PVC Pipe & Fittings
Steel Pipe & Fittings
Solvent Cement
Primer/Cleaner Pressure Gauge
Pull Box

Schrader Valve

Fertilizer Injector
Insulation and Metal Jacketing
Pressure Gauge Assembly Swing Joint

Nipples Emitter Supply & Distribution Tubing

oo0oo000000o000o0o00o0000000o

PVC Couplings Wire Connectors

00000o0ooooooooboboboooooooo

Valve Boxes

Exhibit 808-3.01-1. Partial Materials List
The Material Checklist, provided by the Materials Group, identifies which items require testing.

The contractor is required to submit to the inspector all maintenance manuals, warranties, guaranties and
operation manuals from all equipment prior to acceptance of the project.

808-3.03 General Requirements

Trenches should be excavated to a required depth and be relatively smooth to provide support along the entire
length of pipe to be installed. The inspector should do a visual inspection of the trench to ensure that a smooth
surface is present. The trench shall have no deflections or sudden turns unless a fitting is planned to make a change
in direction. The bottom of the trench must be free from large or sharp rocks, roots or any foreign material that
would prevent proper bedding of pipe or other facilities.

Depths and separation of piping must be as shown on the plans. Trench width may vary with the number of pipes
in the trench and soil type. There should be a minimum of 2 inches provided between pipe and trench wall or
between pipes. Pipe that is not properly bedded or that has any hard material resting adjacent to the pipe can
cause the pipe to weaken. Water flowing through the pipe will create vibrations causing the pipe to rub against the
hard materials.

The bedding and cover shall be of sand, and to the dimensions specified on the project plans. Gradation shall be as
specified in the Standard Specifications, Subsection 808-3.04.
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The inspector should clear off the trench sides and lay a straight edge across the channel. The following
measurements should be taken:

Trench bottom

Top of bedding

Top of pipe

Top of cover material

The measurements are used to confirm that minimum standards are being met.

Backfill material is used to fill the trenches after the bedding and cover materials have been placed. The backfill
material should be excavated material that is free from all large or sharp rocks, and any foreign material 2 inches in
diameter or greater. All material should have a smooth rounded surface to prevent PVC punctures.

All trenches excavated for the irrigation systems shall be backfilled within five working days from the day of initial
excavation. Barricades shall be placed by excavated ditches located within 30 feet of the traveled way in a manner
acceptable to the Resident Engineer. Open ditches beyond 30 feet from the traveled way shall be delineated and
protected in a manner acceptable to the Resident Engineer.

The inspector shall be responsible for taking a four-foot section of pipe for every 5000 feet installed. The pipe is
used for testing and keeping track of pipe installed on the project. The pipe will have the stationing and the area
that it was taken from written directly on it.

Pipe should be stored in an area without direct sunlight and with adequate ventilation to prevent overheating.
Plastic pipe and fittings should be stored in a way that prevents damage by crushing or piercing. PVC pipe should be
free of cracks and not be discolored in any way. PVC pipe darkened by the sun must be rejected.

Any portion of the pipe that is bent, dented, grooved or damaged, in any way, should be cut out of the section and
discarded. The pipe should be square cut and free from all burrs before installation.

PVC piping for water or irrigation systems is joined by solvent welding or with ring-tite fittings. Assembly of pipe
fitting shall be in accordance with manufacturer’s instructions and project documents. Careful inspection and
enforcement of assembly procedures are essential.

Solvent welding is a technique used to glue or bond PVC pipe and fittings together. Shake or stir the cement before
using. Note: If the cement has a jelly-like consistency, it should be discarded. A % inch dauber should be used on
smaller diameter pipes. For larger pipes, increase the size of the dauber to accommodate the pipe.

The pipe fittings should be cleaned and primed using a solvent or primer. Remove all dirt, oil, moisture and gloss
from the surface of the pipe. Note: Primer is used to soften both pipe and fittings prior to the application of
cement.

Apply a coat of primer to begin softening the pipe and fittings. Primer should only be applied to the male and
female ends that will come in contact with one another. While the primer is still wet, use the appropriate sized
applicator to quickly and evenly coat the cement to the pipe and fitting. Note: Best results are achieved when the
cement is flowed on the pipe surface- not thinly brushed.

Working quickly, insert the pipe into the fittings until it stops. Give the pipe a % turn to help evenly distribute the
cement. The cement on both the pipe and fittings must be fluid at this time or a failure may occur later.

To help prevent the tapered fittings from pushing away from the pipe, apply pressure to the pipe and fitting for 15
seconds to 3 minutes. Larger pipes may require assistance to help push the pipe together. The cement should
appear to wet the surfaces of the pipe and fitting when assembled.
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Remove excess cement with a dry rag to help prevent the pipe from weakening. A wet bead of cement on the
outside of the fitting indicates that a sufficient amount of cement has been used and that the cement was fluid
when assembled.

When working with bell end pipe, make sure excess cement does not puddle in the end of the socket. The excess
cement can weaken the pipe causing leaks or breaks to form in the sidewalls of thin schedule and bell end pipes.

Follow the manufacturer’s recommendations for solvent welding procedures. The set joint must be treated
carefully during the initial curing time, and not distributed. For convenience, pipes are usually assembled above
ground and then lowered into the prepared trench.

If the pipe is assembled above ground, the inspector needs to be sure the solvent cement joints have had enough
time to set before the pipe is moved or tested. The following tables are the estimates for Average Initial Set Times.

The information can be located at IPS Weld-On website.

Average Initial Set Time

Temperature Pipe Size Pipe Size Pipe Size
Range %" to 1 %" 1%"to2” 2 %" to 8”
60° - 100° 2 minutes 5 minutes | 30 minutes

40° - 60° 5 minutes 10 minutes 2 hours

Note: Initial set schedule is the necessary time to allow before the joint can be carefully handled. In damp or humid
weather allow 50% more set time.

There are a variety of pipe solvent/cements available. The application will vary depending on the type of pipe being
used. The inspector should be familiar with the types of cement used for each type of pipe. The manufacturer’s cut
sheets will provide guidelines.

At the end of each day, the pipe ends should be capped to prevent unwanted debris or animals from entering. Prior
to backfilling, snake the pipes from side to side in the trench to prevent expansion failures. Walk the length of the
pipe and record the installed footage in the daily diary.

Wrap all threaded joints with Teflon tape or a manufacturer’s recommended sealant/lubricant compatible with the
part being installed. This will prevent water from leaking around the threads.

Electrical control wires between the automatic controller and the automatic control valves shall be bundled
together at 10-foot intervals in the trench. The wires shall be placed either adjacent to or beneath the irrigation
mainline to protect against possible damage from future excavation.

Sufficient wire slack shall be maintained to eliminate wire stressing or breakage. Variations in moisture content or
extreme seasonal temperature fluctuations cause the expansion or contraction of wire and/or earth. Wire shall be
provided with a 36 inch loop at all changes in directions and on both sides of sleeve crossings. Wire shall be
wrapped around a % inch PVC pipe 10 times at all splices.

Wire color code shall be white for common, red for trees, green for shrubs or ground cover and blue for other
components, as designated. The plans will have a wire schedule to show the minimum wire gauge to be installed
on the project. Wire sizes shall be a minimum of 14 gauge and as specified in the project plans.

The inspector shall do a visual inspection to verify that the wire being installed is in accordance with the project
plans and Special Provisions. The wire size and type will be continuously written on the jacketing of the wire.
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Electrical splices shall be permitted only in valve and junction boxes, or at the control equipment. No direct burial
splices shall be allowed. The types of electrical splices allowed in ADOT irrigation projects shall be as specified or
approved for use by the Resident Engineer. The inspector will need to investigate what has been submitted and
approved by the Resident Engineer and read the installation procedures for that style of connector.

The mainline should be installed up to the ball valve in front of the remote control valve. The flushing ball valves
should be opened. The contractor should close them, as water starts to flow from the ball valve, starting at the
closest source and moving towards the end of the line. Test the mainline and then install the remote control valves
and sub-main lines.

The sub-main should be installed up to, but not including, the pressure regulators. As water begins to flow from the
regulator riser, it should be capped, starting with the closest emitter to the source, moving towards the end of the
sub-main. Test with ball valves closed. After testing, remove the caps and install the pressure regulators and
laterals.

The lateral pipe should be installed up to, but not including, the emission device. The process begins by flushing the
lateral with the supply tubing open. As water begins to flow from the tubing, it folds over and becomes kinked or
closed. A retainer, installed on the end working closest to the source, forces all of the debris out the end of the line.
Test and install the emitters.

Install thrust blocks and partially backfill, leaving all joints and fittings exposed, prior to testing the pipe. Under no
circumstances will air be acceptable as a testing medium.

The inspector is responsible for collecting a copy of the Backflow Prevention Unit (BPU) report after the testing has
been completed. A copy is placed in the project files after being reviewed by a supervisor. A copy is also made
available for the appropriate municipal representative, if requested. It is recommended that the inspector keep a
copy on site for their records to identify project information, e.g. BPU type, model, address, locations, serial
numbers, sizes and owners/purveyor, for BPU water meters.

The contractor’s certified tester should always check a BPU assembly that appears to be leaking.

The contractor should not be allowed to use water from a source without first having an approved backflow
prevention device installed and tested. BPU units installed on ADOT and/or city irrigation systems must be installed
according to municipal regulations or Maricopa Association of Governments (MAG) standards.

The inspector should check for leaking sweat joints on the copper fittings, threaded pipe connections, minimum
clearance of 12 inches above grade, and placement in close proximity to the water meter requirements according
to the standards.

All irrigation system components and piping shall be tested for acceptance. All emitter lateral lines shall be tested
at the operating flow pressure. Document the testing on the form and reference in the inspector’s Daily Diary.

The inspector should check all isolation valves in the section being tested to ensure that they are all open. All
remote control valves should be assembled and installed prior to testing.

The pipe shall be pumped up to the pressure called for in the Special Provisions or Standard Specifications. The
gauge should be monitored for the first 15 to 30 minutes to see if the pressure holds. If the pressure begins to
drop, the inspector should walk the tested portion of pipe looking for visual signs of leaks. If the pressure holds, the
inspector should stay at the test site for the duration of the test to verify results.

If leaks are discovered, they must be repaired. The contractor is then required to retest that portion of pipe. The
test should be administered until it passes. Air trapped in the pipe can cause the pressure test to fail. It is important
to remove all of the air out of the lines before testing. Not being able to locate leaks does not excuse the inability
to pass the pressure test. The contractor is responsible for passing the test. It is unacceptable to pump the pressure
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higher than the required pressure in the contract documents so that the specified pressure is reached after the
duration.

All portions of the mainline shall be partially backfilled, leaving all fittings exposed and thoroughly flushed of all
foreign material prior to installation of any remote control valves or irrigation devices. All portions of the sub-main
shall be backfilled and thoroughly flushed of all foreign material prior to installation of any pressure regulators or
irrigation devices. Laterals should also be flushed before any emission devices are installed.

After the system has been installed and is operational, the blow out filters and flush end caps should be opened.
Allow the system to run for 2 to 3 minute intervals for flushing, during both construction and landscape
establishment.

The flushing of valves, piping and other components shall be performed in accordance with the Special Provisions.
The minimum velocity of 4 feet per second flushing, must be verified by a meter at the point of connection or, in
some cases, at the flow meter by the backflow assembly.

In the following tables, please note that the gallons per minute (GPM) at the meter will read differently for
different velocity and pipe sizes.

Flow in GPM for Schedule 40 PVC

velocity | | | | 1w | awe| 2 | 2w | | 4
Ft/s
1 09| 16| 26| 45| 62| 103 146] 227] 391
2 18| 32| 52| 91| 124| 205| 293 453 783
3 27| 47| 78| 136] 186 308 439 680] 1174
4 35 | 63| 104| 181 248 410] 585]| 90.6] 1565
5 44 | 79| 130] 226| 309 513| 732 113.3] 19556
Flow in GPM for SDR21 Class 200 PVC
Velocity | | s | v | 1w | 1w | 2 | 2w| | #
Ft/s
1 12| 20 33 54| 71| 121] 163 242 401
2 24 | 41| 67| 108] 141] 222 32.6] 485] 80.1
3 36 | 6.1 ] 100] 16.1] 212 333 489 72.7| 1202
4 47 | 81| 134 215 283 444 652 96.9] 160.3
5 59 | 101] 167 26.9]| 35.4| 555| 81.5]| 121.1] 200.4

% inch PVC pipe is not manufactured in Class 200. However, it is available in Class 315.

After flushing the system, all irrigation devices shall be assembled and installed. They will require settings at the
proper elevations according to the Project Plans. Final adjustments, after the finish grade is established, must be
inspected. A visual inspection of the clearance of both horizontal and vertical items installed in valve boxes should
be performed.

Bubbler and sprinkler devices are assembled using threaded PVC connections. The tubing used is either
polyethylene supply or vinyl distribution tubing. Polyethylene tubing connects from the PVC to the emitter. Vinyl
distribution tubing connects from the emitter to the emission point at the base of the plant or as shown on the
plan details. The tubing is flexible and must be handled with care.

Supply tubing should be used to center the emitter in the group of plants it will be serving. With trees, bring the
emitter to within 5 feet of the base of the tree or as detailed on the Project Plans.
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The emitter systems distribution tubes are held in place with hose stakes. It is important that they are placed as
shown on the Project Plans. Their placement around the plant determines the wetting pattern. Emission points
work together to push salt away from the root zone and supply the plant with fresh water. In sloped conditions, the
emitter and emission points shall be placed on the uphill side of the plant because gravity will pull the water
downhill. When a plant requires more than one emission point, one point will be placed at the root ball. The
remaining shall be distributed around the plant as detailed on the Project Plans.

Future emission points shall be placed and plugged at radius distance as detailed and approved by the Landscape
Architect. All emission points shall be installed at time of construction and opened (unplugged) during the
landscaping establishment period as required. During landscaping establishment the root ball emission point will
be adjusted as directed by the Resident Engineer.

The number of outlets each individual plant receives will be indicated on the project plans in an Emitter Schedule.
The Emitter Schedule is a table that identifies the emitter type, placement, outlet GPH, recommended run hours
and number of tubes open at construction and maturity.
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Emitter Schedule Defined

Emitter Placement

Coordinates with another detail outlining where the distribution outlets
will be placed around the plant material.

Emitter Type

Identifies whether the emitter will be a single or multi-outlet unit.

Tubes / Emitters
at Construction

Number of tubes opened at the beginning of construction.

Tubes / Emitters
at Establishment

Number of tubes opened during landscape establishment

Outlet GPH

Nominal gallons per hour each emission point will produce

Peak Run Hours

Hours the designer believes the plant material will need in a worst case scenario. The
hours shown in the schedule are for reference only.

Note: The ultimate decision on how much water the plant material receives is up to the
contractor.

Peak Daily Gallons

Amount of water applied to each type of plant material at the peak run hours applied.
This is equal to the following:

Tubes open x outlet GPH x runs hrs = Daily gallons
4 X .6 x5 = 12

Peak Daily Applied
Inches

Inches applied during each watering cycle

Plant Names

Name of the plant material to be watered.

Exhibit 808-3.03-1. Emitter Schedule Defined
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Emitter Schedule

TUBES/ | TUBES/
EMITTER | EMITTER
PLACEMEN |  TYPE EM'gERS EM'gERS OUTLET | PEAK RUN | PEAK DAILY :iﬁ'i,DD’;'“uc{ PLANT
- Zeta“) 'g"_?'::“::' CONSTRUC | ESTABLISH GPH HOURS GALS | '\ysympoL| NAMES
=>ing TION MENT
SWEET
C M 4 4 06 5 12 0.04 ACADIA
BLUE PALO
A M 10 10 06 5 30 0.07 VERDE
LITTLE LEAF
A M 10 10 06 5 30 007 | 1 0 vErDE
MEXICAN
A M 10 10 06 5 30 0.07  EOBUD
DESERT
Trees . .
A M 10 10 06 5 30 010 | ooohooD
TEXAS
c M 4 4 06 5 12 0.06 EBONY
HONEY
A M 10 10 1.0 5 50 0.08 MESQUITE
ARIZONA
A M 10 10 1.0 5 50 0.08 MESQUITE
C M 4 4 06 5 1 0.11 _ |CHASTE TREH
ARIZONA
C M 4 4 06 5 12 011 o eeud
C M 6 6 1.0 5 30 0.10 | DATE PALM
WASHINGTO
C M 6 6 1.0 5 30 015 [N pain
BARBARA
B M 3 3 06 1 1.8 0.05 ARST
RED BIRD OF
B M 5 5 06 1 3.0 0.10 SARADISE
LITTLE LEAF
B M 5 5 06 1 3.0 0.10 CORDIA
DESERT
E M 1 1 0.6 1 06 0.03 SPOON
E 1 1 06 1 06 0.01 0COTILLO
Shrubs E 1 1 06 1 06 005 | RED YUCCA
DESERT
B M 2 2 0.6 1 12 0.15 RURLLIA
B M 2 2 06 1 1.2 0.04 JOJOBA
E M 1 1 06 1 06 0.05  |SIERRA GOLD|
TRAILING
E M 1 1 06 1 06 0.03 INDIGO
BUSH
DESERT
E M 1 1 0.6 1 0.6 014 |\ oo

Not all emitter schedules are identical but information contained in the schedule should be consistent from one to
another.
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Bubbler systems are utilized on level ground and rely on a basin or contained bed area that is flooded when the
valve is opened. Construction of the finish grade elevation is critical to ensure adequate dispersal and containment
of the applied water. With poorly constructed basins, water may spill into the roadways. They can also create
erosion rills when installed on any kind of slope.

Careful attention should be given to the basin construction, especially where decomposed granite is applied over
the finish grade. Do not allow the granite to be spread until the basins or swales are inspected and approved. The
wetting pattern and salt leaching capabilities are as critical as they are for emitter systems.

The Electrical Inspector is responsible for the inspection of power and source connections to the controller. The
Landscape Inspector is primarily responsible for the inspection layout, location and the controller components. The
controller cabinet layout and location, relative to other irrigation components, must be approved prior to
installation of the concrete slab. The contractor should give the inspector a 24-hour notice so that inspections can
be done for the following:

Quantity, size and location of conduit sweeps, sleeves

Concrete pad dimensions and thickness, reinforcements, turndowns
Setting controller cabinet

NEMA supports (National Electrical Manufacturers Association)

Adjacent grade relative to the pad

Mixed design

Coloring to differentiate between the common, spare, tree and shrub wires
Concrete curing compound

Ground rods

The wires should be bundled and routed through the cabinet in a clean, organized manner resembling the project
details.

The inspector is responsible for obtaining from the contractor, a wire diagram or schematic of all controller
components. A copy should be added to as-builts and kept inside the controller cabinet for reference prior to the
close of construction.

The inspector is responsible for obtaining a copy of the irrigation controller program schedule from the contractor.
A copy is provided to the supervisor for placement in the file. The program or schedule is compared against the
project plans and is used for calculating water usage reports.

The ADOT controller, when it is a Motorola, communicates via radio. The correct type and quantity of radios should
be checked by the inspector. Communication should be verified in the field between controllers (Field IRRinet
Units) and their sub-satellite controllers (Scorpio Units), if applicable, and the home base (Central Command
Center). The inspector is responsible for the coordination and assignment of the correct radio ID addresses with the
ADQT supervisor and the contractor.

The inspector is also responsible for monitoring the radio communication periodically during construction and
establishment. The radio address must be programmed into the controller using an approved address supplied by
ADQT. The radio communication controller program can be verified at the Central Command Center computer
located either at district maintenance or district construction offices (Phoenix and Tucson districts only). The
controller should be programmed in flow.

The irrigation system controller must operate all the automatic or remote control valves (RCV) electronically
according to the programmed instructions. Instructions are input by a field programmer. The inspector should
verify accurate operation by having the contractor run the program from the controller and verify that each remote
control valve opens and closes accordingly.
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The verification of the operation of the controller is recorded on the Irrigation System Pressure Testing Report. If no
pressure is recorded, or the remote control valve does not turn on, the contractor must resolve the deficiency
before the inspector accepts the work. Once the repair has been made, the inspection procedure is repeated.

The inspector should verify that the master valves open and close according to the program for each valve
grouping. The inspector should follow an ADOT supplied inspection punch list for the controller items that include:

Flow monitoring system
Microphone is included
Spare wires color/quantity
Connection to terminal board
GFCl receptacle is included
Proper grounding

Pressure switch set

Master valve connection

Unless otherwise specified, all irrigation systems within the designated controller area shall be completed, tested,
approved and properly backfilled before landscaping can begin.

The system should be set to pre-water the plant pits prior to planting. In +100° F temperatures and dry soil, it is not
uncommon for newly planted specimens to wilt and expire in a few hours.

The operation of the system and the amount of water needed by each plant will vary. There are no set watering
times, although guidelines exist to help the designer calculate the daily demand for plants in a landscape project.
The information is based on mature plant size, type, evapotranspiration (ET), irrigation efficiency, and soil type. The
information available in the field is by direct observations of the plant and soil. If plants are wilting, water is
needed. Check by probing the soil. Generally grasses and flowers need watering to a minimum depth of 12 inches,
shrubs to 2 feet and trees to 3 feet or more.

Freeze protection must be provided as specified in the project documents. Either a three-way valve with
compressed air fitting for blowing water out of the lines or automatic drain valves, placed at the low point of each
lateral pipe, must be used. The type of drain and installation shall be as specified and detailed in the project
documents.

To keep the system in good working condition during landscaping establishment, the gate valves should be opened
and closed to ensure proper operation. Filter and end caps should be checked and flushed. Pressure and flows
should be verified, see the monthly irrigation inspection form.

Serving Utility
Water Source

Irrigation water can be supplied through a number of sources. It can be delivered from a temporary water storage
tank, from city water or from a private water supplier. The water source for any project will be identified within the
Project Plans and Special Provisions. A project located within an urban or rural setting will have irrigation water
supplied from an underground water mainline of various sizes. Projects located outside of an urban setting will
have water delivered by a water truck to above ground temporary water storage tanks.

When the water source is a city or private water purveyor, a water meter is installed so that the amount of water
used on a project can be determined and the appropriate billings processed. Water provided at the water source
and through the water meter is generally used only for planting, landscaping establishment, irrigation line flushing,
and irrigation equipment testing. The water provided through the water meter must not be used for office
equipment, construction yard, water-settling trenches, watering in pre-emergent herbicide, rock or granite mulch
or other construction related tasks.
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The contractor shall be responsible for contacting a representative of the water department, requesting the water
service and arranging for installation. Before any water can be used from any source, the inspector must ensure
that the local water provider has inspected and accepted the connection to the infrastructure. This should be
documented in the inspector’s diary.

The contractor shall work with the city and inspectors on the exact location of the water meter. All coordination,
meetings, permits and miscellaneous work related to establishing the exact location(s) for the water meter(s) shall
be completed by the contractor.

The cost and work performed by the contractor for the installation of the water meters shall be at no cost to the
department. The cost will be considered as included in the item providing water service or related items. The
contractor will be reimbursed for any work performed by the city. Upon billing, the contractor shall pay the city for
the cost of water service installation and will be reimbursed for the exact amount paid to the city. This may vary
according to intergovernmental agreements. No supplemental markup will be allowed. The work for providing
water service will be paid for as stated in the Special Provisions.

The contractor should contact the city for water meter installation before the pre-construction conference. Actual
dates of installation shall be set at the Pre-construction Conference. The contractor shall coordinate with the city
regarding any water services work completed under the roadway contract.

The water meters must be placed in ADOT’s and the city’s name in the Phoenix area. In areas outside of Phoenix,
the water will be placed under that city’s name. Usually city supplied water is paid through a municipality.

The contractor should measure the static water pressure on site at each point of connection as soon as practical
and report to the inspector. This is done to ensure that the pressure is the same or higher than the design pressure
shown on the plans. If the pressure is too low, contact the supervisor or designer to determine if modifications are
necessary.

The inspector should be aware of the water purveyor supplying the project with reclaimed water. When reclaimed
water is supplied to a project it is necessary to work a specific set of rules.

The inspector must ensure that the contractor prepares worker education and safety guidelines detailing the risks
associated with and working with reclaimed water.

The contractor shall be responsible for keeping all reclaimed water out of contact with the general public. At no
time shall the reclaimed water be allowed to escape onto the roadway or into any drainage systems.

Color identification shall be purple and shall be integral with the valve box and pipe manufacturing process. All
valve boxes, lids, remote control valves, and PVC piping shall have the color purple for identification of a
non-potable system. Any PVC pipe shall meet the provisions for identification as set forth by the Arizona State
Department of Environmental Quality for the use of Reclaimed Water

The contractor shall comply with all laws, from all appropriate jurisdictions, that pertain to the construction,
operation, and maintenance of reclaimed water distribution systems during construction and during the
establishment period.

The irrigation system will be operated to avoid ponding or puddling. To minimize ponding or runoff, the reclaimed
water shall be applied at a rate that does not exceed the infiltration rate of the soil.

Signs reading “CAUTION: RECLAIMED WATER, DO NOT DRINK” shall be prominently displayed on the roadway and
at all entrances to the roadway. It is particularly important to place the caution signs around any above ground
irrigation equipment. The purpose and intent of properly notifying the public is to ensure that the reclaimed water
is not misused.
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All reclaimed water system facilities shall be identified by the color code and marking system specified by the
Maricopa Association of Governments, revisions 1998 through 2003 (MAG Section 616), to differentiate it from the
potable water system.

There shall be no connection between the potable water supply and any piping containing reclaimed water.

People working in and about the reuse site shall be informed that reclaimed water is being used and shall take
appropriate safety precautions.

Reclaimed water irrigation systems are subject to restrictions in construction that contractors shall make
themselves aware of. The contractor will comply with all Municipal, County, and State codes regarding construction
of the reclaimed water irrigation distribution systems. Special attention must be paid to worker safety, hygiene,
training and the required separation distances between any reclaimed water line and any potable water line.

The contractor will not be paid extra for installing this irrigation water distribution system in complete compliance
with the rules and restrictions of Local, Municipal, County, or State, in place at the time of the construction.

Electrical Source

The local electrical company usually provides an electrical source for the irrigation system. The project designer will
have completed coordination and identification of the electrical source during the development of the construction
documents.

The contractor shall work with the utility company and inspector on the exact location of the electrical point of
connection(s) (POC). All coordination, meetings, permits, and miscellaneous work related to establishing the exact
locations for the point of connections, shall be completed by the Contractor. The costs and work performed by the
contractor for the installation of the electrical service(s) shall be paid for as stated in the Special Provisions.

The amount and type of work requiring completion by the contractor will be detailed on the project plans as stated
in the Special Provisions.

The inspector shall be responsible for contacting an ADOT electrical inspector and confirming that a clearance
letter has been received. The letter must state that the installation of all electrical items conforms to the local
utility company requirements. After all permits and fees have been paid according to the Special Provisions, the
utility company will install the electrical meter and make the final electrical connection. Electrical services need to
be placed in ADOT’s name

808-4 Method of Measurement

Items should be measured or counted as called out on the cost estimate. The choices for irrigation measurement
are lump sum (L. SUM), each (EACH), or linear foot (L.FT.).

Measurements for each include emitters, pressure regulators, control valves and controllers, while pipe and tubing
is measured by the linear foot. It is important for inspectors to read and understand the Special Provisions. This will
help identify items that require measuring. In most instances the distribution and supply tubing are considered part
of the emitter cost.

The inspector will consider measuring the pipe while the pressure test is being conducted. The trenches should be
walked to look for leaks and can be measured by the wheel at the same time.

While the Method of Measurement in the Special Provisions explains how the individual items are to be paid, the
Description, Materials and Construction Requirements sections explain what is involved in the individual pay item.
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GLOSSARY OF WATER DISTRIBUTION TECHNOLOGY

Air Release Valve
A device used to expel air in the piping system.

Anti-Siphon Device
A device used to assure positive protection against back-siphonage of impure water into main supply in the event
that pressure loss causes vacuum conditions.

Application Rate
The rate (inches or gallons) at which water is applied to the turf or landscape. In sprinkler irrigation, refers to the
amount of water applied to a given area in one hour, usually measured in inches/hour.

Approved Backflow Prevention Device
A device, method or type of construction that has been approved by an appropriate regulatory agency that will
prevent backflow into the potable water system.

Arc
The degrees of coverage of a sprinkler from one side of the throw to the other. A 90-degree arc would be a quarter
of a circle coverage. Likewise a 180-degree arc would be identified as a half circle coverage.

As-Built-Plan

A complete plan of an installed irrigation system that designates the valve, sprinkler, controller locations, routing of
pipe and control wire. The plan includes all changes to the original design necessitated during the systems
installation.

Atmospheric Vacuum Breaker

A mechanical device consisting of a check valve in a supply line, where the valve member opens to the atmosphere
when the pressure in the line drops to atmospheric levels or below. An atmospheric vacuum breaker is designed to
prevent back-siphon age only. It is not effective against back-flow due to backpressure and should be installed only
on the downstream of the control valve.

Automatic Control Valve
A valve in an irrigation system that is activated by an automatic controller through the use of electrical control wire.
Also referred to as a remote control valve.

Automatic System
An irrigation system that will irrigate in accordance to a preset program.

Available Water
The amount of water which is held in the plant root zone between field capacity and the wilting point.

Backflow
The reversal of flow or a mixture of water and other undesirable substances into the distribution piping of the
potable water system. There are two types of backflow, backpressure and back-siphonage.

Backflow Preventer
A mechanical device that prevents the reverse flow of any foreign liquid gas or substance from a non-potable
system into a potable water system.
e Vacuum Breaker
o  Atmospheric Vacuum Breaker
o Combination Atmospheric Vacuum Breaker and Control Valve
©  Pressure Vacuum Breaker
o Hose Connection Vacuum Breaker
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e Double Check Valve Assembly
e Reduced Pressure Backflow Preventer

The choice of backflow preventer to be used will depend on the degree of hazard and the particular piping
arrangement involved.

Backpressure

Any condition that could cause the non-potable water system piping pressure to be greater than that of the potable
water system. This allows the non-potable water to be pushed back into the potable water system, most likely
caused by gravity due to elevation changes or booster pumps.

Back-siphonage
A form of backflow due to a negative pressure within a potable water system. This is most likely caused by a fire
engine connecting to a fire hydrant and pumping water to put out a fire or supply line breaks.

Booster
A pump that has a pressurized suction and is designed to raise the existing pressure of the water in the irrigation
main line to a desired level.

Bug Screen or Cap
A device placed at the end of the emitter distribution tubing or emitter head to prevent dirt and insects from
entering and plugging the line.

Check Valve
A valve that permits water to flow in only one direction.

Circuit
A group of irrigation devices controlled by one valve.

Combination Atmospheric Vacuum Breaker
A device that combines in one body an AVB and a tightly closing shut-off valve located upstream of the vacuum
breaker portion.

Controller
A mechanical or electronic timing device and enclosure. The enclosure shall be capable of automatically actuating
automatic remote control valves or other devices on a preset program.

Coverage
A General term, referring to the manner in which water is applied to the spacing between sprinklers.

Cross Connection
A connection between the pipe transporting potable water and the pipe that is transporting non-potable water
creates a point in which a polluting substance may come in contact with the potable water.

Distributing Tubing
A flexible plastic tube, polyethylene or vinyl connected to the emitter for the purpose of delivering water to the
plant at a specified location.

Double Check Valve Assembly
Generally refers to a type of backflow preventer that is composed of two inline positive seating check valves. The
DC assembly also includes two approved shut-off valves and test cocks.
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Drain Valve
An automatic or manual valve located at a low point in the irrigation system, which allows the system or portions
thereof to be drained during winterization of the system.

Electric Valve
An automatic valve is usually controlled by 24 to 30 volt current. These are connected with wire to the controlling
device or circuit.

Emitter

A precise metering device capable of very low flow rates for the slow application of water and nutrients directly to
the plant material. Emitters are generally installed adjacent to the plant material to be watered. Additional water
application points may be located, as required by project documents, by using distribution tubes from the emitter.

Evapotranspiration
The transfer of water from soil to the atmosphere. It is the total amount of soil water lost by transpiration through
plants and by evaporation from the soil surface.

Fertilizer Injector
A mechanical device for the proportional injection of nutrients or chemicals into the irrigation system. The injection
device shall be electrically or water operated and adjustable to the injection rates.

Filter

A mechanical device for the removal of harmful materials that would plug orifices or nozzles of irrigation
equipment. The filter shall consist of a body or vessel containing a porous filter element with openings compatible
with filtration requirements of the irrigation equipment.

Flow Control Valve
A valve that regulates the flow rate of water without drastically altering the pressure.

Flow Switch
A device placed in a piping system to monitor water flows. May be used to start or stop pumps or other devices as
required by system design.

Friction Loss

The loss of pressure caused by water flowing in a pipe system. Pressure loss is due to turbulence produced by
water flow against the inside wall of the pipe. Friction loss is a function of the pipe inside diameter, wall surface
roughness and the velocity of the water flow.

Gravity Flow
Flow of water in a pipe on a descending path.

Ground Water
Water found below the surface and usually considered not to include the water flowing in underground streams.

Gypsum
A widely distributed mineral consisting of hydrous calcium sulfate that is used as a soil amendment to counteract
alkali conditions.

Head of Feet
A measure of pressure in feet of water. Equivalent to .43 psi per foot of water depth or 1 psi per 2.1 foot of vertical
rise.
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Head-to-Head Spacing
The placing of sprinklers such that a sprinkler radius of throw causes water to hit adjacent sprinkler heads. Also
known as 100% coverage and head-to-head coverage.

Hose Connection Vacuum Breaker
A device consisting of a positive seating check valve and an atmospheric vent that is biased to a normally open
position. The device is designed specifically for use on hose threaded outlets.

Impact Drive

A method of providing rotational movement to a sprinkler through the use of a weighted or spring loaded arm. The
arm is being pushed away from the sprinkler by the water stream and returning impact with the sprinkler body to
force a movement.

Infiltration Rate
The rate at which the soil will take in water, measured in inches per hour.

Irrigation Frequency
The amount of time that can be allowed between irrigation cycles to avoid runoff.

Lateral
The low-pressure piping downstream of the control valve where the water delivery devices are located. Laterals
may be flexible or rigid plastic material as required by project documents.

Leaching
The removal of harmful soluble salts from the plant root zone by an extra heavy application of water; the
undesirable salts are carried by gravitational water to a point below or out of the root zone.

Loop
A piping network that allows more than one path for water to flow from the supply to the point(s) of demand.

Mainline

A large pipe that is sized to carry the water for the irrigation system. Mainline is the piping between the supply
point of the backflow device and the control valve and is under pressure at all times, unless drained during the
winter or turned off by the master valve.

Manual System
A system in which control valves are opened manually rather than by automatic controls.

Master Valve
A valve located at the supply point of the mainline that opens or closes by commands from the controller.

Moisture Control
An automatic feature on the control equipment that will control the programmed cycles based on the moisture
content of the soil in the area of the moisture sensor.

Moisture Sensor
A device that senses the moisture content of the soil at a predetermined depth. The device may be equipped with
a gauge for visual observation or may be capable of automatically controlling the irrigation cycle(s).

Normally Closed Valve
An automatic valve that allows no water to flow unless externally activated by remote forces.

Normally Opened Valve
An automatic valve that allows water to flow unless externally activated by remote forces.
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Operating Pressure
The pressure that allows a system of irrigation devices to operate. Operating pressure is static pressure less
pressure losses. Usually indicated at the base or nozzle of the irrigation device.

Orifices
Openings in pipe, tubing and nozzles.

Overlap
The coincidence of coverage by more than one sprinkler in a common area. The amount of overlap is expressed as
a percentage of the radiuses or spacing of the sprinklers.

Peak Consumptive Use
The average daily rate at which moisture is used during the growing season, when evapotranspiration is at the
highest level. Peak consumptive use may be expressed in inches of water per day.

Peak Moisture Demand
The amount of moisture required by a plant during its peak maximum growth, which usually occurs during the time
when temperatures are at a maximum transporation and evaporation are generally at their highest levels.

Percolation
The downward movement of water through soil.

Permeability
The quality of soil that permits water and air to be moved through it.

Pollution
The presence of a foreign substance that creates, or may create, a danger to the health and well being of the
general public.

Polyethylene Pipe
A black flexible pipe or tubing commonly used in emitter systems. Polyethylene pipe is manufactured with
controlled inside and outside dimensions.

Polyvinyl Chloride PVC Pipe

Unplasticized polyvinyl chloride pipe. A semi-rigid plastic in general use in irrigation systems that is available in a
variety of thicknesses and pressure ratings. PVC pipe is manufactured with controlled inside and outside
dimensions.

Potable Water
Water that is safe for drinking, cooking or personal use.

Precipitation Rate
The rate at which sprinklers apply water to the landscape. Usually figured for a pattern at a given spacing. The
precipitation rate is expressed in inches/hour.

Pressure Regulator
A device that regulates the available pressure to a preset maximum. May be used to protect the piping system from
excessive pressures or for reducing operating pressures to individual or circuited irrigation devices.

Pressure Relief Valve
A valve that will open when the pressure exceeds a preset limit (to relieve and reduce the pressure).
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Pressure Vacuum Breaker

A device contained within a single body, consisting of a single loaded check valve and a loaded air-opening valve,
that opens to admit air whenever the pressure within the body of the device approaches atmospheric pressure.
The body of the device shall be equipped with two (2) tight closing shut-off valves and test cocks for appropriate
testing. The unit is designed to prevent back-siphonage only and is not effective against backflow due to
backpressure. Pressure vacuum breakers shall be installed a minimum of 12 inches above the highest water in the
system.

Primer
A chemical used to soften the surfaces of PVC and CPVC pipe and fittings that are necessary for the proper solvent
welding of the materials.

Programming

The act of devising and applying to the controllers a plan or procedure for irrigating landscaping material. A
program consists of a day to water, a start and watering time, quantity (flow) and what control valves should
irrigate.

Pump Start Circuit
The features on some automatic controllers allow a connection to be made through a relay with the pump starter
so that the starter will be energized when the watering cycle begins.

Quick Coupling System
An irrigation system that uses quick coupling valves and coupling keys. The valves are permanently installed, while
the keys and attachments are manually moved from valve to valve.

Rain Shutdown Sensor
A mechanism that will stop or delay the watering program when a preset amount of rain falls.

Rate of Application
The rate that water is applied to the ground by the sprinklers within a pattern, sometimes referred to as the
precipitation rate.

Reclaimed Water

Wastewater that has been treated and brought to a level of water quality that makes it suitable for further
beneficial use. It is used for turf and landscape irrigation, recharge, and suitable for some industrial uses such as
cooling towers.

Reduced Pressure Backflow Preventer

A device consisting of two (2) positive seating check valves and an automatic operating pressure differential relief
valve, integrally located between the two check valves. It is installed as a unit between two tightly closing shut-off
valves, and fitted with properly located test cocks. This device is effective against backflow caused by backpressure
and back-siphonage and is used to protect the water system from substances which are hazardous to health (high
hazard).

Remote Control Valve
An automatic valve that is activated by an automatic controller or manual remote control unit through use of
hydraulic or electric control lines.

Repeat Cycle
The programming of an automatic controller to repeat an irrigation cycle automatically for those controller stations
is set.
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Riser
Usually refers to a length of pipe affixed to a lateral line, or sub-main for the purpose of supporting a valve, emitter,
bubbler, or a sprinkler head.

Run-Off
Water that is not absorbed by the soil to which it is applied. Run-off occurs when water is applied at too great a
rate, when there is a severe slope or the application rate exceeds the infiltration rate.

Sand Filter
A device installed in a pipeline to remove sand or silt from water by allowing it to settle out of the flowing stream.

Sleeve
Conduit where water pipe or electrical wire is run through. This provides for added protection and ease in replacing
piping or wire when running under paved areas.

Slip Fittings
A fitting that is solvent welded on PVC or ABS pipe.

Soil Compaction
The compression of soil particles that may cause the intake rate of a particular soil to be reduced.

Soil-Moisture Tension
The measure of force that allows water to be held in the soil by adhesion and cohesion. It is expressed in terms of
atmospheres against the forces exerted by a plant’s root system and evaporative processes.

Solvent

A material that causes a chemical fusing of PVC pipe and fittings so that a permanent bond can be accomplished
between the pipe and fittings. Each type of PVC pipe may require different solvent/cements. Refer to the Special
Provisions.

Solvent Welding
The act of chemically fusing pipe and fittings together using solvent cement/primer.

Spacing
The distance between irrigation heads.

Sprinkler
A hydraulically operated mechanical device that discharges water through a nozzle(s) or an orifice.

Static Pressure
The pressure (pounds per square inch) in a closed system, without any water movement.

Stop-a-Matic-Valve
A spring loaded check valve used beneath a sprinkler to prevent low head drainage of circuit piping through the
sprinkler heads. The check valve feature may also be built into the sprinkler device.

Supply Tubing
A polyethylene or PVC tube used to supply water from an emitter lateral to the emitter. Supply tubing size varies
with the emitter manufacturer, the size being specified on the project document.

Surge
An energy wave in pipe lines caused by sudden opening or closing of valves.
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Swing Joint

A threaded or “O” ring fitted connection of pipe and fittings between the mainline or lateral piping and irrigation
device that allows movement to be taken up in the flexible joint, rather than as sheer force on the pipe. Also used
to raise or lower irrigation devices to a final grade without plumbing changes.

Tapped Coupling
An asbestos, cement, or metal coupling that has a tapped outlet on the side.

Tensiometers

Devices for measuring the moisture content of the soil, on the principle that a partial vacuum is created in a closed
tube when water moves out through a porous ceramic tip to the surrounding soil; the tension causing the
movement of water is measured on a vacuumed gauge.

Tension
Energy used in moving moisture from a soil or exerted soil particles to hold moisture; the higher the moisture
content of a soil, the lower the tension and vice versa.

Thrust Block

A concrete support poured adjacent to pipe fittings and valves where surging is expected. It holds the pipe in place
and prevents movement that could damage connections. Thrust blocks are normally placed between the fittings
and undisturbed soil at the side of a trench.

Transportation
A process in which the plant moves water from the soil throughout the plant to the leaves and transpires moisture
to the atmosphere.

Underspaced
An unusual situation where heads are spaced closer than they need to be for efficient operation of the system.

Uniformity of Application
A general term designating how uniform the application of the sprinkler is over the area it is covering.

Vacuum Breaker

A type of backflow prevention device that prevents the reverse flow of water from a potentially contaminated
source to the potable water supply, by allowing air to the entire supply line -- interrupting the vacuum or siphon
condition

Vacuum Pump
A type of pump used to move fluids at a low pressure, or to prime larger pumps; operates on the principle of
reducing pressure in the direction of the desired movement.

Valve-in-Head
Indicates the automatic control valve, electric or hydraulic, is an integral part of the sprinkler assembly.

Vinyl Tubing
A flexible pipe used for emitter distribution tubing. It has less potential to coil when exposed to the sun than
polyethylene pipe. Vinyl tubing is preferred when laid in place on the surface of the ground.

Water Hammer
A shock wave created by a fast closing valve. Also referred to as a surge pressure.

Water Pressure
Pressure where water exerts is measured in pounds per square inch or in head of feet.
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Water Ram
A shock wave is set up by introducing water under high pressure into an air filled pipe.
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809 SEWERAGE SYSTEM

809-1 Description

The Sewage system includes all the structures and procedures required for collecting, treating, and disposing of
sewage. The Arizona Department of Environmental Quality must approve all sewerage system design and grant
approval to construct the sewerage system. The Standard Specification Section 809 has been developed for the
design and construction of rest area sewerage systems.

Layout

The location of the sewerage system components shall be staked out before start of construction. These
components may include: manholes, septic tanks, clean outs, diverter valves, inspection ports, disposal trenches,
evapotranspiration beds, and evaporation ponds.

809-2 Materials

All components intended for use in a sewerage system must receive approval from the Resident Engineer prior to
their incorporation into the project.

Approval of items is determined from information supplied by the contractor within the specified time period as
indicated in the Special Provisions. All components of the sewerage system shall be listed and identified by their
corresponding bid item number where applicable. Sufficient information must be included to positively identify
each item listed. Each item shall be identified by size, catalog number and the name of the manufacturer.

809-3 Construction Requirements

809-3.01 General

Copies of catalog cuts of all items listed shall accompany the contractor's submittals. Copies of submittals shall be
retained in the construction file and provided to Roadside Development Services for their review. Roadside
Development Services will either approve or reject the items. The Resident Engineer should exercise caution when
advising the contractor as to how to revise a rejected submittal. As with all contractor submittals, questionable
items and materials are not to be installed on a project; therefore, the contractor’s submittals shall be revised until
acceptable by the Department.

If samples are requested for preliminary evaluation, it will be the contractor's responsibility to obtain and submit
the designated items to the Resident Engineer for testing by the appropriate testing facility. Unless destructive
testing is required, all items will be returned to the contractor upon completion of testing, at which time approved
items may be incorporated into the project.

All system components shall be installed in accordance with the Project Plans and documents, using methods or
techniques recommended by the respective component manufacturers. Careful inspection and enforcement of
assembly procedures are essential.

The sewerage system shall be set at the proper elevations according to the Project Plans. Final adjustments after
the finish grade is established must be expected.

The testing of the sewerage system shall conform to the requirements of the Special Provisions and the
manufacturer's recommendations. Unless otherwise specified, all sewerage systems shall be completed, tested
and approved before the backfilling operation is done.
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As-Built Plans & System Orientation

Accurate as-built plans are a valuable and necessary aid in designing and constructing future projects for the area,
and for maintenance and repair of the sewerage system. Therefore, it is imperative that these as-built plans show
the true location, size, and quantity of components installed.

The contractor is responsible for supplying working drawings, corrected shop drawings, schematic circuit diagrams,
or the drawings necessary for the Resident Engineer to prepare corrected plans to show the work as constructed.
To ensure accuracy of this information requires that the contractor or his field representative record each change
as it is completed. In addition, the inspector shall inspect and verify this information prior to the commencement
of backfilling. Upon completion, all working drawings and pertinent information shall be submitted to the Resident
Engineer for approval and use in preparing the as-built plans.
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GLOSSARY OF SEWAGE SYSTEM TERMINOLOGY

Clean out
A surface access to a sewer line or disposal field line to provide for cleaning of the sewer line or for treating the
disposal field.

Disposal field
A system of disposal trenches, disposal pits or evapotranspiration beds.

Disposal pit
A covered pit with an approximate diameter of 3 feet, filled with clean coarse aggregate and a perforated pipe to
allow the wastewater effluent to seep into the surrounding soil.

Disposal trench

An individual subsurface sewage disposal system component of a covered excavation made within soil or fill
material to contain filter material in which a single distribution lateral has been placed for the disposal of septic
tank effluent.

Diverter valve
A valve used to direct wastewater effluent into alternate sections of the disposal field.

Effluent filter

A cylindrical device installed on the outlet baffle of a septic tank assists in the removal of solids from wastewater
before it enters into a drain field. Effluent filters are a crucial element in the wastewater system as they prevent
larger particles (solids) from clogging up the drain field.

Evaporation pond
A reservoir used for holding and treating wastewater and/or wastewater effluent through bacterial action on the
solids and the evaporation of the liquid into the atmosphere.

Evapotranspiration bed

A covered bed filled with mainly clean, fine sand and a series of perforated pipes to allow the wastewater effluent
to seep into the bed, and then through capillary action to rise up through the bed and be evaporated into the
atmosphere.

Inspection port
A vertical pipe placed in a disposal field to monitor the operation and performance of the disposal system.

Pond aerator
A floating mechanical aerator is used on the surface of the pond to mix and to introduce additional oxygen into the
wastewater to enhance bacterial action and increase the evaporation rate.

Septic tank

A water-tight, covered receptacle designed and constructed to receive the discharge of sewage from a building
sewer, separate solids from the liquid, digest organic matter and store digested solids through a period of
detention, and allow the clarified liquids to discharge for final disposal.
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810 EROSION CONTROL AND POLLUTION PREVENTION

810-1 Description

Erosion and sediment control and pollution prevention control measures include all the materials and work
necessary to maintain compliance with the Arizona Department of Environmental Quality Construction General
Permit and ADOT’s Stormwater Management Plan. The necessary components of erosion control and pollution
prevention include the contract plans & specifications, the project specific Storm Water Pollution Prevention Plan
(SWPPP), Section 104.09 of the Special Provisions, the ADOT Erosion and Pollution Control for Highway Design and
Construction Manual, and the ADOT Post-Construction Best Management Practices for Water Quality Manual.

The SWPPP describes provisions contained in the AZPDES Construction General Permit (CGP) that must be
implemented by the contractor to comply with the CGP. The SWPPP should be submitted using the current ADOT
template found on the ADOT website or in a format approved by the Engineer prior to submission. The ADOT
template also includes an inspection form that meets all ADOT and ADEQ requirements. To be considered qualified
to conduct inspections, the ADOT Inspector and a representative of the contractor must have completed the
Erosion Control Coordinator inspection course through Arizona Associated General Contractors. The SWPPP can be
a daunting task to review. If assistance is needed in reviewing the submitted SWPPP seek assistance from the
Construction Landscape Architect or the District Environmental Coordinator.

ADOT personnel involved in the construction and maintenance of pollution and erosion controls as required in
project plans & specifications, the CGP and SWPPP should be familiar with all ADOT erosion and prevention control
policies, as explained in Section 104.09 of the Special Provisions, the ADOT Erosion and Pollution Control for
Highway Design and Construction Manual and the ADOT Post-Construction Best Management Practices for Water
Quality Manual found on the ADOT website. The proper application, installation, maintenance and removal of all
pollution and erosion control tools are described in detail through these manuals in addition to the project plans &
special provisions along with the Standard Specifications for Road and Bridge Construction.

Erosion prevention and protection is commonly missed or during design. It can be difficult for Designers to know
exactly where every possible location for erosion may happen. As a result, once construction begins it may become
apparent in many areas that some measure of erosion protection should be installed to prevent future
maintenance problems. If an area with concentrated flows of water appears to be unprotected from erosion, seek
guidance from the RE or RLA. Examples of areas prone to erosion include any location where water collects and
concentrates into a single flow, channels, ditches, slopes steeper than 6:1, toe of slopes or where hard structure
surfaces meet unprotected soil.

810-4 & 810-5 Measurement and Payment

Measurement and payment for Erosion Control and Pollution Payment will be made in accordance with the project
plans and specifications along with the ADOT Standard Specifications for Road and Bridge Construction.

The development of the SWPPP and use of materials and work to install, maintain, repair, replace and dispose of
material shall be paid for in accordance with the requirements of Section 104.09 (D) and Section 810.

This will include regular site inspections to ensure that Stormwater Control Measures are functioning properly,
inspection forms being filed within 7 calendar days of completing the inspection, and follow-up actions based on
results of the inspection being completed within 4 calendar days or before an anticipated storm event if one is
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forecasted before the 4 day deadline. Make sure to be in compliance with any updated requirements of the CGP
concerning inspection requirements.
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REFERENCES AND ADDITIONAL INFORMATION

Chapter 08 Section 807

It is recommended that each office administering roadside planting, roadside parks, view point development, and
Rest Area contracts, obtain and maintain a library of the following books and reference materials before the
contractor commences work.

Required Category
These books should be readily available to all Landscape Inspectors and Resident Engineers:

® Any literature referred to in the Special Provisions and Standard Specifications.
e American Standards for Nursery Stock - American Association of Nurserymen, Inc.
e Inspection Guide for Landscape Planting - AASHTO Subcommittee on Roadside Development.

Recommended Category

Recommended reading and reference material for all personnel involved in landscaping, roadside planting, and
rest area projects:

A Technical Glossary of Horticultural and Landscape Terminology - The Horticulture Research Institute.
Common Weeds of the United States - United States Department of Agriculture. Dover Edition.
Ground Cover Plants - Donald Wyman.

Hortus Second, a Concise Dictionary of Gardening -L.H Bailey and Ethel Zoe Bailey

Manual of Cultivated Trees and Shrubs - Alfred Rehder.

Shrubs and Vines for American Gardens - Donald Wyman.

Standardized Plant Names - American Joint Committee on Horticultural Nomenclature.

The Sunset Western Garden Book - Sunset Editors, Published by Lane Books

Trees for American Gardens - Donald Wyman.

Plants for Dry Climates - Duffield & Jones.

Landscaping for the Southwest Desert - James D. Claridge.
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ASSOCIATED FORMS

Note - Unless otherwise noted, the below forms are found within “Forms - ADOT Construction Manual” links within
Construction and Materials Group (ADOTNet), Engineering and Construction, and the Construction (public web
pages).

e CENTRAL DISTRICT LANDSCAPE ARCHITECT RESOURCE GUIDE
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	800 GENERAL  
	Roadside Development covers: 
	Progress Schedule  
	ADOT Landscape Architect Resource Guide  
	ADOT Landscape Architects  
	Preconstruction  
	Construction  
	●​201 - Removal of Trees, Item 2010020  
	●​202 - Remove and Salvage, Items 2020053 - 2020060  
	●​500's - Drainage 
	●​601 - Structures (rustications) 
	●​610 & 1002 - Painting 
	●​801 - Landscape Excavation, Items 8010051 - 8010052 
	●​802 - Landscape Grading, Items 8020001 - 8020011 
	●​803 - Landscape Plating Materials, Items 8030001 - 8030150 
	●​804 - Topsoil, Items 8040001 - 8040321 
	●​805 - Seeding, Items 8050003 - 8050151 
	●​806 - Trees, Shrubs & Plants, Items 8060001 - 8063003 
	●​807 - Landscape Establishment, Items 8070001 - 8070106 
	●​808 - Water Distribution, Items 8080001 - 8087006 
	●​810 - Erosion Control & Pollution Prevention, Items 8101001 - 8102000 
	●​924 - Noxious Weeds, Items 9240181 - 9240182 
	●​924 - Landform Graphics  
	●​924 - Irrigation Enclosure  


	801 LANDSCAPE EXCAVATION  
	Some details that usually need to be checked during this operation are:  

	802 LANDSCAPE GRADING  
	803 LANDSCAPE PLATING MATERIALS  
	804 TOPSOIL  
	Requirements to be met and attested to in the soil analysis are:  

	805 SEEDING  
	805-2 Materials  
	805-2.02 Seed  
	Two examples of how this information may be listed are shown below:  

	805-2.03 Mulch  
	(A) Wood Cellulose Fibers 
	(B) Straw 


	805-3 Construction Requirements  
	The seeding operation typically is a six step process. These steps are: 
	Recommended inspection steps are as follows: 
	805-3.01 General  


	806 TREES, SHRUBS, AND PLANTS  
	806-1 Description  
	806-2 Materials  
	806-2.01 Nursery Stock  
	Inspection at the nursery or other source of supply should include:  


	806-3 Construction Requirements  
	806-3.02 Excavation  
	806-3.03 Shipping and Handling Plants  
	806-3.04 Planting  
	(A) General 
	Prior to installation of plant materials, the following preparations should be completed according to the requirements of the Plans and Specifications:  

	(B) Nursery Stock 

	806-3.05 Pruning and Staking  
	All plants should be staked and pruned, as specified, in accordance with accepted horticultural practice.  


	806-5 Basis of Payment  

	807 LANDSCAPING ESTABLISHMENT  
	807-1 Description  
	807-3 Construction Requirements  
	The following inspection guidelines include critical items that should be observed and documented every 30 days during the landscaping establishment:  
	807-3.03 Irrigation System Establishment  
	GLOSSARY OF LANDSCAPE TERMINOLOGY 
	Acid/Alkaline Soil  
	Balled and Burlaped (B&B)  
	Bare Root (BR)  
	Botanical Name  
	Branch  
	Caliper  
	Cambium Layer  
	Candle  
	Cane  
	Conifer  
	Container Grown  
	Deciduous  
	Evergreen  
	Fertilizer  
	Form  
	Friable  
	Genus 
	Granite Mulch  
	Hardy (Hardiness) 
	Heeling In  
	Herbicide  
	Humus  
	Horticultural Variety (Cultivar)  
	Inoculated Seed  
	Leader  
	Liners  
	Mulch  
	Perlite  
	Pesticide 
	Pinching Back (Heading Back) 
	Plant Classification  
	Puddling  
	Root Ball  
	Root Bound (Pot Bound)  
	Root Collar (Plant Crown) 
	Root Pruning  
	Species  
	Soil Mixture  
	Stem 
	Sucker  
	Systemic  
	Thinning  
	Tolerant 
	Tube Container  
	Vermiculite  
	Watering In (puddling) 
	Whip  



	808 WATER DISTRIBUTION  
	808-1 Description  
	808-2 Materials  
	808-2.01 Components  
	A. Backflow Prevention  
	Reduced Pressure Assembly  
	Pressure Vacuum Breaker  
	Atmospheric Vacuum Breaker  

	B. Controllers  
	​Exhibit 808-2.01-1.  System Overview of MIR5000i Motorola IrrinetC. Filters  
	Mesh typically comes in the following sizes:    

	D. Emitters  
	F. Flow Sensors and Monitors  
	G. Pressure Regulators  
	Adjustable Pressure Regulator  
	Pre-Set Pressure Regulator  

	H. Valves  
	I. Bubblers  
	J. Pipe Types  
	K. Lateral End Cap  


	808-3 Construction Requirements  
	808-3.01 Materials and Equipment  
	808-3.03 General Requirements  
	The inspector should clear off the trench sides and lay a straight edge across the channel. The following measurements should be taken:   
	Average Initial Set Time 
	Flow in GPM for Schedule 40 PVC 
	Flow in GPM for SDR21 Class 200 PVC 
	Emitter Schedule 
	Serving Utility  
	Water Source  

	Electrical Source  


	808-4 Method of Measurement  
	GLOSSARY OF WATER DISTRIBUTION TECHNOLOGY  
	Air Release Valve  
	Anti-Siphon Device  
	Application Rate  
	Approved Backflow Prevention Device  
	Arc  
	As-Built-Plan  
	Atmospheric Vacuum Breaker  
	Automatic Control Valve  
	Automatic System  
	Available Water  
	Backflow  
	Backflow Preventer  
	Back-siphonage  
	Booster  
	Bug Screen or Cap  
	Check Valve  
	Circuit  
	Combination Atmospheric Vacuum Breaker  
	Controller  
	Coverage  
	Cross Connection  
	Distributing Tubing  
	Double Check Valve Assembly  
	Drain Valve  
	Electric Valve  
	Emitter  
	Evapotranspiration  
	Fertilizer Injector  
	Filter  
	Flow Control Valve  
	Flow Switch  
	Friction Loss  
	Gravity Flow  
	Ground Water  
	Gypsum  
	Head of Feet  
	Head-to-Head Spacing  
	Hose Connection Vacuum Breaker  
	Impact Drive  
	Infiltration Rate  
	Irrigation Frequency  
	Lateral  
	Leaching  
	Loop  
	Mainline  
	Manual System  
	Master Valve  
	Moisture Control  
	Moisture Sensor  
	Normally Closed Valve  
	Normally Opened Valve  
	Operating Pressure  
	Orifices  
	Overlap  
	Peak Consumptive Use  
	Peak Moisture Demand  
	Pollution  
	Polyethylene Pipe  
	Polyvinyl Chloride PVC Pipe  
	Potable Water  
	Precipitation Rate  
	Pressure Regulator  
	Pressure Relief Valve  
	Pressure Vacuum Breaker  
	Primer  
	Programming  
	Pump Start Circuit  
	Quick Coupling System  
	Rain Shutdown Sensor  
	Rate of Application  
	Reclaimed Water  
	Reduced Pressure Backflow Preventer  
	Remote Control Valve  
	Repeat Cycle  
	Riser  
	Run-Off  
	Sand Filter  
	Sleeve  
	Slip Fittings  
	Soil Compaction  
	Soil-Moisture Tension  
	Solvent  
	Solvent Welding  
	Spacing  
	Sprinkler  
	Static Pressure  
	Stop-a-Matic-Valve  
	Supply Tubing  
	Surge  
	Swing Joint  
	Tapped Coupling  
	Tensiometers  
	Tension  
	Thrust Block  
	Transportation  
	Underspaced  
	Uniformity of Application  
	Vacuum Breaker  
	Vacuum Pump  
	Valve-in-Head  
	Vinyl Tubing  
	Water Hammer  
	Water Pressure  
	Water Ram  



	809 SEWERAGE SYSTEM  
	809-1 Description  
	Layout  

	809-2 Materials  
	809-3 Construction Requirements  
	809-3.01 General  
	As-Built Plans & System Orientation  


	GLOSSARY OF SEWAGE SYSTEM TERMINOLOGY 
	Clean out  
	Disposal field  
	Disposal pit  
	Disposal trench  
	Diverter valve  
	Effluent filter  
	Evaporation pond  
	Evapotranspiration bed  
	Inspection port  
	Pond aerator  
	Septic tank  


	810 EROSION CONTROL AND POLLUTION PREVENTION  
	810-1 Description  
	810-4 & 810-5 Measurement and Payment  

	REFERENCES AND ADDITIONAL INFORMATION 
	Chapter 08 Section 807 
	Required Category  
	These books should be readily available to all Landscape Inspectors and Resident Engineers:  

	Recommended Category  
	Recommended reading and reference material for all personnel involved in landscaping, roadside planting, and rest area projects:  



	ASSOCIATED FORMS  

