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Section 20-1 includes general specifications for performing landscaping.
If an irrigation system is to be installed in an existing planting area to be maintained, check for plant deficiencies under section 20-3.02A(4) before starting irrigation work.
Perform a functional test for each irrigation system under 20-2.01A(4)(d):
1.	Before planting the plants
2.	After planting the plants
3.	Before the start of the plant establishment work

If a plant is to be transplanted or an irrigation component is to be relocated, transplant plant or protect irrigation components before performing other construction activities in the area.
Perform roadside clearing:
1.	As required to prepare the job site for construction work
2.	Until the start of the plant establishment work or Contract acceptance, whichever comes first

[bookmark: _Toc356507312][bookmark: _Toc356507449][bookmark: _Toc357760876][bookmark: _Toc358109891][bookmark: _Toc358790020][bookmark: _Toc358889942][bookmark: _Toc358890399][bookmark: _Toc359484284][bookmark: _Toc359484739][bookmark: _Toc359485367]20-1.01B  Definitions
Not Used
[bookmark: _Toc356507313][bookmark: _Toc356507450][bookmark: _Toc357760877][bookmark: _Toc358109892][bookmark: _Toc358790021][bookmark: _Toc358889943][bookmark: _Toc358890400][bookmark: _Toc359484285][bookmark: _Toc359484740][bookmark: _Toc359485368]20-1.01C  Submittals
At least 15 days before using any pesticide, submit a copy of the licensed pest control adviser's recommendation.
At the end of each week, submit a report documenting the application of all pesticides as an informational submittal. Use form Report of Chemical Spray Operations.
Before mixing a pesticide, submit a copy of the registered label for the pesticide as an informational submittal. If unable to copy, allow the Engineer to read the label on the container.
[bookmark: _Toc356507314][bookmark: _Toc356507451][bookmark: _Toc357760878][bookmark: _Toc358109893][bookmark: _Toc358790022][bookmark: _Toc358889944][bookmark: _Toc358890401][bookmark: _Toc359484286][bookmark: _Toc359484741][bookmark: _Toc359485369]20-1.01D  Quality Control and Assurance
[bookmark: _Toc356507315][bookmark: _Toc356507452][bookmark: _Toc357760879][bookmark: _Toc358109894][bookmark: _Toc358790023][bookmark: _Toc358889945][bookmark: _Toc358890402][bookmark: _Toc359484287][bookmark: _Toc359484742][bookmark: _Toc359485370]20-1.01D(1)  General
Obtain a recommendation from a licensed pest control adviser for the use of all pesticides under the Food & Agri Code. The recommendation must include the pesticides to be used, rates of application, methods of application, and application areas.
The pesticide applicator must have an active and valid qualified applicator license or certificate from the Department of Pesticide Regulation.
[bookmark: _Toc356507316][bookmark: _Toc356507453][bookmark: _Toc357760880][bookmark: _Toc358109895][bookmark: _Toc358790024][bookmark: _Toc358889946][bookmark: _Toc358890403][bookmark: _Toc359484288][bookmark: _Toc359484743][bookmark: _Toc359485371]20-1.01D(2)  Progress Inspections
The Engineer will perform progress inspections before:
1.	Cultivating work starts
2.	Pressure testing of irrigation pipe on the supply side of control valves
3.	Testing of low voltage conductors
4.	Planting work starts
5.	Completion of planting work

Notify the Engineer at least 4 business days before each inspection is required. Allow at least 3 business days for the Engineer's inspection.
Unless otherwise authorized, do not proceed with the next construction activity until the inspection has been completed and any required corrective work has been performed and authorized.
[bookmark: _Toc356507317][bookmark: _Toc356507454][bookmark: _Toc356570285][bookmark: _Toc356570760][bookmark: _Toc356570870][bookmark: _Toc357760881][bookmark: _Toc358109896][bookmark: _Toc358790025][bookmark: _Toc358889947][bookmark: _Toc358890404][bookmark: _Toc359484289][bookmark: _Toc359484744][bookmark: _Toc359485372]20-1.02  MATERIALS
[bookmark: _Toc356507318][bookmark: _Toc356507455][bookmark: _Toc357760882][bookmark: _Toc358109897][bookmark: _Toc358790026][bookmark: _Toc358889948][bookmark: _Toc358890405][bookmark: _Toc359484290][bookmark: _Toc359484745][bookmark: _Toc359485373]20-1.02A  General
Not Used
[bookmark: _Toc356507319][bookmark: _Toc356507456][bookmark: _Toc357760883][bookmark: _Toc358109898][bookmark: _Toc358790027][bookmark: _Toc358889949][bookmark: _Toc358890406][bookmark: _Toc359484291][bookmark: _Toc359484746][bookmark: _Toc359485374]20-1.02B  Water
Water available from an existing Department-owned facility within the project limits or an irrigation system to be installed under the Contract is furnished at no charge.
If water is not available, make arrangements for supplying water. Water must be of a quality that will promote plant growth.
[bookmark: _Toc356507320][bookmark: _Toc356507457][bookmark: _Toc357760884][bookmark: _Toc358109899][bookmark: _Toc358790028][bookmark: _Toc358889950][bookmark: _Toc358890407][bookmark: _Toc359484292][bookmark: _Toc359484747][bookmark: _Toc359485375]20-1.02C  Pesticides
Pesticides must comply with the Department of Pesticide Regulation.
Insecticide must be imidacloprid.
Rodenticides must be brodifacoum, bromadiolone, or diphacinone.
Do not use oil or pelleted forms of pesticides for weed control.
For weed control, use a pesticide with a photosensitive dye that produces a contrasting color when sprayed on the ground. The color must disappear between 2 to 3 days after being applied. The dye must not stain surfaces or injure plants or wildlife when applied at the manufacturer's recommended application rate.
1. Use if pesticides are not allowed. Delete xx.
Replace the 1st through the 5th paragraphs in section 20-1.02C with:
Do not use pesticides.
2. Use if pesticides are allowed. Choose the appropriate pars. Delete pesticides not approved by District Maintenance. Delete par. 1.
Enter brodifacoum, bromadiolone, or diphacinone as allowed.
Replace the 3rd paragraph in section 20-1.02C with:
Rodenticides must be ________.
Add to section 20-1.02C:
3. Delete rows for herbicides not used.
Select herbicides from the following table:
	Herbicides

	Herbicide name
	Herbicide type

	
	Preemergent
(granular)
	Preemergent
(non-granular)
	Post-
emergent
	Selective
	Non-
selective
	Systemic

	[bookmark: _Toc356507321]Aminopyralid
	
	
	
	X
	
	

	Chlorsulfuron
	
	
	
	X
	
	

	[bookmark: _Toc356507322]Clopyralid MEA
	
	
	
	
	X
	

	Diquat dibromide
	
	
	
	
	X
	

	[bookmark: _Toc356507323]Dithiopyr
	
	X
	
	
	
	

	Fluazifop-P-Butyl
	
	
	
	X
	
	

	Flumioxazin
	
	
	
	X
	
	

	[bookmark: _Toc356507324]Glyphosate
	
	
	X
	
	
	X

	Imazapyr
	
	
	
	
	X
	

	Isoxaben
	
	X
	
	
	
	

	Oryzalin
	
	X
	
	
	
	

	Oxadiazon
	X
	X
	
	
	
	X

	Oxyfluorfen (odorless)
	
	X
	X
	
	
	

	Pendimethalin
	X
	X
	X
	
	
	

	Prodiamine
	
	X
	
	
	
	

	Rimsulfuron
	
	
	
	X
	
	

	Sethoxydim
	
	
	X
	X
	
	

	Sulfentrazone
	
	
	
	
	X
	

	Sulfometuron-methyl
	
	
	
	
	X
	

	Sulfosulfuron
	
	
	
	
	X
	

	Triclopyr
	
	
	
	
	
	X



[bookmark: _Toc356507325][bookmark: _Toc356507458][bookmark: _Toc356570286][bookmark: _Toc356570761][bookmark: _Toc356570871][bookmark: _Toc357760885][bookmark: _Toc358109900][bookmark: _Toc358790029][bookmark: _Toc358889951][bookmark: _Toc358890408][bookmark: _Toc359484293][bookmark: _Toc359484748][bookmark: _Toc359485376]20-1.03  CONSTRUCTION
[bookmark: _Toc356507326][bookmark: _Toc356507459][bookmark: _Toc357760886][bookmark: _Toc358109901][bookmark: _Toc358790030][bookmark: _Toc358889952][bookmark: _Toc358890409][bookmark: _Toc359484294][bookmark: _Toc359484749][bookmark: _Toc359485377]20-1.03A  General
Take precautions to prevent irrigation water from:
1.	Wetting vehicles, pedestrians, and pavement
2.	Eroding soil

Dispose of removed, pruned, and damaged vegetative material.
You may reduce removed vegetative material to chips with a maximum thickness of 1/2 inch and spread within the job site at locations determined by the Engineer. Chipped material must not be substituted for wood mulch, nor must the chipped material be placed within areas to receive wood mulch.
1. Use if vegetative material is to be disposed of.
Delete the 3rd paragraph of section 20-1.03A.
Pars. 2–3. Use if vegetative material is to be chipped and spread within the job site.
2
Delete the 2nd paragraph of section 20-1.03A.
3
Delete "You may" in the 1st sentence of the 3rd paragraph of section 20-1.03A.
[bookmark: _Toc356507327][bookmark: _Toc356507460][bookmark: _Toc357760887][bookmark: _Toc358109902][bookmark: _Toc358790031][bookmark: _Toc358889953][bookmark: _Toc358890410][bookmark: _Toc359484295][bookmark: _Toc359484750][bookmark: _Toc359485378]20-1.03B  Pesticides
Notify the Engineer of pesticide application times at least 24 hours before each application.
Mix and apply pesticides under the requirements of the Department of Pesticide Regulation and the instructions on the pesticide product label.
Do not apply pesticides:
1.	On Saturdays and holidays unless authorized
2.	Whenever weather and wind conditions are unsuitable for application
3.	Within the plant basin
4.	On the foliage and woody parts of the plant

If a granular preemergent is used, it must be covered with mulch on the same work day. Do not apply granular preemergent in plant basins.
Do not apply preemergents:
1.	To groundcover plants before the plants have been planted a minimum of 3 days and have been thoroughly watered
2.	Within 18 inches of trees, shrubs, and seeded areas

[bookmark: _Toc356507328][bookmark: _Toc356507461][bookmark: _Toc357760888][bookmark: _Toc358109903][bookmark: _Toc358790032][bookmark: _Toc358889954][bookmark: _Toc358890411][bookmark: _Toc359484296][bookmark: _Toc359484751][bookmark: _Toc359485379]20-1.03C  Roadside Clearing
[bookmark: _Toc356507329][bookmark: _Toc356507462][bookmark: _Toc357760889][bookmark: _Toc358109904][bookmark: _Toc358790033][bookmark: _Toc358889955][bookmark: _Toc358890412][bookmark: _Toc359484297][bookmark: _Toc359484752][bookmark: _Toc359485380]20-1.03C(1)  General
Perform roadside clearing by:
1.	Removing and disposing of trash and debris
2.	Controlling the following pests:
2.1.	Rodents
2.2.	Insects
2.3.	Weeds
3.	Removing existing plants as described

Control rodents by using rodenticides or traps.
[bookmark: _Toc356507330][bookmark: _Toc356507463][bookmark: _Toc357760890][bookmark: _Toc358109905][bookmark: _Toc358790034][bookmark: _Toc358889956][bookmark: _Toc358890413][bookmark: _Toc359484298][bookmark: _Toc359484753][bookmark: _Toc359485381]20-1.03C(2)  Remove Existing Plants
Remove existing plants as described. Removal of existing plants includes removing their stumps and roots 2 inches or larger in diameter to a minimum depth of 12 inches below finished grade. Backfill holes resulting from stump removal to finished grade with material obtained from adjacent areas.
If a plant is to be planted within existing groundcover area, remove existing groundcover from within an area 6 feet in diameter centered at each plant location.
[bookmark: _Toc356507331][bookmark: _Toc356507464][bookmark: _Toc357760891][bookmark: _Toc358109906][bookmark: _Toc358790035][bookmark: _Toc358889957][bookmark: _Toc358890414][bookmark: _Toc359484299][bookmark: _Toc359484754][bookmark: _Toc359485382]20-1.03C(3)  Weed Control
Control weeds by the use of pesticides, hand pulling, or mowing.
If pesticides are used to control weeds, apply pesticides before the weeds reach the seed stage of growth or exceed 4 inches in length, whichever occurs first. Do not use pesticides at cutting plant locations.
Where cuttings are to be planted, control weeds by hand pulling within an area 2 feet in diameter centered at each plant location.
If weeds are to be controlled by hand pulling, hand pull weeds before they reach the seed stage of growth or exceed 4 inches in length, whichever occurs first.
Where liner, plug, or seedling plants are to be planted 10 feet or more apart, control weeds by the use of pesticides or hand pulling within an area 2 feet in diameter centered at each plant location. Where liner, plug, or seedling plants are to be planted less than 10 feet apart, control weeds by the use of pesticides within the entire area.
Control weeds by mowing outside of mulched areas, plant basins, groundcover areas, and within areas to be seeded.
If mowing is to be performed within areas to be seeded, perform mowing as needed until the start of the seeding operation specified in section 21.
Mowing must be performed before the weeds reach the seed stage of growth or exceed 6 inches in length, whichever occurs first. Mow weeds to a height of 3 inches.
Section 20-1.03C(3). Use for roadside clearing.
Add to section 20-1.03C(3):
Pars. 1 and 2. Use if the entire highway is to be cleared. Delete pars. 3–9.
1. Use if surfaced areas are included. Delete par. 2.
Control weeds within the highway including medians and surfaced areas such as new and existing pavement, curbs and sidewalks.
2. Use if surfaced areas are excluded. Delete par. 1.
Control weeds within the highway. In the median and surfaced areas such as new and existing pavement, curbs, and sidewalks, weeds do not need to be controlled.
3. Use if groundcover areas are to be cleared.
In groundcover areas and within the area extending beyond the outer limits of the groundcover to the adjacent edges of shoulders, dikes, curbs, sidewalks, walls, existing planting, and fences, control weeds with pesticides or by hand pulling. Where groundcover areas are12 feet or more from the adjacent edges of shoulders, dikes, curbs, sidewalks, walls, and fences, control weeds within the groundcover areas and 6 feet beyond the outer limits of the groundcover areas. 
4. Use if mulched areas are to be cleared.
In mulched areas, and within the area extending beyond the outer limits of the mulched areas to the adjacent edges of shoulders, dikes, curbs, sidewalks, walls, existing planting and fences, control weeds with pesticides or by hand pulling. Where mulched areas are 12 feet or more from the adjacent edges of shoulders, dikes, curbs, sidewalks, walls, and fences, control weeds within the mulched areas and 6 feet beyond the outer limits of the mulched areas.
5. Use if 2 feet from surfaced areas are to be cleared.
Within 2 feet of the edges of paved shoulders, dikes, curbs, and sidewalks, control weeds with pesticides or by hand pulling.
6. Use if planting areas are less than or equal to 15 feet apart.
In areas where plants are to be planted in groups or rows 15 feet or less apart, control weeds within the planting area and the area extending 6 feet beyond the outer limits of the groups or rows of plants with pesticides or by hand pulling.
7. Use if planting areas are more than 15 feet apart.
Where the plants are to be planted more than 15 feet apart and are located outside of groundcover areas, control weeds with pesticides or by hand pulling within an area 6 feet in diameter centered at each plant location.
8. Edit as required.
Control weeds under guard rails, from within asphalt concrete surfacing, concrete surfacing, rock blankets, gravel mulch or decomposed granite areas, and from within unpaved gore areas between the edge of pavement and planting areas with pesticides or by hand pulling.
9. Use if mowing is required.
Mow weeds outside of mulched areas, groundcover areas, and plant basins. Limits of mowing must extend from the areas where weeds are to be killed to the edges of pavement, dikes, curbs, sidewalks, walls, and fences.
[bookmark: _Toc356507332][bookmark: _Toc356507465][bookmark: _Toc357760892][bookmark: _Toc358109907][bookmark: _Toc358790036][bookmark: _Toc358889958][bookmark: _Toc358890415][bookmark: _Toc359484300][bookmark: _Toc359484755][bookmark: _Toc359485383]20-1.03C(4)  Disposal of Removed Groundcover, Weeds, and Mowed Material
Dispose of hand pulled weeds the same day they are pulled. Dispose of removed groundcover within 3 days.
Dispose of mowed material from the initial mowing. Disposal of material from subsequent mowing is not required.
Use if disposal of mowed material is required.
Replace the 2nd paragraph in section 20-1.03C(4) with:
Dispose of mowed material from initial and subsequent mowing during roadside clearing.
[bookmark: _Toc356507333][bookmark: _Toc356507466][bookmark: _Toc357760893][bookmark: _Toc358109908][bookmark: _Toc358790037][bookmark: _Toc358889959][bookmark: _Toc358890416][bookmark: _Toc359484301][bookmark: _Toc359484756][bookmark: _Toc359485384]20-1.03D  Cultivation
Cultivation must be by mechanical methods and performed until the soil is in a loose condition to a minimum depth of 6 inches. Soil clods must not be larger than 2 inches in maximum dimension after cultivation.
The areas to be cultivated must extend 12 inches beyond the outer limit of each planting area requiring cultivation.
After initial cultivation, place soil amendment and fertilizer at specified rates.
Recultivate to thoroughly mix native soil and amendments.
Do not drive on cultivated areas after cultivation.
Planting areas that have been cultivated and become compacted must be recultivated.
Rocks and debris encountered during soil preparation in planting areas must be brought to the surface of the ground.
Remove rocks and debris as ordered. This work is change order work.
[bookmark: _Toc356507334][bookmark: _Toc356507467][bookmark: _Toc357760894][bookmark: _Toc358109909][bookmark: _Toc358790038][bookmark: _Toc358889960][bookmark: _Toc358890417][bookmark: _Toc359484302][bookmark: _Toc359484757][bookmark: _Toc359485385]20-1.03E  Weed Germination
Reserved
Use if weed germination is required.
Replace "Reserved" in section 20-1.03E with:
1. Use when cultivation is required. Specify the number of days for weed germination.
Do not perform planting work in cultivated areas for a period of ___ days after:
1.	Cultivation is complete
2.	Irrigation systems have been installed

2. Use when cultivation is required.
For cultivated areas, keep the soil sufficiently moist to germinate weeds. Weeds that germinate must be controlled by the use of pesticides.
3. Use when cultivation is not required. Specify the number of days for weed germination.
Do not perform planting work in weed germination areas for a period of ___ days after irrigation systems have been installed.
4. Use when cultivation is not required.
For weed germination areas, keep the soil sufficiently moist to germinate weeds. Weeds that germinate must be controlled by the use of pesticides.
[bookmark: _Toc356507335][bookmark: _Toc356507468][bookmark: _Toc356570287][bookmark: _Toc356570762][bookmark: _Toc356570872][bookmark: _Toc357760895][bookmark: _Toc358109910][bookmark: _Toc358790039][bookmark: _Toc358889961][bookmark: _Toc358890418][bookmark: _Toc359484303][bookmark: _Toc359484758][bookmark: _Toc359485386]20-1.04  PAYMENT
Items paid for by area are measured parallel to the ground surface.
Planting areas that do not require cultivation but are within the cultivation areas will not be deducted.
[bookmark: _Toc356570288][bookmark: _Toc356570763][bookmark: _Toc356570873][bookmark: _Toc357760896][bookmark: _Toc358109911][bookmark: _Toc358790040][bookmark: _Toc358889962][bookmark: _Toc358890419][bookmark: _Toc359484304][bookmark: _Toc359484759][bookmark: _Toc359485387]20-2  IRRIGATION
[bookmark: _Toc354487538][bookmark: _Toc354488045][bookmark: _Toc354489001][bookmark: _Toc355256498][bookmark: _Toc356476810][bookmark: _Toc356507681][bookmark: _Toc356507949][bookmark: _Toc356507989][bookmark: _Toc356508178][bookmark: _Toc356570289][bookmark: _Toc356570764][bookmark: _Toc356570874][bookmark: _Toc357760897][bookmark: _Toc358109912][bookmark: _Toc358790041][bookmark: _Toc358889963][bookmark: _Toc358890420][bookmark: _Toc359484305][bookmark: _Toc359484760][bookmark: _Toc359485388]20-2.01  GENERAL
[bookmark: _Toc354487539][bookmark: _Toc354488046][bookmark: _Toc356507682][bookmark: _Toc356508179][bookmark: _Toc357760898][bookmark: _Toc358109913][bookmark: _Toc358790042][bookmark: _Toc358889964][bookmark: _Toc358890421][bookmark: _Toc359484306][bookmark: _Toc359484761][bookmark: _Toc359485389]20-2.01A  General
[bookmark: _Toc356507683][bookmark: _Toc357760899][bookmark: _Toc358109914][bookmark: _Toc358790043][bookmark: _Toc358889965][bookmark: _Toc358890422][bookmark: _Toc359484307][bookmark: _Toc359484762][bookmark: _Toc359485390]20-2.01A(1)  Summary
Section 20-2 includes specifications for installing irrigation systems.
The irrigation systems shown are diagrammatic.
[bookmark: _Toc356507684][bookmark: _Toc357760900][bookmark: _Toc358109915][bookmark: _Toc358790044][bookmark: _Toc358889966][bookmark: _Toc358890423][bookmark: _Toc359484308][bookmark: _Toc359484763][bookmark: _Toc359485391]20-2.01A(2)  Definitions
Not Used
[bookmark: _Toc356507685][bookmark: _Toc357760901][bookmark: _Toc358109916][bookmark: _Toc358790045][bookmark: _Toc358889967][bookmark: _Toc358890424][bookmark: _Toc359484309][bookmark: _Toc359484764][bookmark: _Toc359485392]20-2.01A(3)  Submittals
[bookmark: _Toc258479355][bookmark: _Toc356507686][bookmark: _Toc357760902][bookmark: _Toc358109917][bookmark: _Toc358790046][bookmark: _Toc358889968][bookmark: _Toc358890425][bookmark: _Toc359484310][bookmark: _Toc359484765][bookmark: _Toc359485393]20-2.01A(3)(a)  General
Submit shop drawings for the electrical components of the irrigation system except electrical service 30 days before installation. The drawings must:
1.	Include schematic wiring diagrams showing wire sizes and routes between electrical components
2.	Show conduit sizes
3.	Bear the written approval of the controller manufacturer or the manufacturer's authorized agent
4.	Be accompanied by:
4.1.	Colored wire and splice samples
4.2.	Manufacturer's descriptive and technical literature

After the work shown on the drawing is complete, submit 3 copies of the as-built shop drawings including any wire modifications for each controller installed.
For each controller, laminate and place in an envelope 1 copy of:
1.	As-built schematic wiring diagram including wiring modifications
2.	11 by 17 inches as-built irrigation plan

The laminate must be clear, mat-finished plastic that is at least 10 mils thick. The envelope must be heavy-duty plastic.
Attach the envelope to the inside of the controller enclosure or cabinet door. If the door is not large enough to secure the envelope, submit the envelope and its contents.
[bookmark: _Toc258479356][bookmark: _Toc356507687][bookmark: _Toc357760903][bookmark: _Toc358109918][bookmark: _Toc358790047][bookmark: _Toc358889969][bookmark: _Toc358890426][bookmark: _Toc359484311][bookmark: _Toc359484766][bookmark: _Toc359485394]20-2.01A(3)(b)  Manufacturer's Instructions
Submit as an informational submittal the manufacturer's installation instructions 15 days before installing:
1.	Couplings for conduits used for irrigation conduits
2.	Plastic pipe and fittings
3.	Solvent cement for plastic pipe and flexible hose
4.	Sprinklers
5.	Flow sensors

[bookmark: _Toc258479360][bookmark: _Toc356507688][bookmark: _Toc357760904][bookmark: _Toc358109919][bookmark: _Toc358790048][bookmark: _Toc358889970][bookmark: _Toc358890427][bookmark: _Toc359484312][bookmark: _Toc359484767][bookmark: _Toc359485395]20-2.01A(3)(c)  Maintenance and Operation Manuals
Before Contract acceptance, submit as an informational submittal a manufacturer's maintenance and operation manual for each type of controller installed.
[bookmark: _Toc356507689][bookmark: _Toc357760905][bookmark: _Toc358109920][bookmark: _Toc358790049][bookmark: _Toc358889971][bookmark: _Toc358890428][bookmark: _Toc359484313][bookmark: _Toc359484768][bookmark: _Toc359485396]20-2.01A(4)  Quality Control and Assurance
[bookmark: _Toc356507690][bookmark: _Toc357760906][bookmark: _Toc358109921][bookmark: _Toc358790050][bookmark: _Toc358889972][bookmark: _Toc358890429][bookmark: _Toc359484314][bookmark: _Toc359484769][bookmark: _Toc359485397]20-2.01A(4)(a)  General
Not Used
[bookmark: _Toc356507691][bookmark: _Toc357760907][bookmark: _Toc358109922][bookmark: _Toc358790051][bookmark: _Toc358889973][bookmark: _Toc358890430][bookmark: _Toc359484315][bookmark: _Toc359484770][bookmark: _Toc359485398]20-2.01A(4)(b)  Pressure Testing
[bookmark: _Toc356507692][bookmark: _Toc357760908][bookmark: _Toc358109923][bookmark: _Toc358790052][bookmark: _Toc358889974][bookmark: _Toc358890431][bookmark: _Toc359484316][bookmark: _Toc359484771][bookmark: _Toc359485399]20-2.01A(4)(b)(i)  General
Perform pressure testing for leakage on irrigation supply lines:
1.	In the Engineer's presence
2.	Between 8 a.m. and 5 p.m. except Saturdays and holidays unless authorized
3.	Before backfilling supply line trenches
4.	With irrigation system gate valves open
5.	With open ends of the supply line and fittings plugged or capped

Notify the Engineer at least 48 hours before performing a pressure test.
Choose either Method A or B to test supply lines installed by trenching and backfilling and supply lines that are completely visible after installation.
All other supply lines, including those installed in the ground by methods other than trenching and backfilling must be tested by Method A.
Test irrigation supply line in conduit by Method A with the testing period modified to 0.5 hour and no allowable pressure drop.
Use if the Contractor is not to choose the test method.
Replace the 3rd paragraph of section 20-2.01A(4)(b)(i)  with:
Supply lines on the discharge side of the valve must be tested in conformance with Method B only. Testing by Method A is not allowed.
Supply lines installed by trenching and backfilling and supply lines that are completely visible after installation must be tested by Method B.
[bookmark: _Toc356507693][bookmark: _Toc357760909][bookmark: _Toc358109924][bookmark: _Toc358790053][bookmark: _Toc358889975][bookmark: _Toc358890432][bookmark: _Toc359484317][bookmark: _Toc359484772][bookmark: _Toc359485400]20-2.01A(4)(b)(ii)  Method A
Method A pressure testing procedures for leakage must comply with the following:
1.	Pressure gauge must be calibrated from 0 to 200 psi in 5 psi increments and be accurate to within a tolerance of 2 psi.
2.	Supply line must be filled with water and connected to a pressure gauge. Place the pipeline under a pressure of 125 psi. Remove the source of pressure and leave the line under the required pressure.
3.	Test the supply line under the required pressure for a period of 1 hour. The pressure gauge must remain in place until each test period is complete.
4.	Leaks that develop in the tested portion of the system must be located and repaired after each test period if a drop of more than 5 psi is indicated by the pressure gauge. After the leaks have been repaired, repeat the 1 hour pressure test until the drop in pressure is 5 psi or less.

If a system consists of a new supply line connected to an existing line, the new supply line must be isolated from the existing line and tested.
[bookmark: _Toc356507694][bookmark: _Toc357760910][bookmark: _Toc358109925][bookmark: _Toc358790054][bookmark: _Toc358889976][bookmark: _Toc358890433][bookmark: _Toc359484318][bookmark: _Toc359484773][bookmark: _Toc359485401]20-2.01A(4)(b)(iii)  Method B
Method B pressure testing procedures for leakage must comply with the following:
1.	Before any portion of the supply line on the upstream side of a control valve is backfilled, water must be turned on for that portion of the line and maintained at full pressure from the water source for a period not less than 8 consecutive hours after all air has been expelled from the line. Before any portion of the supply line on the downstream side of the control valve is backfilled, perform the same test for a period not less than 1 hour.
2.	Repair leaks that develop in the tested portion of the system. After the leaks have been repaired, repeat the pressure test until no leaks occur as determined by the Engineer.

[bookmark: _Toc356507695][bookmark: _Toc357760911][bookmark: _Toc358109926][bookmark: _Toc358790055][bookmark: _Toc358889977][bookmark: _Toc358890434][bookmark: _Toc359484319][bookmark: _Toc359484774][bookmark: _Toc359485402]20-2.01A(4)(c)  Sprinkler Coverage Check
After installation of the sprinklers, check and adjust the entire sprinkler system for proper orientation and uniform coverage.
[bookmark: _Toc356507696][bookmark: _Toc357760912][bookmark: _Toc358109927][bookmark: _Toc358790056][bookmark: _Toc358889978][bookmark: _Toc358890435][bookmark: _Toc359484320][bookmark: _Toc359484775][bookmark: _Toc359485403]20-2.01A(4)(d)  Irrigation System Functional Tests
The functional tests for each irrigation controller or group of controllers and associated irrigation system served by a single electric service point must consist of at least 1 complete cycle of operation. The Engineer determines the length of the cycle.
Notify the Engineer at least 10 days before performing each functional test.
[bookmark: _Toc356507697][bookmark: _Toc357760913][bookmark: _Toc358109928][bookmark: _Toc358790057][bookmark: _Toc358889979][bookmark: _Toc358890436][bookmark: _Toc359484321][bookmark: _Toc359484776][bookmark: _Toc359485404]20-2.01A(4)(e)  Final Irrigation System Check
Perform the final check of the existing and new irrigation system between 20 and 30 days before Contract acceptance. The Engineer determines the length of the cycle.
Remote control valves connected to existing and new irrigation controllers must be checked for automatic operation when the controllers are in automatic mode.
[bookmark: _Toc354487540][bookmark: _Toc354488047][bookmark: _Toc356507698][bookmark: _Toc356508180][bookmark: _Toc357760914][bookmark: _Toc358109929][bookmark: _Toc358790058][bookmark: _Toc358889980][bookmark: _Toc358890437][bookmark: _Toc359484322][bookmark: _Toc359484777][bookmark: _Toc359485405]20-2.01B  Materials
[bookmark: _Toc356507699][bookmark: _Toc357760915][bookmark: _Toc358109930][bookmark: _Toc358790059][bookmark: _Toc358889981][bookmark: _Toc358890438][bookmark: _Toc359484323][bookmark: _Toc359484778][bookmark: _Toc359485406]20-2.01B(1)  General
Use minor concrete for replacing removed concrete facilities.
HMA for replacing removed asphalt concrete surfacing and facilities must comply with section 39. You may use minor HMA if authorized.
[bookmark: _Toc358889982][bookmark: _Toc358890439][bookmark: _Toc359484324][bookmark: _Toc359484779][bookmark: _Toc359485407][bookmark: _Toc258479407][bookmark: _Toc356507700][bookmark: _Toc357760916][bookmark: _Toc358109931][bookmark: _Toc358790060]20-2.01B(2)  Garden Valves
Each garden valve must:
1.	Be inverted nose type and of brass or bronze construction with female thread inlet
2.	Have a replaceable seat washer, rising valve stem within a protective collar, and male thread hose outlet
3.	Have a loose key handle

[bookmark: _Toc358889983][bookmark: _Toc358890440][bookmark: _Toc359484325][bookmark: _Toc359484780][bookmark: _Toc359485408]20-2.01B(3)  Recycled Water Identification
Irrigation components used for recycled water must be manufactured or painted purple. Recycled water irrigation pipe or tubing must have permanent wording "CAUTION RECYCLED WATER" in 2 rows on the tubing. The rows must be spaced approximately 180 degrees apart in the longitudinal direction of the tubing. Repeat the wording every 24 inches along tubing.
The recycled water warning sign must be a decal or a decal attached to a 1/16-inch thick aluminum plate or tag.
Each warning sign decal must:
1.	Show the phrase "Recycled Water, Do Not Drink" and the drinking glass graphic symbol
2.	Be UV fade and weather resistant and manufactured from flexible vinyl with or without mylar
3.	Have a purple background, black text, and self-adhesive backing

Each warning tag must:
1.	Show the phrase "RECYCLED WATER" and the drinking glass graphic symbol
2.	Be UV fade and weather resistant
3.	Be purple, double-sided, and manufactured from polyurethane
4.	Have an integral neck attachment and attachment hole capable of withstanding 178 pounds of pull-out resistance
5.	Have hot-stamped black lettering

Posts and hardware for warning signs must comply with section 56-4.
Concrete sprinkler protectors used with recycled water must be painted purple.
[bookmark: _Toc356507701][bookmark: _Toc357760917][bookmark: _Toc358109932][bookmark: _Toc358790061][bookmark: _Toc358889984][bookmark: _Toc358890441][bookmark: _Toc359484326][bookmark: _Toc359484781][bookmark: _Toc359485409]20-2.01B(4)  Location Markers
Location markers must be schedule 40 white PVC plastic pipe.
[bookmark: _Toc356507702][bookmark: _Toc357760918][bookmark: _Toc358109933][bookmark: _Toc358790062][bookmark: _Toc358889985][bookmark: _Toc358890442][bookmark: _Toc359484327][bookmark: _Toc359484782][bookmark: _Toc359485410]20-2.01B(5)  Pull Boxes
Pull boxes must comply with section 86-2.05 and be no. 5 or larger unless otherwise shown. Pull boxes for low voltage conductors must not have side openings.
Pull box covers used solely for irrigation electrical service must be marked "IRRIGATION".
[bookmark: _Toc258479413][bookmark: _Toc356507703][bookmark: _Toc357760919][bookmark: _Toc358109934][bookmark: _Toc358790063][bookmark: _Toc358889986][bookmark: _Toc358890443][bookmark: _Toc359484328][bookmark: _Toc359484783][bookmark: _Toc359485411]20-2.01B(6)  Unions
Unions must be brass or malleable iron capable of withstanding the maximum required working pressure.
[bookmark: _Toc356507704][bookmark: _Toc357760920][bookmark: _Toc358109935][bookmark: _Toc358790064][bookmark: _Toc358889987][bookmark: _Toc358890444][bookmark: _Toc359484329][bookmark: _Toc359484784][bookmark: _Toc359485412]20-2.01B(7)  Valve Boxes and Covers
Valve boxes must be precast concrete.
Covers must be:
1.	Concrete, steel, or cast iron.
2.	Marked "WATER" in cast-in letters not less than 1 inch high.
3.	1 piece, except 2 pieces are required when the weight of the valve box cover exceeds 35 pounds.

The valve box covers must include a polyurethane label with the appropriate controller letter and station number as shown.
[bookmark: _Toc358889988][bookmark: _Toc358890445][bookmark: _Toc359484330][bookmark: _Toc359484785][bookmark: _Toc359485413]20-2.01B(8)  Wye Strainers
Wye strainers must:
1.	Have a cast iron or all bronze body
2.	Have a removable stainless steel strainer screen:
2.1.	With an open area equal to at least 3 times the cross-sectional area of the pipe based on an iron pipe size
2.2.	With 40-mesh woven wire, except:
2.2.1.	For a backflow preventer assembly, the screen must be 20-mesh woven wire mesh or perforated sheet with 0.045-inch diameter holes
2.2.2.	For a valve assembly, the screen must be 80-mesh woven wire mesh
3.	Be capable of withstanding a working pressure of 150 psi
4.	Be equipped with a garden valve at the outlet

The wye strainer filter housing must:
1.	Withstand a working pressure of 150 psi
2.	Be manufactured of reinforced polypropylene plastic

[bookmark: _Toc354487541][bookmark: _Toc354488048][bookmark: _Toc356507705][bookmark: _Toc356508181][bookmark: _Toc357760921][bookmark: _Toc358109936][bookmark: _Toc358790065][bookmark: _Toc358889989][bookmark: _Toc358890446][bookmark: _Toc359484331][bookmark: _Toc359484786][bookmark: _Toc359485414]20-2.01C  Construction
[bookmark: _Toc356507706][bookmark: _Toc357760922][bookmark: _Toc358109937][bookmark: _Toc358790066][bookmark: _Toc358889990][bookmark: _Toc358890447][bookmark: _Toc359484332][bookmark: _Toc359484787][bookmark: _Toc359485415]20-2.01C(1)  General
Repair irrigation systems within 24 hours after a malfunction or damage occurs.
Connect underground metallic pipes, valves, or fittings made of dissimilar metals through a dielectric coupling or bushing.
You may install conduits, conductors, and supply lines by methods other than trenching provided that they are not damaged and are installed at the depths specified.
[bookmark: _Toc356507707][bookmark: _Toc357760923][bookmark: _Toc358109938][bookmark: _Toc358790067][bookmark: _Toc358889992][bookmark: _Toc358890449][bookmark: _Toc359484333][bookmark: _Toc359484788][bookmark: _Toc359485416]20-2.01C(2)  Trenching and Backfilling
Trench and backfill under section 86-2.01.
Remove plants under 20-1.03C as necessary to perform trenching. If plants are to remain, adjust trench alignment to minimize damage.
If removal of:
1.	Turf is required, remove to a maximum width of 12 inches.
2.	Groundcover is required, remove to a maximum width of 6 feet. Existing Carpobrotus and Delosperma may be rototilled if the backfill for the trenches does not contain plants longer than 6 inches in length.

Use if removed turf is to be reused.
Replace item 1 in the list in the 3rd paragraph of section 20-2.01C(2) with:
1.	Turf is required, keep removed turf cool and moist.

Make a 2-inch deep sawcut along neat lines around the perimeter of the pavement to be removed at locations determined by the Engineer.
The trench must have uniform bearing throughout the entire length and must be free of jagged rubble or sharp objects. Ensure conduit, supply line, and joints are not moved or damaged by backfill operations.
For a project with multiple water service points, excavate and backfill trenches for 1 service point at a time.
Trenches for irrigation supply lines and conduits 2-1/2 inches and larger must be 5 times the pipe or conduit diameter deep and 2 times the pipe or conduit diameter wide.
Trenches for irrigation supply lines and conduits 2 inches or less in diameter must be a minimum of 12 inches below finished grade, measured from the top of the installed pipe.
Trenches must be at least 4 feet from curbs, dikes, and paved shoulders.
Rocks and debris encountered during trenching operations must be brought to the surface of the ground. Remove rocks and debris as ordered. This work is change order work.
If trenching requires the removal of plants, in areas with:
1.	Turf, replace turf with sod under section 20-3.03C(3)(e).
2.	Groundcover, replace groundcover plants from flats and plant at 12 inches on center under section 20-3.03C. No replacement of Carpobrotus and Delosperma is required if removed by rototilling.

Use if removed turf is to be reused.
Replace item 1 in the list in the 11th paragraph of section 20-2.01C(2) with:
1.	Turf, replace with the removed turf.

Use if removed turf area is to be seeded.
Replace item 1 in the list in the 11th paragraph of section 20-2.01C(2) with:
1.	Turf, seed trench areas with __________ (________) seed at the rate of ___ lbs/1,000 sq ft after compacting and grading the backfill materials. If settlement occurs after seeding or bare spots appear, regrade and reseed these areas. Water seeded areas as required to keep the soil moist.

Use if replacement of ground cover is not required.
Replace item 2 in the list in the 11th paragraph of section 20-2.01C(2) with:
2.	Groundcover, replacement of groundcover that is removed or rototilled is not required.

Where existing surfacing is removed, replace the structural section to match the materials removed. Replacement concrete must be of uniform smoothness, color, and texture equal to the adjacent concrete surface. Dispose of removed material.
Install supply line and conduits at the bottom of trenches and backfill with sand to a depth of 2 inches over the top of the supply lines and conduits. Excluding the part of the trench backfilled with surfacing or pavement, the remainder of the trench must be backfilled with material that is excavated from the trench. Rock, broken concrete, asphalt concrete and other particles larger than 2 inches in greatest dimension must not be used.
Use if preemergent pesticides are to be used.
Add to section 20-2.01C(2):
Apply 1 application of a preemergent pesticide to trenched areas in existing ground cover areas and to trenched areas adjacent to fences, curbs, dikes and shoulders. The Engineer determines when the preemergent pesticide must be applied.
[bookmark: _Toc356507708][bookmark: _Toc357760924][bookmark: _Toc358109939][bookmark: _Toc358790068][bookmark: _Toc358889993][bookmark: _Toc358890450][bookmark: _Toc359484334][bookmark: _Toc359484789][bookmark: _Toc359485417]20-2.01C(3)  Pull Boxes
Install pull boxes under section 86-2.05 at the following locations:
1.	At all conductor splices except splices made in valve boxes
2.	Within 5 feet of irrigation controllers
3.	At ends of electrical conduits
4.	At other locations shown

[bookmark: _Toc356507709][bookmark: _Toc357760925][bookmark: _Toc358109940][bookmark: _Toc358790069][bookmark: _Toc358889994][bookmark: _Toc358890451][bookmark: _Toc359484335][bookmark: _Toc359484790][bookmark: _Toc359485418]20-2.01C(4)  Valve Boxes and Covers
Install and identify each valve box as shown.
In walkways and paved areas, install the top of the valve box flush with the surrounding finished grade.
[bookmark: _Toc356507710][bookmark: _Toc357760926][bookmark: _Toc358109941][bookmark: _Toc358790070][bookmark: _Toc358889995][bookmark: _Toc358890452][bookmark: _Toc359484336][bookmark: _Toc359484791][bookmark: _Toc359485419]20-2.01C(5)  Recycled Water Warning Signs
Install recycled water warning signs on irrigation facilities using recycled water.
Install sign decals directly to clean, smooth surfaces. Clean the surface with alcohol or an equivalent cleaner before applying the decal.
Install a 4 by 4 inch warning sign decal to each:
1.	Backflow preventer assembly
2.	Irrigation controller enclosure cabinet door

Install a 2 by 2 inch warning tag to the each remote control valve and valve box cover.
Install a 2-1/2 by 3 inches sign decal to each sprinkler riser.
Under local regulations, install a 12 by 12 inch warning sign decal on an aluminum plate and attach to gates, fences, and walls located in the vicinity of a recycled water irrigation system. On gates and fences, install signs with S hooks and C clips or 14-gauge galvanized steel wire. On concrete walls or other rough surfaces, install signs with a silicon-based adhesive.
[bookmark: _Toc358889991][bookmark: _Toc358890448][bookmark: _Toc359484337][bookmark: _Toc359484792][bookmark: _Toc359485420]20-2.01C(6)  Garden Valves
Furnish 3 keys for each garden valve before Contract acceptance.
[bookmark: _Toc354487543][bookmark: _Toc354488050][bookmark: _Toc356507711][bookmark: _Toc356508182][bookmark: _Toc357760927][bookmark: _Toc358109942][bookmark: _Toc358790071][bookmark: _Toc358889996][bookmark: _Toc358890453][bookmark: _Toc359484338][bookmark: _Toc359484793][bookmark: _Toc359485421]20-2.01D  Payment
Not Used
[bookmark: _Toc354487592][bookmark: _Toc354488052][bookmark: _Toc354489004][bookmark: _Toc355256500][bookmark: _Toc356476811][bookmark: _Toc356507712][bookmark: _Toc356507950][bookmark: _Toc356507990][bookmark: _Toc356508183][bookmark: _Toc356570290][bookmark: _Toc356570765][bookmark: _Toc356570875][bookmark: _Toc357760928][bookmark: _Toc358109943][bookmark: _Toc358790072][bookmark: _Toc358889997][bookmark: _Toc358890454][bookmark: _Toc359484339][bookmark: _Toc359484794][bookmark: _Toc359485422][bookmark: _Toc264879024][bookmark: _Toc263841056][bookmark: _Toc263839925][bookmark: _Toc263423466][bookmark: _Toc263423212][bookmark: _Toc263422093][bookmark: _Toc261961194][bookmark: _Toc261878706][bookmark: _Toc263841057][bookmark: _Toc263839926][bookmark: _Toc263423467][bookmark: _Toc263423213][bookmark: _Toc263422094][bookmark: _Toc261961195][bookmark: _Toc261878707]20-2.02  EXISTING IRRIGATION FACILITIES
[bookmark: _Toc356507713][bookmark: _Toc357760929][bookmark: _Toc358109944][bookmark: _Toc358790073][bookmark: _Toc358889998][bookmark: _Toc358890455][bookmark: _Toc359484340][bookmark: _Toc359484795][bookmark: _Toc359485423]20-2.02A General
[bookmark: _Toc356507714][bookmark: _Toc357760930][bookmark: _Toc358109945][bookmark: _Toc358790074][bookmark: _Toc358889999][bookmark: _Toc358890456][bookmark: _Toc359484341][bookmark: _Toc359484796][bookmark: _Toc359485424]20-2.02A(1)  Summary
Section 20-2.02 includes specifications for checking, testing, operating, replacing, and relocating existing irrigation facilities.
[bookmark: _Toc356507715][bookmark: _Toc357760931][bookmark: _Toc358109946][bookmark: _Toc358790075][bookmark: _Toc358890000][bookmark: _Toc358890457][bookmark: _Toc359484342][bookmark: _Toc359484797][bookmark: _Toc359485425]20-2.02A(2)  Definitions
Not Used
[bookmark: _Toc356507716][bookmark: _Toc357760932][bookmark: _Toc358109947][bookmark: _Toc358790076][bookmark: _Toc358890001][bookmark: _Toc358890458][bookmark: _Toc359484343][bookmark: _Toc359484798][bookmark: _Toc359485426]20-2.02A(3)  Submittals
Submit a list of irrigation system deficiencies within 7 days after checking the existing facilities.
[bookmark: _Toc356507717][bookmark: _Toc357760933][bookmark: _Toc358109948][bookmark: _Toc358790077][bookmark: _Toc358890002][bookmark: _Toc358890459][bookmark: _Toc359484344][bookmark: _Toc359484799][bookmark: _Toc359485427]20-2.02A(4)  Quality Control and Assurance
After irrigation facilities have been relocated, demonstrate in the presence of the Engineer that the relocated facilities function properly.
Certify each existing backflow preventer under section 20-2.03A(4).
[bookmark: _Toc356507718][bookmark: _Toc356508184][bookmark: _Toc357760934][bookmark: _Toc358109949][bookmark: _Toc358790078][bookmark: _Toc358890003][bookmark: _Toc358890460][bookmark: _Toc359484345][bookmark: _Toc359484800][bookmark: _Toc359485428]20-2.02B  Materials
[bookmark: _Toc356507719][bookmark: _Toc356508185]Valve box covers must be the same size as the covers they replace.
Control and neutral conductors must be the same size and color as the control and neutral conductors they replace.
[bookmark: _Toc357760935][bookmark: _Toc358109950][bookmark: _Toc358790079][bookmark: _Toc358890004][bookmark: _Toc358890461][bookmark: _Toc359484346][bookmark: _Toc359484801][bookmark: _Toc359485429]20-2.02C  Construction
[bookmark: _Toc356507720][bookmark: _Toc357760936][bookmark: _Toc358109951][bookmark: _Toc358790080][bookmark: _Toc358890005][bookmark: _Toc358890462][bookmark: _Toc359484347][bookmark: _Toc359484802][bookmark: _Toc359485430]20-2.02C(1)  General
Notify the Engineer at least 4 business days before shutting off the water supply to any portion of the existing irrigation system and immediately after restoring the water supply to any portion of the existing irrigation system.
If an irrigation facility to be relocated is determined unsuitable by the Engineer, replace irrigation facility under section 20-2. This work is change order work.
[bookmark: _Toc356507721][bookmark: _Toc357760937][bookmark: _Toc358109952][bookmark: _Toc358790081][bookmark: _Toc358890006][bookmark: _Toc358890463][bookmark: _Toc359484348][bookmark: _Toc359484803][bookmark: _Toc359485431]20-2.02C(2)  Check and Test Existing Irrigation Facilities
Before performing irrigation system work, check existing irrigation facilities to remain in place or to be relocated. The Engineer determines the test watering cycle lengths. Check for deficiencies including missing parts, damaged components, and improper operation. Correct deficiencies as ordered. The correction of deficiencies is change order work.
[bookmark: _Toc356507723][bookmark: _Toc357760938][bookmark: _Toc358109953][bookmark: _Toc358790082][bookmark: _Toc358890007][bookmark: _Toc358890464][bookmark: _Toc359484349][bookmark: _Toc359484804][bookmark: _Toc359485432]20-2.02C(3)  Operate Existing Irrigation Facilities
If the Contract includes a bid item for operate existing irrigation facilities, after performing work under section 20-2.02C(2), operate existing irrigation facilities through Contract acceptance.
Operate existing irrigation facilities except for water meters, underground supply lines, control and neutral conductors, and electrical conduits.
Check for proper operation at least once every 30 days. Adjust, repair, or replace existing irrigation facilities within 7 days of finding any deficiency.
Operate irrigation systems using the automatic irrigation controller until Contract acceptance. You may operate irrigation controllers manually during plant replacement, fertilization, weed germination, and repair work.
Program the irrigation controllers for seasonal requirements.
[bookmark: _Toc356507726][bookmark: _Toc357760939][bookmark: _Toc358109954][bookmark: _Toc358790083][bookmark: _Toc358890008][bookmark: _Toc358890465][bookmark: _Toc359484350][bookmark: _Toc359484805][bookmark: _Toc359485433]20-2.02C(4)  Replace Valve Box Covers
Existing valve box covers shown to be replaced must remain in place until the new covers are ready to be installed.
Dispose of removed valve box covers.
[bookmark: _Toc356507727][bookmark: _Toc357760940][bookmark: _Toc358109955][bookmark: _Toc358790084][bookmark: _Toc358890009][bookmark: _Toc358890466][bookmark: _Toc359484351][bookmark: _Toc359484806][bookmark: _Toc359485434]20-2.02C(5)  Relocate Backflow Preventer Assemblies
Relocate backflow preventer assembly as shown and install under section 20-2.03C.
[bookmark: _Toc356507728][bookmark: _Toc357760941][bookmark: _Toc358109956][bookmark: _Toc358790085][bookmark: _Toc358890010][bookmark: _Toc358890467][bookmark: _Toc359484352][bookmark: _Toc359484807][bookmark: _Toc359485435]20-2.02C(6)  Relocate Water Meters
Relocate water meter as shown.
[bookmark: _Toc356507729][bookmark: _Toc357760942][bookmark: _Toc358109957][bookmark: _Toc358790086][bookmark: _Toc358890011][bookmark: _Toc358890468][bookmark: _Toc359484353][bookmark: _Toc359484808][bookmark: _Toc359485436]20-2.02C(7)  Relocate Irrigation Controllers
Relocate irrigation controller as shown and install under section 20-2.07C.
[bookmark: _Toc356507730][bookmark: _Toc357760943][bookmark: _Toc358109958][bookmark: _Toc358790087][bookmark: _Toc358890012][bookmark: _Toc358890469][bookmark: _Toc359484354][bookmark: _Toc359484809][bookmark: _Toc359485437]20-2.02D Payment
Not Used
[bookmark: _Toc354487544][bookmark: _Toc354488054][bookmark: _Toc354489005][bookmark: _Toc355256502][bookmark: _Toc356476812][bookmark: _Toc356507732][bookmark: _Toc356507951][bookmark: _Toc356507991][bookmark: _Toc356508187][bookmark: _Toc356570291][bookmark: _Toc356570766][bookmark: _Toc356570876][bookmark: _Toc357760944][bookmark: _Toc358109959][bookmark: _Toc358790088][bookmark: _Toc358890013][bookmark: _Toc358890470][bookmark: _Toc359484355][bookmark: _Toc359484810][bookmark: _Toc359485438]20-2.03  BACKFLOW PREVENTER ASSEMBLIES
[bookmark: _Toc354487545][bookmark: _Toc354488055][bookmark: _Toc356507733][bookmark: _Toc356508188][bookmark: _Toc357760945][bookmark: _Toc358109960][bookmark: _Toc358790089][bookmark: _Toc358890014][bookmark: _Toc358890471][bookmark: _Toc359484356][bookmark: _Toc359484811][bookmark: _Toc359485439]20-2.03A  General
[bookmark: _Toc356507734][bookmark: _Toc357760946][bookmark: _Toc358109961][bookmark: _Toc358790090][bookmark: _Toc358890015][bookmark: _Toc358890472][bookmark: _Toc359484357][bookmark: _Toc359484812][bookmark: _Toc359485440]20-2.03A(1)  Summary
Section 20-2.03 includes specifications for installing a backflow preventer assembly.
[bookmark: _Toc356507735][bookmark: _Toc357760947][bookmark: _Toc358109962][bookmark: _Toc358790091][bookmark: _Toc358890016][bookmark: _Toc358890473][bookmark: _Toc359484358][bookmark: _Toc359484813][bookmark: _Toc359485441]20-2.03A(2)  Definitions
Not Used
[bookmark: _Toc356507736][bookmark: _Toc357760948][bookmark: _Toc358109963][bookmark: _Toc358790092][bookmark: _Toc358890017][bookmark: _Toc358890474][bookmark: _Toc359484359][bookmark: _Toc359484814][bookmark: _Toc359485442]20-2.03A(3)  Submittals
Not Used
[bookmark: _Toc356507737][bookmark: _Toc357760949][bookmark: _Toc358109964][bookmark: _Toc358790093][bookmark: _Toc358890018][bookmark: _Toc358890475][bookmark: _Toc359484360][bookmark: _Toc359484815][bookmark: _Toc359485443]20-2.03A(4)  Quality Control and Assurance
Each backflow preventer assembly must be certified by a backflow preventer tester. The tester must have an active and valid certification from the water purveyor having jurisdiction.
If the local water purveyor does not have a certification program, the tester must be certified by AWWA or a nearby county with a certification program.
Notify the Engineer at least 5 business days before certifying backflow preventer assembly.
Certify each backflow preventer assembly annually and within 10 days before Contract acceptance.
[bookmark: _Toc354487546][bookmark: _Toc354488056][bookmark: _Toc356507738][bookmark: _Toc356508189][bookmark: _Toc357760950][bookmark: _Toc358109965][bookmark: _Toc358790094][bookmark: _Toc358890019][bookmark: _Toc358890476][bookmark: _Toc359484361][bookmark: _Toc359484816][bookmark: _Toc359485444]20-2.03B  Materials
[bookmark: _Toc354487547][bookmark: _Toc354488057][bookmark: _Toc356507739][bookmark: _Toc356508190][bookmark: _Toc357760951][bookmark: _Toc358109966][bookmark: _Toc358790095][bookmark: _Toc358890020][bookmark: _Toc358890477][bookmark: _Toc359484362][bookmark: _Toc359484817][bookmark: _Toc359485445]20-2.03B(1)  General
Each backflow preventer assembly must include:
1.	Backflow preventer including gate valve, wye strainer, brass or malleable iron unions, fittings, and supports
2.	Blanket
3.	Enclosure
4.	Concrete pad

Concrete for the pad must be minor concrete, except the concrete must not contain less than 463 pounds of cementitious material per cubic yard. Hand mixing of the concrete is allowed.
[bookmark: _Toc354487548][bookmark: _Toc354488058][bookmark: _Toc356507740][bookmark: _Toc356508191][bookmark: _Toc357760952][bookmark: _Toc358109967][bookmark: _Toc358790096][bookmark: _Toc358890021][bookmark: _Toc358890478][bookmark: _Toc359484363][bookmark: _Toc359484818][bookmark: _Toc359485446]20-2.03B(2)  Backflow Preventers
Each backflow preventer must:
1.	Be reduced-pressure principle type.
2.	Comply with the requirements of the water purveyor that has jurisdiction.
3.	Be factory-assembled with:
3.1.	2 check valves
3.2.	1 pressure differential relief valve
3.3.	4 test cocks
3.4.	2 shut-off valves manufactured from iron or bronze. Shut-off valves must be one of the following:
3.4.1.	Resilient wedge gate valves
3.4.2.	Resilient seated and fully ported ball valves
3.4.3.	Resilient seated butterfly valves

Backflow preventer components must be capable of withstanding a working pressure of 150 psi.
[bookmark: _Toc354487549][bookmark: _Toc354488059][bookmark: _Toc356507741][bookmark: _Toc356508192][bookmark: _Toc357760953][bookmark: _Toc358109968][bookmark: _Toc358790097][bookmark: _Toc358890022][bookmark: _Toc358890479][bookmark: _Toc359484364][bookmark: _Toc359484819][bookmark: _Toc359485447]20-2.03B(3)  Backflow Preventer Blankets
Each backflow preventer blanket must:
1.	Be polyester fabric coated with vinyl or polymeric resin
2.	Be resistant to UV light, water, mildew, and fire
3.	Have an R-value from R-30 to R-38

Blankets must have a securing mechanism that includes either zippers, velcro, grommets, snaps, buttons, or any combination of these. Wherever the backflow preventer is not in an enclosure, the securing mechanism must be capable of accepting a padlock.
Use to specify the color of the backflow preventer blanket.
Add to section 20-2.03B(3):
The color of the backflow preventer blanket must be ____________.
[bookmark: _Toc356507742][bookmark: _Toc357760954][bookmark: _Toc358109969][bookmark: _Toc358790098][bookmark: _Toc358890023][bookmark: _Toc358890480][bookmark: _Toc359484365][bookmark: _Toc359484820][bookmark: _Toc359485448]20-2.03B(4)  Backflow Preventer Enclosures
Each backflow preventer enclosure must:
1.	Have expanded metal sides, ends, and top panels fabricated from 9-gauge minimum thickness stainless sheet steel with openings of approximately 3/4 by 1-3/4 inches
2.	Have expanded metal panels attached to the 3/16-inch thick steel frame by a series of welds not less than 1/4 inch in length and spaced not more than 4 inches on center, along the edges of the enclosure
3.	Have Type 304 stainless steel lock guards with a minimum thickness of 12 gauge.
4.	Have hexagonal nuts and lock-type washers
5.	Be powder coated by the manufacturer to match color no. 20450 of FED-STD-595.
6.	Have padlock clasp or latch and lock mechanism

Use to specify a different paint color.
Replace "20450 of FED-STD-595" in item 5 in the list in the 1st paragraph of section 20-2.03B(4) with:
___________________.

[bookmark: _Toc354487550][bookmark: _Toc354488060][bookmark: _Toc356507744][bookmark: _Toc356508193][bookmark: _Toc357760955][bookmark: _Toc358109970][bookmark: _Toc358790099][bookmark: _Toc358890024][bookmark: _Toc358890481][bookmark: _Toc359484366][bookmark: _Toc359484821][bookmark: _Toc359485449]20-2.03C  Construction
Finish exposed top surfaces of concrete pad with a medium broom finish applied parallel to the long dimension of pads.
Install hold-downs for the backflow preventer assembly enclosure when concrete is still plastic.
[bookmark: _Toc354487551][bookmark: _Toc354488061][bookmark: _Toc356507745][bookmark: _Toc356508194][bookmark: _Toc357760956][bookmark: _Toc358109971][bookmark: _Toc358790100][bookmark: _Toc358890025][bookmark: _Toc358890482][bookmark: _Toc359484367][bookmark: _Toc359484822][bookmark: _Toc359485450]20-2.03D  Payment
Not Used
[bookmark: _Toc354487552][bookmark: _Toc354488062][bookmark: _Toc354489006][bookmark: _Toc355256503][bookmark: _Toc356476813][bookmark: _Toc356507746][bookmark: _Toc356507952][bookmark: _Toc356507992][bookmark: _Toc356508195][bookmark: _Toc356570292][bookmark: _Toc356570767][bookmark: _Toc356570877][bookmark: _Toc357760957][bookmark: _Toc358109972][bookmark: _Toc358790101][bookmark: _Toc358890026][bookmark: _Toc358890483][bookmark: _Toc359484368][bookmark: _Toc359484823][bookmark: _Toc359485451]20-2.04  CAM COUPLER ASSEMBLIES
[bookmark: _Toc354487553][bookmark: _Toc354488063][bookmark: _Toc356507747][bookmark: _Toc356508196][bookmark: _Toc357760958][bookmark: _Toc358109973][bookmark: _Toc358790102][bookmark: _Toc358890027][bookmark: _Toc358890484][bookmark: _Toc359484369][bookmark: _Toc359484824][bookmark: _Toc359485452]20-2.04A  General
Section 20-2.04 includes specifications for installing a cam coupler assembly.
[bookmark: _Toc354487554][bookmark: _Toc354488064][bookmark: _Toc356507748][bookmark: _Toc356508197][bookmark: _Toc357760959][bookmark: _Toc358109974][bookmark: _Toc358790103][bookmark: _Toc358890028][bookmark: _Toc358890485][bookmark: _Toc359484370][bookmark: _Toc359484825][bookmark: _Toc359485453]20-2.04B  Materials
Each cam coupler assembly must consist of a cam coupler, dust cap, check valve, pipes, fittings, concrete thrust block, and valve box with woven wire cloth and gravel.
Cam couplers and keys must be manufactured of brass or bronze and be able to withstand a working pressure of 150 psi.
Furnish 3 loose cam coupler keys before Contract acceptance.
[bookmark: _Toc354487555][bookmark: _Toc354488065][bookmark: _Toc356507749][bookmark: _Toc356508198][bookmark: _Toc357760960][bookmark: _Toc358109975][bookmark: _Toc358790104][bookmark: _Toc358890029][bookmark: _Toc358890486][bookmark: _Toc359484371][bookmark: _Toc359484826][bookmark: _Toc359485454]20-2.04C  Construction
Install cam coupler assemblies in valve boxes as shown.
[bookmark: _Toc354487556][bookmark: _Toc354488066][bookmark: _Toc356507750][bookmark: _Toc356508199][bookmark: _Toc357760961][bookmark: _Toc358109976][bookmark: _Toc358790105][bookmark: _Toc358890030][bookmark: _Toc358890487][bookmark: _Toc359484372][bookmark: _Toc359484827][bookmark: _Toc359485455]20-2.04D  Payment
Not Used
[bookmark: _Toc354487557][bookmark: _Toc354488067][bookmark: _Toc354489007][bookmark: _Toc355256504][bookmark: _Toc356476814][bookmark: _Toc356507751][bookmark: _Toc356507953][bookmark: _Toc356507993][bookmark: _Toc356508200][bookmark: _Toc356570293][bookmark: _Toc356570768][bookmark: _Toc356570878][bookmark: _Toc357760962][bookmark: _Toc358109977][bookmark: _Toc358790106][bookmark: _Toc358890031][bookmark: _Toc358890488][bookmark: _Toc359484373][bookmark: _Toc359484828][bookmark: _Toc359485456]20-2.05  CONTROL AND NEUTRAL CONDUCTORS
[bookmark: _Toc354487558][bookmark: _Toc354488068][bookmark: _Toc356507752][bookmark: _Toc356508201][bookmark: _Toc357760963][bookmark: _Toc358109978][bookmark: _Toc358790107][bookmark: _Toc358890032][bookmark: _Toc358890489][bookmark: _Toc359484374][bookmark: _Toc359484829][bookmark: _Toc359485457]20-2.05A  General
[bookmark: _Toc356507753][bookmark: _Toc357760964][bookmark: _Toc358109979][bookmark: _Toc358790108][bookmark: _Toc358890033][bookmark: _Toc358890490][bookmark: _Toc359484375][bookmark: _Toc359484830][bookmark: _Toc359485458]20-2.05A(1)  Summary
Section 20-2.05 includes specifications for installing control and neutral conductors.
[bookmark: _Toc356507754][bookmark: _Toc357760965][bookmark: _Toc358109980][bookmark: _Toc358790109][bookmark: _Toc358890034][bookmark: _Toc358890491][bookmark: _Toc359484376][bookmark: _Toc359484831][bookmark: _Toc359485459]20-2.05A(2)  Definitions
Not Used
[bookmark: _Toc356507755][bookmark: _Toc357760966][bookmark: _Toc358109981][bookmark: _Toc358790110][bookmark: _Toc358890035][bookmark: _Toc358890492][bookmark: _Toc359484377][bookmark: _Toc359484832][bookmark: _Toc359485460]20-2.05A(3)  Submittals
Not Used
[bookmark: _Toc356507756][bookmark: _Toc357760967][bookmark: _Toc358109982][bookmark: _Toc358790111][bookmark: _Toc358890036][bookmark: _Toc358890493][bookmark: _Toc359484378][bookmark: _Toc359484833][bookmark: _Toc359485461]20-2.05A(4)  Quality Control and Assurance
Perform field tests on control and neutral conductors. Field tests must comply with the specifications for lighting circuits in section 86-2.12B.
Where the conductors are installed by trenching and backfilling, perform field tests after a minimum of 6 inches of backfill material has been placed and compacted over the conductors.
[bookmark: _Toc354487559][bookmark: _Toc354488069][bookmark: _Toc354489008][bookmark: _Toc355256505][bookmark: _Toc356476815][bookmark: _Toc356507757][bookmark: _Toc356507954][bookmark: _Toc356508202][bookmark: _Toc357760968][bookmark: _Toc358109983][bookmark: _Toc358790112][bookmark: _Toc358890037][bookmark: _Toc358890494][bookmark: _Toc359484379][bookmark: _Toc359484834][bookmark: _Toc359485462]20-2.05B  Materials
Control and neutral conductors must comply with the requirements in section 86-1.02.
For connections between 24-volt irrigation controllers and valve solenoids, use control and neutral conductors. Conductors must include a control conductor for each valve and a common neutral.
Conductor insulation color, except for the stripes, must be continuous throughout. The color of the conductors must be consistent from the controller to each valve. Neutral conductors must be white. Do not use white for control conductors. Do not use conductors with green insulation except as permitted by the NEC.
Conductors must be:
1.	No. 12 AWG or larger or no. 14 AWG or larger for armor-clad
2.	Rated for 36 V or 600 V for armor-clad
3.	Rated for direct burial
4.	Underground feeder cable Type UF and TWU
5.	Solid, uncoated copper for armor-clad
6.	Not less than 90 percent of the AWG diameter required

No. 10 and smaller conductors must be insulated with a minimum of 56 mils of PVC or a minimum of 41 mils of polyethylene. No. 8 and larger conductors must be insulated with a minimum of 70 mils of PVC.
No. 10 and smaller armor-clad conductors must be insulated with a minimum of 41 mils of polyethylene. No. 8 and larger armor-clad conductors must be insulated with 54 to 60 mils of PVC.
Armor-clad conductors must include:
1.	Stainless steel tape armor, Type 304 and helically wrapped with a 33 percent minimum overlap. The tape must be 0.5 inch wide and at least 0.005 inch thick.
2.	PVC outer conductor jacket that is UV resistant and complies with the ICEA S-61-402, NEMA standard WC5 and UL listing 1263. The jacket nominal thickness must be 24 to 30 mils thick.

Use if the Contractor has the option of installing conductors in conduit instead of using armor-clad conductors.
Add to section 20-2.05B:
You may use conductors that are not armor-clad if installed in a conduit.
[bookmark: _Toc354487561][bookmark: _Toc354488071][bookmark: _Toc356507760][bookmark: _Toc356508204][bookmark: _Toc357760969][bookmark: _Toc358109984][bookmark: _Toc358790113][bookmark: _Toc358890038][bookmark: _Toc358890495][bookmark: _Toc359484380][bookmark: _Toc359484835][bookmark: _Toc359485463]20-2.05C  Construction
[bookmark: _Toc357760970][bookmark: _Toc358109985][bookmark: _Toc358790114][bookmark: _Toc358890039][bookmark: _Toc358890496][bookmark: _Toc359484381][bookmark: _Toc359484836][bookmark: _Toc359485464]20-2.05C(1)  General
Not Used
[bookmark: _Toc357760971][bookmark: _Toc358109986][bookmark: _Toc358790115][bookmark: _Toc358890040][bookmark: _Toc358890497][bookmark: _Toc359484382][bookmark: _Toc359484837][bookmark: _Toc359485465]20-2.05C(2)  In Open Trenches
Do not install control and neutral conductors above each other in an open trench. Wrap conductors together with electrical tape at 5 foot intervals.
Where conductors are installed in the same trench as supply line, install at the same depth as the line. At other locations, install conductors not less than 12 inches below finished grade.
Where conductors are not in a supply line trench, install conductors at least 4 feet from curbs, dikes, and paved shoulders.
[bookmark: _Toc357760972][bookmark: _Toc358109987][bookmark: _Toc358790116][bookmark: _Toc358890041][bookmark: _Toc358890498][bookmark: _Toc359484383][bookmark: _Toc359484838][bookmark: _Toc359485466]20-2.05C(3)  In Conduits
Install conductors in electrical conduit if conductors are to be:
1.	Surface mounted
2.	Installed in or on structures
3.	Installed under paved areas
4.	Installed in irrigation conduits
5.	Placed in concrete

[bookmark: _Toc357760973][bookmark: _Toc358109988][bookmark: _Toc358790117][bookmark: _Toc358890042][bookmark: _Toc358890499][bookmark: _Toc359484384][bookmark: _Toc359484839][bookmark: _Toc359485467]20-2.05C(4)  Splicing
Splice low voltage control and neutral conductors under sections 86-2.09C, 86-2.09D, and 86-2.09E, except do not use method B. Tape used for splice insulation must be PVC tape.
Leave at least 2 feet of slack for each conductor at each:
1.	Pull box
2.	Valve box for each conductor that is connected to other facilities within the box or spliced within the box

Do not splice conductors in irrigation controller cabinets.
Permanent splice connections must be made with freshly cut and skinned conductors. Do not use temporary splices made for testing valve circuits as permanent splices.
[bookmark: _Toc357760974][bookmark: _Toc358109989][bookmark: _Toc358790118][bookmark: _Toc358890043][bookmark: _Toc358890500][bookmark: _Toc359484385][bookmark: _Toc359484840][bookmark: _Toc359485468]20-2.05C(5)  Marking
Mark control and neutral conductors in pull boxes, valve boxes, at irrigation control terminals, and at splices.
Mark conductor terminations and splices with adhesive cloth wrap-around markers. Seal markers with clear, heat-shrinkable sleeves.
Mark nonspliced conductors with clip-on C-shaped white extruded PVC sleeves. Sleeves must have black indented legends of uniform depth with transparent overlays over the legends and chevron cuts for the alignment of 2 or more sleeves.
Identify markers for the control conductors with the appropriate irrigation controller and station number.
[bookmark: _Toc354487562][bookmark: _Toc354488072][bookmark: _Toc356507761][bookmark: _Toc356508205][bookmark: _Toc357760975][bookmark: _Toc358109990][bookmark: _Toc358790119][bookmark: _Toc358890044][bookmark: _Toc358890501][bookmark: _Toc359484386][bookmark: _Toc359484841][bookmark: _Toc359485469]20-2.05D  Payment
Not Used
[bookmark: _Toc354487568][bookmark: _Toc354488078][bookmark: _Toc354489014][bookmark: _Toc355256511][bookmark: _Toc356476819][bookmark: _Toc356507767][bookmark: _Toc356507958][bookmark: _Toc356507995][bookmark: _Toc356508211][bookmark: _Toc356570295][bookmark: _Toc356570770][bookmark: _Toc356570880][bookmark: _Toc357760976][bookmark: _Toc358109991][bookmark: _Toc358790120][bookmark: _Toc358890045][bookmark: _Toc358890502][bookmark: _Toc359484387][bookmark: _Toc359484842][bookmark: _Toc359485470]20-2.06  FLOW SENSORS
[bookmark: _Toc354487569][bookmark: _Toc354488079][bookmark: _Toc356507768][bookmark: _Toc356508212][bookmark: _Toc357760977][bookmark: _Toc358109992][bookmark: _Toc358790121][bookmark: _Toc358890046][bookmark: _Toc358890503][bookmark: _Toc359484388][bookmark: _Toc359484843][bookmark: _Toc359485471]20-2.06A  General
Section 20-2.06 includes specifications for installing a flow sensor.
[bookmark: _Toc354487570][bookmark: _Toc354488080][bookmark: _Toc356507769][bookmark: _Toc356508213][bookmark: _Toc357760978][bookmark: _Toc358109993][bookmark: _Toc358790122][bookmark: _Toc358890047][bookmark: _Toc358890504][bookmark: _Toc359484389][bookmark: _Toc359484844][bookmark: _Toc359485472]20-2.06B  Materials
Each flow sensor must be an inline type with a nonmagnetic spinning impeller as the only moving part.
The electronics housing must:
1.	Be schedule 80 PVC or cast 85-5-5-5 bronze
2.	Include glass-filled polyphenylene sulfide
3.	Be easily removable from the meter body and include 2 ethylene-propylene O-rings

The impeller must be tungsten carbide.
The electronics must be rated to withstand prolonged water immersion conditions and include 2 single conductor 18 AWG leads, 48 inches long.
The insulation must be direct burial UF type colored red for the positive lead and black for the negative lead.
The flow sensor must be capable of withstanding:
1.	100 to 400 psi operating pressure depending on sensor size shown
2.	Liquid temperatures up to 220 degrees F
3.	Flows from 1/2 to 15 ft/sec

Use if additional flow sensor cable required. Edit as required.
Add to section 20-2.06B:
Flow sensor cable must be rated 600V and 194 degree F, be UL listed as Type TC, meet requirements of ICEA/NEMA, and comply with the following:
1.	Consist of two no. __ minimum stranded copper conductors. Insulated conductor must be color coded with a PVC or nylon jacket.
2.	Include a tinned cooper braid or aluminized polyester film shield. Where the film is used, a no. 18 (or larger stranded) or no. 16 (solid), tinned, copper drain wire to be placed between the insulated conductors and the shield and in contact with the conductive surface of the shield.
3.	Include a black PVC jacket with a minimum nominal thickness of either 50 mils or 48 mils where capacitance of conductors to other conductors and the shield is 87 pF/ft or better. The cable jacket must be marked with the insulation type designation, conductor size, and voltage and temperature ratings.
4.	Have an outside diameter of __ to __ inch.
5.	Be UV resistant and direct burial type.
6.	Have no splices between components except where shown.

[bookmark: _Toc354487573][bookmark: _Toc354488083][bookmark: _Toc356507773][bookmark: _Toc356508216][bookmark: _Toc357760982][bookmark: _Toc358109997][bookmark: _Toc358790123][bookmark: _Toc358890048][bookmark: _Toc358890505][bookmark: _Toc359484390][bookmark: _Toc359484845][bookmark: _Toc359485473]20-2.06C  Construction
Install flow sensor as shown.
[bookmark: _Toc354487574][bookmark: _Toc354488084][bookmark: _Toc356507774][bookmark: _Toc356508217][bookmark: _Toc357760983][bookmark: _Toc358109998][bookmark: _Toc358790124][bookmark: _Toc358890049][bookmark: _Toc358890506][bookmark: _Toc359484391][bookmark: _Toc359484846][bookmark: _Toc359485474]20-2.06D  Payment
Not Used
[bookmark: _Toc354487575][bookmark: _Toc354488085][bookmark: _Toc354489015][bookmark: _Toc355256512][bookmark: _Toc356476820][bookmark: _Toc356507775][bookmark: _Toc356507959][bookmark: _Toc356507996][bookmark: _Toc356508218][bookmark: _Toc356570296][bookmark: _Toc356570771][bookmark: _Toc356570881][bookmark: _Toc357760984][bookmark: _Toc358109999][bookmark: _Toc358790125][bookmark: _Toc358890050][bookmark: _Toc358890507][bookmark: _Toc359484392][bookmark: _Toc359484847][bookmark: _Toc359485475]20-2.07  IRRIGATION CONTROLLERS
[bookmark: _Toc354487576][bookmark: _Toc354488086][bookmark: _Toc356507776][bookmark: _Toc356508219][bookmark: _Toc357760985][bookmark: _Toc358110000][bookmark: _Toc358790126][bookmark: _Toc358890051][bookmark: _Toc358890508][bookmark: _Toc359484393][bookmark: _Toc359484848][bookmark: _Toc359485476]20-2.07A  General
[bookmark: _Toc356507777][bookmark: _Toc357760986][bookmark: _Toc358110001][bookmark: _Toc358790127][bookmark: _Toc358890052][bookmark: _Toc358890509][bookmark: _Toc359484394][bookmark: _Toc359484849][bookmark: _Toc359485477]20-2.07A(1)  Summary
Section 20-2.07 includes specifications for installing irrigation controllers.
[bookmark: _Toc356507778][bookmark: _Toc357760987][bookmark: _Toc358110002][bookmark: _Toc358790128][bookmark: _Toc358890053][bookmark: _Toc358890510][bookmark: _Toc359484395][bookmark: _Toc359484850][bookmark: _Toc359485478]20-2.07A(2)  Definitions
irrigation controller: "Smart" irrigation controller as defined by the Irrigation Association.
remote irrigation control system (RICS): Centralized water management system that consists of a base station, centralized server, satellite controllers.
base station: Designated computer located at a Department maintenance facility or District Office that collects data from a series of satellite controllers through a centralized server.
centralized server: Designated server or web-based application that collects data from all base stations.
web-based application: Encrypted managing software that is coded in a browser-supported language and is executable via a common internet web browser (e.g., Microsoft Internet Explorer, Firefox, Safari, etc.).
satellite controller: Irrigation controller that communicates directly to a base station or centralized server.
network communication: Identified means through which satellite controllers, base stations, and a centralized server communicate to one another (i.e., fiber optics, spread spectrum, phone line, ect.).
remote access device: Device (i.e., FCC compliant radio remote, cell phone or wireless, etc) used to communicate with satellite controllers from a remote location.
[bookmark: _Toc356507779][bookmark: _Toc357760988][bookmark: _Toc358110003][bookmark: _Toc358790129][bookmark: _Toc358890054][bookmark: _Toc358890511][bookmark: _Toc359484396][bookmark: _Toc359484851][bookmark: _Toc359485479]20-2.07A(3)  Submittals
Submit as an informational submittal, a complete manufacturer's maintenance and operations manual for each type of controller installed. Submit the manual at the time the wiring plans and diagrams are placed inside the controller enclosure or cabinet door.
[bookmark: _Toc356507780][bookmark: _Toc357760989][bookmark: _Toc358110004][bookmark: _Toc358790130][bookmark: _Toc358890055][bookmark: _Toc358890512][bookmark: _Toc359484397][bookmark: _Toc359484852][bookmark: _Toc359485480]20-2.07A(4)  Quality Control and Assurance
Provide training by a qualified person on the use and adjustment of the irrigation controllers installed 30 days before Contract acceptance.
Modifications to electrical components must be done by the manufacturer before shipment to the job site.
The installation date and expiration date of the manufacturer's guarantee for the controllers must be permanently marked on the inside face of the controller.
[bookmark: _Toc354487577][bookmark: _Toc354488087][bookmark: _Toc356507781][bookmark: _Toc356508220][bookmark: _Toc357760990][bookmark: _Toc358110005][bookmark: _Toc358790131][bookmark: _Toc358890056][bookmark: _Toc358890513][bookmark: _Toc359484398][bookmark: _Toc359484853][bookmark: _Toc359485481]20-2.07B  Materials
[bookmark: _Toc356507782][bookmark: _Toc357760991][bookmark: _Toc358110006][bookmark: _Toc358790132][bookmark: _Toc358890057][bookmark: _Toc358890514][bookmark: _Toc359484399][bookmark: _Toc359484854][bookmark: _Toc359485482]20-2.07B(1)  General
Conventional A/C powered irrigation controllers must operate on 110/120 V, 60 Hz(ac) and supply 24 to 30 VAC, 60 Hz(ac) for operating electrical remote control valves.
[bookmark: _Toc354487578][bookmark: _Toc354488088]Concrete for the pad and foundation must be minor concrete, except the concrete must not contain less than 463 pounds of cementitious material per cubic yard. Hand mixing of the concrete is allowed.
[bookmark: _Toc356507783][bookmark: _Toc357760992][bookmark: _Toc358110007][bookmark: _Toc358790133][bookmark: _Toc358890058][bookmark: _Toc358890515][bookmark: _Toc359484400][bookmark: _Toc359484855][bookmark: _Toc359485483]20-2.07B(2)  Irrigation Controllers
[bookmark: _Toc357760993][bookmark: _Toc358110008][bookmark: _Toc358790134][bookmark: _Toc358890059][bookmark: _Toc358890516][bookmark: _Toc359484401][bookmark: _Toc359484856][bookmark: _Toc359485484]20-2.07B(2)(a)  General
The irrigation controllers must:
1.	Be A/C, battery, solar, or 2-wire as shown
2.	Be from a single manufacturer.
3.	Be fully automatic and capable of operating a complete 30-day or longer irrigation program.
4.	Have a switch or button on the face of the irrigation control panel showing that the irrigation controller can be turned on or off and provide for automatic or manual operation. Manual operation must allow cycle start at the desired station and allow for the minimum activation of a single station or have the option to operate multiple stations in sequential or simultaneous operation modes.
5.	Have non-volatile memory.
6.	Have a watering time display on the face of the control panel.
7.	Have a panel and circuit board connected to the low voltage control and neutral conductors by means of a plug and receptacle connectors located within the cabinet enclosure.
8.	Have a variable or incremental timing adjustment ranging from 1 minute to 360 minutes per station.
9.	Be capable of operating at least 3 program schedules.
10.	Be capable of having at least 4 start times per program schedule.
11.	Have an output that can energize a pump start circuit or a remote control master valve.
12.	Be protected by fuses and circuit breakers.
13.	Display a program and station affected by a sensory alert without altering other watering schedules not affected by the alert.
14.	Be capable of global manual and automatic seasonal adjustments to all valves in any given program.
15.	Automatically alter watering schedule in accordance with evapotranspiration data provided by a local weather station or have an internal programmed default of historical evapotranspirational data for a given region.
16.	Support a flow sensor, rain sensor, or weather station and have automatic shut-off capability.
17.	Be capable of communicating with the remote access device.

If the irrigation controller is installed in an enclosure cabinet, the cabinet must be stainless steel and must comply with Section 86-3.04A.
Irrigation controllers not installed in enclosure cabinets must be weatherproof, constructed of fiberglass or metal and have a door lock with 2 keys provided.
RICS must meet the requirements of an irrigation controller and be capable of being accessible only through a secured and encrypted server that is password and firewall protected by the Department or be accessible through a firewall secure remote server that is independent from any Department servers. The Department will set up and manage the network communication.
Section 20-2.07_X1. Edit for number of remote access devices.
Add to section 20-2.07B(2)(a):
Before the irrigation system functional test begins, furnish _____ remote access devices.
Section 20-2.07_X2. Use for RICS. Obtain PIF for sole source NSSP.
Enter manufacturer name. Enter the type of communication required (cell phone, telephone, fiber optics, etc).  
Add to section 20-2.07B(2)(a):
The irrigation controllers within Department highway areas must be ___________________ and must have 2-way communication by _________________________. The vendor must install any necessary software and conduct any initial software or proprietary website setup configuration for communications between controller and any web-enabled device.
Enter company information.
You may obtain specified equipment listed below from:
Company:
Address:
Business phone number:
Mobile phone number:
Email address:

Add columns and rows as required.
The Department has obtained quoted prices excluding sales tax and delivery for the equipment shown in the following table:
	Equipment description
	Quoted price
	Quantity
	Extended price
	Controller identification

	
	$
	
	$
	

	
	
	
	
	

	
	
	
	
	



Enter month, day, and year.
These prices are good until___________.
[bookmark: _Toc354487579][bookmark: _Toc354488089][bookmark: _Toc356507785][bookmark: _Toc356508221][bookmark: _Toc357760994][bookmark: _Toc358110009][bookmark: _Toc358790135][bookmark: _Toc358890060][bookmark: _Toc358890517][bookmark: _Toc359484402][bookmark: _Toc359484857][bookmark: _Toc359485485]20-2.07B(2)(b)  Battery Powered Irrigation Controllers
Reserved
[bookmark: _Toc354487580][bookmark: _Toc354488090][bookmark: _Toc356507786][bookmark: _Toc356508222][bookmark: _Toc357760995][bookmark: _Toc358110010][bookmark: _Toc358790136][bookmark: _Toc358890061][bookmark: _Toc358890518][bookmark: _Toc359484403][bookmark: _Toc359484858][bookmark: _Toc359485486]20-2.07B(2)(c)  Solar Powered Irrigation Controllers
Reserved
[bookmark: _Toc354487581][bookmark: _Toc354488091][bookmark: _Toc356507787][bookmark: _Toc356508223][bookmark: _Toc357760996][bookmark: _Toc358110011][bookmark: _Toc358790137][bookmark: _Toc358890062][bookmark: _Toc358890519][bookmark: _Toc359484404][bookmark: _Toc359484859][bookmark: _Toc359485487]20-2.07B(2)(d)  Two-wire Irrigation Controllers
Reserved
[bookmark: _Toc356507788][bookmark: _Toc357760997][bookmark: _Toc358110012][bookmark: _Toc358790138][bookmark: _Toc358890063][bookmark: _Toc358890520][bookmark: _Toc359484405][bookmark: _Toc359484860][bookmark: _Toc359485488]20-2.07B(3)  Irrigation Controller Enclosure Cabinets
The irrigation controller enclosure cabinet must:
1.	Be stainless steel.
Edit for type of cabinet materials and color as required to conform to District standard.
Replace item 1 in list in the 1st paragraph of section 20-2.07B(3) with:
1.	Be cold-rolled steel or aluminum. The finish color of the irrigation controller enclosure cabinets must match color no. 20450 of FED-STD-595.

2.	Include a mounting panel. Fabricate mounting panels with one of the following:
2.1.	3/4-inch exterior AC grade veneer plywood. Paint panels with 1 application of an exterior, latex based, wood primer and 2 applications of an exterior, vinyl acrylic enamel, white in color. Paint panels on all sides and edges before installation of the panels in the cabinets and the equipment on the panels.
2.2.	3/16-inch thick aluminum sheets.
2.3.	10-gauge cold-rolled steel sheets.
2.4.	0.157-inch stainless steel metal sheets.
Use to limit the type of mounting panel to be used. Edit as needed.
Delete items 2.___ in the list in the1st paragraph of section 20-2.07B(3).
3.	Provide cross ventilation, roof ventilation, or a combination of both. Ventilation must not compromise the weather resistance properties of the cabinet and must be fabricated by the cabinet manufacturer.
4.	Include protection against lightning damage.
5.	Have an area inside the cabinet doors for storage of the as-built schematic wiring diagram and irrigation plans.
6.	Have padlock clasp or latch and lock mechanism.

Replace item 6 in the list in the 1st paragraph in section 20-2.07B(3) with:
Use if Department standard lock core door lock system is required.
6.	Have door locks with a removable-core mortise cam cylinder door lock compatible with the Department's lock core. The Department's lock core is a "Best" construction core. Keys must be removable from the locks in the locked position only. Install door locks in conformance with the manufacturer's written instructions and recommendations. Furnish 2 keys for each door lock to the Engineer.

Add to section 20-2.07B(3):
Use for single irrigation controllers. Add dimension requirements.
A single irrigation controller enclosure cabinet must be ___ inches high by ___ inches wide by ___ inches deep.
Use for double irrigation controller. Add dimension requirements.
A double irrigation controller enclosure cabinet must be ___ inches high by ___ inches wide by ___ inches deep.
[bookmark: _Toc356507789][bookmark: _Toc357760998][bookmark: _Toc358110013][bookmark: _Toc358790139][bookmark: _Toc358890064][bookmark: _Toc358890521][bookmark: _Toc359484406][bookmark: _Toc359484861][bookmark: _Toc359485489]20-2.07B(4)  Rain Sensors
A rain sensor unit must be a solid state, automatic shut-off type, and compatible with the irrigation controller. The rain sensor unit must automatically interrupt the master remote control valves when approximately 1/8 inch of rain has fallen. The irrigation controller must automatically be enabled again when the accumulated rainfall evaporates from the rain sensor unit collection cup.
Rain sensor units must be one of the following:
1.	Rated 24 V(ac) to 30 V(ac)
2.	Wireless and FCC compliant

[bookmark: _Toc354487582][bookmark: _Toc354488092][bookmark: _Toc356507790][bookmark: _Toc356508224][bookmark: _Toc357760999][bookmark: _Toc358110014][bookmark: _Toc358790140][bookmark: _Toc358890065][bookmark: _Toc358890522][bookmark: _Toc359484407][bookmark: _Toc359484862][bookmark: _Toc359485490]20-2.07C  Construction
Finish exposed top surface of concrete pad with a medium broom finish applied parallel to the long dimension.
Locate irrigation controllers in pedestal or wall mounted enclosures as shown.
Install electrical components for automatic irrigation systems under section 86-1.02.
Install irrigation controllers under the manufacturer's instructions and as shown.
If 2 or more irrigation controllers operate the same remote master control valve, furnish and install an isolation relay under the controller manufacturer's instructions.
Where direct burial conductors are to be connected to the terminal strip, connect the conductors with the open-end-crimp-on wire terminals. Exposed wire must not extend beyond the crimp of the terminal and the wires must be parallel on the terminal strip.
Install rain sensor units for irrigation controllers on the irrigation controller enclosure cabinets. Provide protection against lightning damage.
[bookmark: _Toc354487583][bookmark: _Toc354488093][bookmark: _Toc356507791][bookmark: _Toc356508225][bookmark: _Toc357761000][bookmark: _Toc358110015][bookmark: _Toc358790141][bookmark: _Toc358890066][bookmark: _Toc358890523][bookmark: _Toc359484408][bookmark: _Toc359484863][bookmark: _Toc359485491]20-2.07D  Payment
[bookmark: _Toc354487584][bookmark: _Toc354488094][bookmark: _Toc356507792][bookmark: _Toc356508226]Payment for electrical service for 120-volt or higher is not included in the payment for irrigation controller.
[bookmark: _Toc357761001][bookmark: _Toc358110016][bookmark: _Toc358790142][bookmark: _Toc358890067][bookmark: _Toc358890524][bookmark: _Toc359484409][bookmark: _Toc359484864][bookmark: _Toc359485492]20-2.08  IRRIGATION CONDUIT
[bookmark: _Toc356507793][bookmark: _Toc357761002][bookmark: _Toc358110017][bookmark: _Toc358790143][bookmark: _Toc358890068][bookmark: _Toc358890525][bookmark: _Toc359484410][bookmark: _Toc359484865][bookmark: _Toc359485493]20-2.08A  General
[bookmark: _Toc356507794][bookmark: _Toc357761003][bookmark: _Toc358110018][bookmark: _Toc358790144][bookmark: _Toc358890069][bookmark: _Toc358890526][bookmark: _Toc359484411][bookmark: _Toc359484866][bookmark: _Toc359485494]20-2.08A(1)  Summary
Section 20-2.08 includes specifications for installing irrigation conduit under a roadway or other facility to accommodate electrical conduit for control and neutral conductors and irrigation supply lines.
Before performing work on irrigation systems, locate existing conduits shown to be incorporated into the new work.
Before removing or disturbing existing Type A pavement markers that show the location of the existing conduit, mark the location of the existing conduit on the pavement.
[bookmark: _Toc356507795][bookmark: _Toc357761004][bookmark: _Toc358110019][bookmark: _Toc358790145][bookmark: _Toc358890070][bookmark: _Toc358890527][bookmark: _Toc359484412][bookmark: _Toc359484867][bookmark: _Toc359485495]20-2.08A(2)  Definitions
Not Used
[bookmark: _Toc356507796][bookmark: _Toc357761005][bookmark: _Toc358110020][bookmark: _Toc358790146][bookmark: _Toc358890071][bookmark: _Toc358890528][bookmark: _Toc359484413][bookmark: _Toc359484868][bookmark: _Toc359485496]20-2.08A(3)  Submittals
Not Used
[bookmark: _Toc356507797][bookmark: _Toc357761006][bookmark: _Toc358110021][bookmark: _Toc358790147][bookmark: _Toc358890072][bookmark: _Toc358890529][bookmark: _Toc359484414][bookmark: _Toc359484869][bookmark: _Toc359485497]20-2.08A(4)  Quality Control and Assurance
Demonstrate the conduits are free of obstructions after placement of base and surfacing.
Before and after extending the irrigation supply line in a conduit, pressure test the supply line under section 20-2.01A(4)(b).
After conductors are installed in a conduit, test the conductors under section 86-2.05.
Assign a technical representative to direct and control the directional bore activities. The representative must be present during directional bore activities. Unless otherwise authorized, perform directional bore activities in the presence of the Engineer.
[bookmark: _Toc354487585][bookmark: _Toc354488095][bookmark: _Toc356507798][bookmark: _Toc356508227][bookmark: _Toc357761007][bookmark: _Toc358110022][bookmark: _Toc358790148][bookmark: _Toc358890073][bookmark: _Toc358890530][bookmark: _Toc359484415][bookmark: _Toc359484870][bookmark: _Toc359485498]20-2.08B  Materials
[bookmark: _Toc357761008][bookmark: _Toc358110023][bookmark: _Toc358790149][bookmark: _Toc358890074][bookmark: _Toc358890531][bookmark: _Toc359484416][bookmark: _Toc359484871][bookmark: _Toc359485499]20-2.08B(1)  General
Not Used
[bookmark: _Toc354487586][bookmark: _Toc354488096][bookmark: _Toc356507799][bookmark: _Toc356508228][bookmark: _Toc357761009][bookmark: _Toc358110024][bookmark: _Toc358790150][bookmark: _Toc358890075][bookmark: _Toc358890532][bookmark: _Toc359484417][bookmark: _Toc359484872][bookmark: _Toc359485500]20-2.08B(2)  ABS Composite Pipe Conduit
ABS composite pipe and couplings must comply with ASTM D 2680. Couplings must be solvent cement type.
[bookmark: _Toc354487587][bookmark: _Toc354488097][bookmark: _Toc356507800][bookmark: _Toc356508229][bookmark: _Toc357761010][bookmark: _Toc358110025][bookmark: _Toc358790151][bookmark: _Toc358890076][bookmark: _Toc358890533][bookmark: _Toc359484418][bookmark: _Toc359484873][bookmark: _Toc359485501]20-2.08B(3)  Corrugated High Density Polyethylene Pipe Conduit
Corrugated high density polyethylene pipe must comply with ASTM F 405 and F 667 or be Type S and comply with AASHTO M252 and M294. Couplings and fittings must be as recommended by the pipe manufacturer.
[bookmark: _Toc258479389][bookmark: _Toc356507801][bookmark: _Toc357761011][bookmark: _Toc358110026][bookmark: _Toc358790152][bookmark: _Toc358890077][bookmark: _Toc358890534][bookmark: _Toc359484419][bookmark: _Toc359484874][bookmark: _Toc359485502]20-2.08B(4)  Corrugated Steel Pipe Conduit
Corrugated steel pipe conduit must comply with section 66. The nominal thickness of metal sheets for pipe must be 0.064 inch for corrugated steel pipe and 0.060 inch for corrugated aluminum pipe. Coupling bands and hardware must comply with section 66.
[bookmark: _Toc356507802][bookmark: _Toc357761012][bookmark: _Toc358110027][bookmark: _Toc358790153][bookmark: _Toc358890078][bookmark: _Toc358890535][bookmark: _Toc359484420][bookmark: _Toc359484875][bookmark: _Toc359485503]20-2.08B(5)  Polyvinyl Chloride Pipe Conduit
PVC pipe conduit must be schedule 40 and comply with ASTM D 1785.
Fittings must be schedule 80.
[bookmark: _Toc354487588][bookmark: _Toc354488098][bookmark: _Toc356507803][bookmark: _Toc356508230][bookmark: _Toc357761013][bookmark: _Toc358110028][bookmark: _Toc358790154][bookmark: _Toc358890079][bookmark: _Toc358890536][bookmark: _Toc359484421][bookmark: _Toc359484876][bookmark: _Toc359485504]20-2.08B(6)  Welded Steel Pipe Conduit
Welded steel pipe must comply with ASTM A 53. Pipe must be black and have either welded or threaded joints.
The minimum wall thickness for the various sizes of welded steel pipe must comply with the dimensions shown in the following table:
	Pipe size, nominal
(inch)
	Minimum wall thickness
(inch)

	3
	0.216

	4
	0.237

	6 
	0.280

	8
	0.277

	10
	0.279

	12
	0.330


[bookmark: _Toc354487589][bookmark: _Toc354488099]
[bookmark: _Toc356507804][bookmark: _Toc356508231][bookmark: _Toc357761014][bookmark: _Toc358110029][bookmark: _Toc358790155][bookmark: _Toc358890080][bookmark: _Toc358890537][bookmark: _Toc359484422][bookmark: _Toc359484877][bookmark: _Toc359485505]20-2.08C  Construction
[bookmark: _Toc357761015][bookmark: _Toc358110030][bookmark: _Toc358790156][bookmark: _Toc358890081][bookmark: _Toc358890538][bookmark: _Toc359484423][bookmark: _Toc359484878][bookmark: _Toc359485506]20-2.08C(1)  General
When existing conduits are to be incorporated in new work, excavate exploratory holes for locating existing conduits at the locations indicated by existing markers or as directed. Excavate and backfill exploratory holes to a maximum size of 2-1/2 feet in width, 5 feet in depth, and 5 feet on each side of the marker or directed location parallel to the roadway. If the conduit is not found and if ordered, increase the size of the exploratory holes beyond the dimensions specified. The additional excavation and backfill is change order work.
If extending an existing conduit, remove conductors from the conduit.
Use a coupling band if the new conduit matches the existing conduit diameter, otherwise overlap the conduit at least 12 inches.
After extending existing conduits, install conductors that match the color and size of the existing conductors without splices. Splice conductors in adjacent pull boxes.
If installing a control and neutral conductor and electrical conduit through the irrigation conduit, install a no. 5 pull box at each end.
Remove debris found in the conduit before performing other work. Debris found more than 3 feet from the ends of the conduits is removed as change order work.
Extend conduit 2 feet beyond all paving unless otherwise shown.
Cap the ends of unused conduit.
Designate the location of each conduit by cementing a Type A pavement marker as shown. Type A pavement markers and adhesive must comply with section 85.
[bookmark: _Toc357761016][bookmark: _Toc358110031][bookmark: _Toc358790157][bookmark: _Toc358890082][bookmark: _Toc358890539][bookmark: _Toc359484424][bookmark: _Toc359484879][bookmark: _Toc359485507]20-2.08C(2)  Welded Steel Pipe Conduit
[bookmark: _Toc357761017][bookmark: _Toc358110032][bookmark: _Toc358790158][bookmark: _Toc358890083][bookmark: _Toc358890540][bookmark: _Toc359484425][bookmark: _Toc359484880][bookmark: _Toc359485508]20-2.08C(2)(a)  General
Install welded steel pipe by directional boring or jack and drill.
Use if directional boring or jack and drill is the preferred conduit installation.
Replace the 1st sentence in section 20-2.08C(2)(a) with:
Install welded steel pipe by _______________.
[bookmark: _Toc356507805][bookmark: _Toc357761018][bookmark: _Toc358110033][bookmark: _Toc358790159][bookmark: _Toc358890084][bookmark: _Toc358890541][bookmark: _Toc359484426][bookmark: _Toc359484881][bookmark: _Toc359485509]Install top of conduits:
1.	18 to 30 inches below the finished surface in sidewalk areas
2.	40 to 52 inches below the finished grade in other paved areas

20-2.08C(2)(b)  Directional Boring
Notify the Engineer 2 business days before starting directional bore activities.
The diameter of the boring tool for directional boring must be only as large as necessary to install the conduit.
Mineral slurry or wetting solution may be used to lubricate the boring tool and to stabilize the soil surrounding the boring path. The mineral slurry or wetting solution must be water based.
The directional bore equipment must have directional control of the boring tool and have an electronic boring tool location detection system. During operation, the directional bore equipment must be able to determine the location of the tool both horizontally and vertically.
[bookmark: _Toc356507807][bookmark: _Toc357761019][bookmark: _Toc358110034][bookmark: _Toc358790160][bookmark: _Toc358890085][bookmark: _Toc358890542][bookmark: _Toc359484427][bookmark: _Toc359484882][bookmark: _Toc359485510]20-2.08C(2)(c)  Jack and Drill
Notify the Engineer 2 business days before starting jack and drill activities.
Jacking or drilling pits must be no closer than 2 feet from pavement edge whenever possible.
If authorized, small holes may be cut in the pavement to locate or remove obstructions. 
Do not use excessive water that will soften subgrade or undermine pavement.
[bookmark: _Toc357761020][bookmark: _Toc358110035][bookmark: _Toc358790161][bookmark: _Toc358890086][bookmark: _Toc358890543][bookmark: _Toc359484428][bookmark: _Toc359484883][bookmark: _Toc359485511]20-2.08C(3)  Schedule 40 Pipe Conduit
Where schedule 40 pipe conduit 2 inches or less in outside diameter is installed under surfacing, you may install by directional boring under section 20-2.08C(2)(b).
For conduit 2 inches or less in diameter, the top of the conduit must be a minimum of 18 inches below surfacing.
Extend schedule 40 pipe conduit 6 inches beyond surfacing. Cap ends of conduit until used.
[bookmark: _Toc357761021][bookmark: _Toc358110036][bookmark: _Toc358790162][bookmark: _Toc358890087][bookmark: _Toc358890544][bookmark: _Toc359484429][bookmark: _Toc359484884][bookmark: _Toc359485512]20-2.08D  Payment
Schedule 40 PVC pipe conduit is paid for as plastic pipe (schedule 40) (supply line).
[bookmark: _Toc354487590][bookmark: _Toc354488100][bookmark: _Toc354489016][bookmark: _Toc355256513][bookmark: _Toc356476821][bookmark: _Toc356507808][bookmark: _Toc356507960][bookmark: _Toc356507997][bookmark: _Toc356508232][bookmark: _Toc356570297][bookmark: _Toc356570772][bookmark: _Toc356570882][bookmark: _Toc357761022][bookmark: _Toc358110037][bookmark: _Toc358790163][bookmark: _Toc358890088][bookmark: _Toc358890545][bookmark: _Toc359484430][bookmark: _Toc359484885][bookmark: _Toc359485513]20-2.09  IRRIGATION SUPPLY LINE
[bookmark: _Toc356507809][bookmark: _Toc356508233][bookmark: _Toc357761023][bookmark: _Toc358110038][bookmark: _Toc358790164][bookmark: _Toc358890089][bookmark: _Toc358890546][bookmark: _Toc359484431][bookmark: _Toc359484886][bookmark: _Toc359485514][bookmark: _Toc258479358]20-2.09A  General
[bookmark: _Toc356507810][bookmark: _Toc357761024][bookmark: _Toc358110039][bookmark: _Toc358790165][bookmark: _Toc358890090][bookmark: _Toc358890547][bookmark: _Toc359484432][bookmark: _Toc359484887][bookmark: _Toc359485515]20-2.09A(1)  Summary
Section 20-2.09 includes specifications for installing irrigation supply line.
If the supply line location interferes with the excavation of plant holes, relocate the plant hole to clear the supply line. Do not install supply lines through plant holes unless shown.
Supply lines, control and neutral conductors and electrical conduits installed in common trenches must not be installed above each other.
[bookmark: _Toc356507811][bookmark: _Toc357761025][bookmark: _Toc358110040][bookmark: _Toc358790166][bookmark: _Toc358890091][bookmark: _Toc358890548][bookmark: _Toc359484433][bookmark: _Toc359484888][bookmark: _Toc359485516]20-2.09A(2)  Definitions
Not Used
[bookmark: _Toc356507812][bookmark: _Toc357761026][bookmark: _Toc358110041][bookmark: _Toc358790167][bookmark: _Toc358890092][bookmark: _Toc358890549][bookmark: _Toc359484434][bookmark: _Toc359484889][bookmark: _Toc359485517]20-2.09A(3)  Submittals
Submit a certificate of compliance for polyethylene pipe and plastic pipe supply line.
[bookmark: _Toc356507813][bookmark: _Toc357761027][bookmark: _Toc358110042][bookmark: _Toc358790168][bookmark: _Toc358890093][bookmark: _Toc358890550][bookmark: _Toc359484435][bookmark: _Toc359484890][bookmark: _Toc359485518]20-2.09A(4)  Quality Control and Assurance
Solvent cement must comply with the local Air Quality Management District requirements.
[bookmark: _Toc356507815][bookmark: _Toc356508234][bookmark: _Toc357761028][bookmark: _Toc358110043][bookmark: _Toc358790169][bookmark: _Toc358890094][bookmark: _Toc358890551][bookmark: _Toc359484436][bookmark: _Toc359484891][bookmark: _Toc359485519]20-2.09B  Materials
[bookmark: _Toc356507816][bookmark: _Toc357761029][bookmark: _Toc358110044][bookmark: _Toc358790170][bookmark: _Toc358890095][bookmark: _Toc358890552][bookmark: _Toc359484437][bookmark: _Toc359484892][bookmark: _Toc359485520]20-2.09B(1)  General
Irrigation supply pipe must be metal or plastic as shown.
PCC for thrust blocks must be produced from commercial-quality aggregates. The concrete must contain at least 295 pounds of cementitious material per cubic yard.
[bookmark: _Toc356507818][bookmark: _Toc357761030][bookmark: _Toc358110045][bookmark: _Toc358790171][bookmark: _Toc358890096][bookmark: _Toc358890553][bookmark: _Toc359484438][bookmark: _Toc359484893][bookmark: _Toc359485521]20-2.09B(2)  Copper Pipe Supply Line
Copper pipe must be Type K rigid pipe and comply with ASTM B 88. Fittings must be wrought copper or cast bronze either soldered or threaded. 
Solder must be 95 percent tin and 5 percent antimony.
[bookmark: _Toc356507819][bookmark: _Toc357761031][bookmark: _Toc358110046][bookmark: _Toc358790172][bookmark: _Toc358890097][bookmark: _Toc358890554][bookmark: _Toc359484439][bookmark: _Toc359484894][bookmark: _Toc359485522]20-2.09B(3)  Galvanized Steel Pipe Supply Line
Galvanized steel pipe supply line and couplings must be standard weight and comply with ASTM A 53, except that the zinc coating must not be less than 90 percent of the specified amount. Except for couplings, fittings must be galvanized malleable iron, banded and threaded, and comply with ANSI B16.3, Class 150.
Joint compound must be nonhardening and noncorrosive. Do not use pipe thread sealant tape.
[bookmark: _Toc356507821][bookmark: _Toc357761032][bookmark: _Toc358110047][bookmark: _Toc358790173][bookmark: _Toc358890098][bookmark: _Toc358890555][bookmark: _Toc359484440][bookmark: _Toc359484895][bookmark: _Toc359485523]20-2.09B(4)  Drip Irrigation Tubing
Drip irrigation tubing must be virgin polyethylene plastic and comply with ASTM D 2737.
The drip irrigation tubing must be distribution tubing with preinstalled in-line emitters.
If preinstalled in-line drip irrigation tubing is not shown, you may install emitters that match the distribution requirements shown. The emitters must be barbed or threaded-type outlet devices with dual silicone diaphragms and installed under the manufacturer's instructions.
The emitters must meet the flow rate and operating pressure range shown.
The wall thickness of polyethylene tubing must comply with the following requirements when tested under ASTM D 2122:
	Pipe size, nominal
(inch)
	Minimum wall thickness
(inch)
	Maximum wall thickness
(inch)

	1/2
	0.050
	0.070

	5/8
	0.055
	0.075

	3/4
	0.060
	0.080



The polyethylene tubing fittings must be leak-free, compression type and have female sockets with an internal barb to provide a positive pipe-to-fitting connection that will not separate at the designed pressure.
[bookmark: _Toc356507822][bookmark: _Toc357761033][bookmark: _Toc358110048][bookmark: _Toc358790174][bookmark: _Toc358890099][bookmark: _Toc358890556][bookmark: _Toc359484441][bookmark: _Toc359484896][bookmark: _Toc359485524]20-2.09B(5)  Plastic Pipe Supply Line
Plastic pipe supply line must be PVC pipe that is NSF approved.
Schedule 40 plastic pipe supply line must comply with ASTM D 1785.
Class 315 plastic pipe supply line must comply with ASTM D 2241.
PVC gasketed bell joints must comply with ASTM D 2672, ASTM D2241, ASTM D 3139, and ASTM F 477.
For solvent-cemented type joints, the primer and solvent cement must be made by the same manufacturer. The primer color must contrast with the color of the pipe and fittings.
Solvent-cemented fittings must be injection molded PVC, schedule 40, and comply with ASTM D 2466.
Fittings for supply line placed in irrigation conduit must be schedule 80.
Fittings for plastic pipe supply line larger than 4 inches must be ductile iron under section 20-2.14C(2)(b).
If UV-resistant plastic pipe supply line is required, the pipe must be homogeneous, uniform color and be manufactured of:
1.	At least 80 percent vinyl chloride resin with UV stabilizers
2.	Non-PVC resin modifiers and coloring ingredients
3.	Coloring ingredients with UV stabilizers

[bookmark: _Toc356507825][bookmark: _Toc357761034][bookmark: _Toc358110049][bookmark: _Toc358790175][bookmark: _Toc358890100][bookmark: _Toc358890557][bookmark: _Toc359484442][bookmark: _Toc359484897][bookmark: _Toc359485525]20-2.09C  Construction
[bookmark: _Toc356507826][bookmark: _Toc357761035][bookmark: _Toc358110050][bookmark: _Toc358790176][bookmark: _Toc358890101][bookmark: _Toc358890558][bookmark: _Toc359484443][bookmark: _Toc359484898][bookmark: _Toc359485526]20-2.09C(1)  General
Cut pipe straight and true. After cutting, ream out the ends to the full inside diameter of the pipe.
Prevent foreign material from entering the irrigation system during installation. Immediately before assembling, clean all pipes, valves, and fittings. Flush lines before attaching sprinklers, emitters, and other terminal fittings.
Pipe supply lines installed between the water meter and backflow preventer assembly must be installed not less than 18 inches below finished grade measured to the top of the pipe.
Use if pipe supply lines between the water meter and backflow preventer assembly are be installed deeper than 18 inches.
Replace "18 inches" in the 3rd paragraph of section 20-2.09C(1) with:
____ inches
Where a connection is made to existing supply lines, bell and gasketed fittings or compression fittings may be used.
Install a thrust block at each change in direction on the main supply line, terminus run, and at other locations shown.
Where supply lines cross paved ditches more than 3 feet deep at their flow line, install galvanized steel pipe for the entire span of the ditch.
Secure UV resistant plastic pipe supply line on grade as shown.
[bookmark: _Toc356507827][bookmark: _Toc357761036][bookmark: _Toc358110051][bookmark: _Toc358790177][bookmark: _Toc358890102][bookmark: _Toc358890559][bookmark: _Toc359484444][bookmark: _Toc359484899][bookmark: _Toc359485527]20-2.09C(2)  Galvanized Steel Pipe Supply Line
Coat male pipe threads on galvanized steel pipe according to the manufacturer's instructions.
[bookmark: _Toc357761037][bookmark: _Toc358110052][bookmark: _Toc358790178][bookmark: _Toc358890103][bookmark: _Toc358890560][bookmark: _Toc359484445][bookmark: _Toc359484900][bookmark: _Toc359485528]20-2.09C(3)  Drip Irrigation Tubing
Install drip irrigation tubing on grade and under manufacturer's instructions.
Use if drip irrigation tubing is not to be installed on grade.
Replace "on grade" in the 1st paragraph of section 20-2.09C(3):
not less than __ inches below finished grade measured to the top of the pipe
Install a flush valve and an air-relief valve if recommended by the drip valve assembly manufacturer.
[bookmark: _Toc356507828][bookmark: _Toc357761038][bookmark: _Toc358110053][bookmark: _Toc358790179][bookmark: _Toc358890104][bookmark: _Toc358890561][bookmark: _Toc359484446][bookmark: _Toc359484901][bookmark: _Toc359485529]20-2.09C(4)  Plastic Pipe Supply Line
For PVC pipe 1-1/2 inches in diameter or smaller, cut the pipe with PVC cutters.
For solvent-cemented type joints, apply primer and solvent-cement separately under the manufacturer's instructions.
Wrap the male portion of each threaded plastic pipe fitting with at least 2 layers of pipe thread sealant tape.
Install plastic pipe supply line mains with solvent-cemented type joints not less than 18 inches below finished grade measured to the top of the pipe.
Use if solvent-cemented plastic pipe supply line mains are required to be installed deeper than the standard depth of 18 inches.
Replace "18 inches" in the 4th paragraph of section 20-2.09C(4) with:
____ inches
Install plastic pipe supply line laterals with solvent-cemented type joints not less than 12 inches below finished grade measured to the top of the pipe.
Use if solvent-cemented plastic pipe supply line laterals are required to be installed deeper than the standard depth of 12 inches.
Replace "12 inches" in the 5th paragraph of section 20-2.09C(4) with:
____ inches
Snake plastic pipe installed by trenching and backfilling methods.
Use if the plastic pipe supply lines for a sprinkler assembly are required to be installed deeper than the standard depth of 12 inches. Edit as necessary.
Add to section 20-2.09C(4):
Install plastic pipe supply lines downstream from the remote control valves for a sprinkler assembly not less than __ inches below finished grade measured to the top of the pipe.
[bookmark: _Toc356507831][bookmark: _Toc356508235][bookmark: _Toc357761039][bookmark: _Toc358110054][bookmark: _Toc358790180][bookmark: _Toc358890105][bookmark: _Toc358890562][bookmark: _Toc359484447][bookmark: _Toc359484902][bookmark: _Toc359485530]20-2.09D  Payment
Supply line pipe and drip irrigation tubing are measured along the slope.
[bookmark: _Toc354487594][bookmark: _Toc354488101][bookmark: _Toc354489017][bookmark: _Toc355256514][bookmark: _Toc356476822][bookmark: _Toc356507837][bookmark: _Toc356507961][bookmark: _Toc356507998][bookmark: _Toc356508241][bookmark: _Toc356570299][bookmark: _Toc356570774][bookmark: _Toc356570884][bookmark: _Toc357761040][bookmark: _Toc358110055][bookmark: _Toc358790181][bookmark: _Toc358890106][bookmark: _Toc358890563][bookmark: _Toc359484448][bookmark: _Toc359484903][bookmark: _Toc359485531]20-2.10  SPRINKER ASSEMBLIES
[bookmark: _Toc354487595][bookmark: _Toc354488102][bookmark: _Toc356507838][bookmark: _Toc356508242][bookmark: _Toc357761041][bookmark: _Toc358110056][bookmark: _Toc358790182][bookmark: _Toc358890107][bookmark: _Toc358890564][bookmark: _Toc359484449][bookmark: _Toc359484904][bookmark: _Toc359485532]20-2.10A  General
Section 20-2.10 includes specifications for installing sprinkler assemblies.
[bookmark: _Toc356507843][bookmark: _Toc357761046][bookmark: _Toc358110057][bookmark: _Toc358790183][bookmark: _Toc358890108][bookmark: _Toc358890565][bookmark: _Toc359484450][bookmark: _Toc359484905][bookmark: _Toc359485533]20-2.10B  Materials
[bookmark: _Toc358110058][bookmark: _Toc358790184][bookmark: _Toc358890109][bookmark: _Toc358890566][bookmark: _Toc359484451][bookmark: _Toc359484906][bookmark: _Toc359485534]20-2.10B(1)  General
Each sprinkler assembly must meet the characteristics shown in the sprinkler schedule.
Where shown, a sprinkler assembly must have a flow shut-off device that automatically stops the flow of water on the downstream side of the device when the assembly is broken. You may use a sprinkler assembly with a preinstalled flow shut-off device or you must install a flow shut-off device under the manufacturer's instructions.
Flexible hose for sprinkler assembly must be leak-free, nonrigid and comply with ASTM D 2287, cell Type 6564500. The hose wall thickness must comply with ASTM D 2122 for the hose diameters shown in the following table:
	Hose diameter, nominal
(inch)
	Minimum wall thickness
(inch)

	1/2
	0.127

	3/4
	0.154

	1
	0.179



Solvent cement and fittings for flexible hose must comply with section 20-2.09B(5).
[bookmark: _Toc358110059][bookmark: _Toc358790185][bookmark: _Toc358890110][bookmark: _Toc358890567][bookmark: _Toc359484452][bookmark: _Toc359484907][bookmark: _Toc359485535]20-2.10B(2)  Pop-Up Sprinkler Assemblies
Each pop-up sprinkler assembly must include a body, nozzle, swing joint, pressure compensation device, check valve, sprinkler protector, and fittings as shown.
[bookmark: _Toc358110060][bookmark: _Toc358790186][bookmark: _Toc358890111][bookmark: _Toc358890568][bookmark: _Toc359484453][bookmark: _Toc359484908][bookmark: _Toc359485536]20-2.10B(3)  Riser Sprinkler Assemblies
Each riser sprinkler assembly must include a riser or flexible hose, threaded nipple, check valve, and nozzle as shown. The riser must be UV resistant schedule 80, PVC 1120 or PVC 1220 pipe and comply with ASTM D 1785.
[bookmark: _Toc358110061][bookmark: _Toc358790187][bookmark: _Toc358890112][bookmark: _Toc358890569][bookmark: _Toc359484454][bookmark: _Toc359484909][bookmark: _Toc359485537]20-2.10B(4)  Tree Well Sprinkler Assemblies
Each tree well sprinkler assembly must include a body, riser, riser support, perforated drainpipe, and drain cap.
The perforated drainpipe must be commercial grade, rigid, PVC pipe with holes spaced not more than 6 inches on center on 1 side of the pipe.
Drain cap must be commercially available, 1 piece, injection molded drain grate manufactured from structural foam polyolefins with UV light inhibitors. Drain grate must be black.
Use to replace standard drain grate color of black. Typically available in green, black, gray and sand. 
Replace the 2nd sentence in the 3rd paragraph of section 20-2.10B(4) with:
Drain grate must be ___________________.
Gravel for filling the drainpipe must be graded such that 100 percent passes the 3/4-inch sieve and 100 percent is retained on the 1/2-inch sieve. Gravel must be clean, washed, dry, and free from clay or organic material.
Use if pea gravel is required.
Replace the 4th paragraph of section 20-2.10B(4) with:
[bookmark: _Toc356507856][bookmark: _Toc357761059]Pea gravel for filling the drainpipe must have a maximum diameter of 1/2 inch. Pea gravel must be naturally rounded aggregate, clean, washed, dry and free from clay or organic material.
[bookmark: _Toc358110062][bookmark: _Toc358790188][bookmark: _Toc358890113][bookmark: _Toc358890570][bookmark: _Toc359484455][bookmark: _Toc359484910][bookmark: _Toc359485538]20-2.10C  Construction
Install pop-up and riser sprinkler assembly:
1.	6-1/2 to 8 feet from curbs, dikes, and sidewalks
2.	10 feet from paved shoulders
3.	3 feet from fences and walls

If sprinkler assembly cannot be installed within these limits, the location will be determined by the Engineer.
Set sprinkler assembly riser on slopes perpendicular to the plane of the slope.
Install tree well sprinkler assembly as shown.
[bookmark: _Toc356507858][bookmark: _Toc356508243][bookmark: _Toc357761061][bookmark: _Toc358110063][bookmark: _Toc358790189][bookmark: _Toc358890114][bookmark: _Toc358890571][bookmark: _Toc359484456][bookmark: _Toc359484911][bookmark: _Toc359485539]20-2.10D  Payment
Not Used
[bookmark: _Toc354487597][bookmark: _Toc354488103][bookmark: _Toc354489018][bookmark: _Toc355256515][bookmark: _Toc356476823][bookmark: _Toc356507859][bookmark: _Toc356507962][bookmark: _Toc356507999][bookmark: _Toc356508244][bookmark: _Toc356570300][bookmark: _Toc356570775][bookmark: _Toc356570885][bookmark: _Toc357761062][bookmark: _Toc358110064][bookmark: _Toc358790190][bookmark: _Toc358890115][bookmark: _Toc358890572][bookmark: _Toc359484457][bookmark: _Toc359484912][bookmark: _Toc359485540]20-2.11  VALVES
[bookmark: _Toc354487598][bookmark: _Toc354488104][bookmark: _Toc354489019][bookmark: _Toc355256516][bookmark: _Toc356476824][bookmark: _Toc356507860][bookmark: _Toc356507963][bookmark: _Toc356508245][bookmark: _Toc357761063][bookmark: _Toc358110065][bookmark: _Toc358790191][bookmark: _Toc358890116][bookmark: _Toc358890573][bookmark: _Toc359484458][bookmark: _Toc359484913][bookmark: _Toc359485541]20-2.11A  General
Section 20-2.11 includes specifications for installing valves.
[bookmark: _Toc354487603][bookmark: _Toc354488109][bookmark: _Toc356507861][bookmark: _Toc356508246][bookmark: _Toc357761064][bookmark: _Toc358110066][bookmark: _Toc358790192][bookmark: _Toc358890117][bookmark: _Toc358890574][bookmark: _Toc359484459][bookmark: _Toc359484914][bookmark: _Toc359485542][bookmark: _Toc258479428][bookmark: _Toc258479415]20-2.11B  Materials
[bookmark: _Toc356507862][bookmark: _Toc357761065][bookmark: _Toc358110067][bookmark: _Toc358790193][bookmark: _Toc358890118][bookmark: _Toc358890575][bookmark: _Toc359484460][bookmark: _Toc359484915][bookmark: _Toc359485543]20-2.11B(1)  General
Valves must:
1.	Include a valve box and cover
2.	Be the same size as the supply line that the valve serves unless otherwise shown
3.	Be bottom, angled, or straight inlet configuration

[bookmark: _Toc354487604][bookmark: _Toc354488110][bookmark: _Toc356507863][bookmark: _Toc357761066][bookmark: _Toc358110068][bookmark: _Toc358790194][bookmark: _Toc358890119][bookmark: _Toc358890576][bookmark: _Toc359484461][bookmark: _Toc359484916][bookmark: _Toc359485544]20-2.11B(2)  Ball Valves
Ball valve must be a two-piece brass or bronze body and comply with the requirements shown in the following table:
	Property
	Requirements

	Nonshock working pressure, min
	400 psi

	Seats
	PTFE

	O-ring seals
	PTFE



Use if the ball valve must be PVC instead of brass or bronze.
Replace the 1st paragraph in section 20-2.11B(2) with:
Ball valve must be PVC or chlorinated PVC and must comply with the requirements shown in the following table:
	Property
	Requirements

	Nonshock working pressure for 3/4 to 4 inch valves, min
	235 psi

	Nonshock working pressure for 6 inch valves, min
	150 psi

	Seats
	PTFE

	O-ring seals
	EPDMa or Viton

	aEPDM means ethylene propylene diene monomer



Ball valve must be the same size as the supply line that the valve serves.
[bookmark: _Toc358890120][bookmark: _Toc358890577][bookmark: _Toc359484462][bookmark: _Toc359484917][bookmark: _Toc359485545][bookmark: _Toc354487606][bookmark: _Toc354488112][bookmark: _Toc356507865][bookmark: _Toc357761068][bookmark: _Toc358110069][bookmark: _Toc358790195]20-2.11B(3)  Check Valves
Each check valve must:
1.	Be schedule 80 PVC and factory set to 5 psi for adjustable spring check valve
2.	Be Class 200 PVC for swing check valves on non pressurized plastic irrigation supply line

[bookmark: _Toc358890121][bookmark: _Toc358890578][bookmark: _Toc359484463][bookmark: _Toc359484918][bookmark: _Toc359485546]20-2.11B(4)  Drip Valve Assemblies
Each drip valve assembly must include:
1.	Remote control valve
2.	Wye filter with:
2.1.	Filter housing that:
2.1.1.	Can withstand a working pressure of 150 psi
2.1.2.	Is manufactured of reinforced polypropylene plastic
2.2.	Reusable stainless steel filter cartridge with a 200 mesh size filtration
3.	Ball valve under 20-2.11B(2)
4.	Schedule 80 PVC pipes and fittings
5.	Pressure regulator

Use to select filter cartridge type.
Replace "200" in item 2.2 in the list in the 1st paragraph of section 20-2.11B(3) with:
1. Enter the mesh size required.
_____
2. Use if stainless steel filter cartridges are not required. Delete par. 1.
Replace item 2.2 in the list in the 1st paragraph of section 20-2.11B(3) with:
2.2.	Reusable cylindrical threaded plastic rings attached to one another to form a filter with a 140 mesh size filtration

[bookmark: _Toc358890122][bookmark: _Toc358890579][bookmark: _Toc359484464][bookmark: _Toc359484919][bookmark: _Toc359485547][bookmark: _Toc258479423][bookmark: _Toc354487608][bookmark: _Toc354488114][bookmark: _Toc356507868][bookmark: _Toc357761070][bookmark: _Toc358110071][bookmark: _Toc358790197][bookmark: _Toc258479419]20-2.11B(5)  Garden Valve Assemblies
Each garden valve assembly must have:
1.	Garden valve
2.	Location marker

[bookmark: _Toc358890123][bookmark: _Toc358890580][bookmark: _Toc359484465][bookmark: _Toc359484920][bookmark: _Toc359485548]20-2.11B(6)  Gate Valves
Gate valves must be:
1.	Flanged or threaded type
2.	Iron or bronze body
3.	Bronze trimmed with one of the following:
3.1.	Internally threading rising stem
3.2.	Nonrising stem
4.	Able to withstand a working pressure of 150 psi
5.	Same size as the pipeline that the valves serves unless otherwise shown

Gate valves smaller than 3 inches must have a cross handle.
Gate valves 3 inches or larger must be flanged type with a square nut. Furnish 3 long shank keys before Contract acceptance.
Gate valves attached to the outlets of a wye strainer must have seating rings on the discharge side of the gate valves must be PTFE. Valve wedges must be driven obliquely by cam action into the seating rings.
[bookmark: _Toc258479424][bookmark: _Toc354487610][bookmark: _Toc354488116][bookmark: _Toc356507870][bookmark: _Toc357761072][bookmark: _Toc358110072][bookmark: _Toc358790198][bookmark: _Toc358890124][bookmark: _Toc358890581][bookmark: _Toc359484466][bookmark: _Toc359484921][bookmark: _Toc359485549]20-2.11B(7)  Pressure Regulating Valves
Pressure regulating valve must be:
1.	Flanged or threaded type
2.	Brass, bronze, cast iron, or plastic body
3.	Spring diaphragm type
4.	Pilot controlled

Pressure regulating valve must have no internal filter screens.
[bookmark: _Toc258479425][bookmark: _Toc354487611][bookmark: _Toc354488117][bookmark: _Toc356507871][bookmark: _Toc357761073][bookmark: _Toc358110073][bookmark: _Toc358790199][bookmark: _Toc358890125][bookmark: _Toc358890582][bookmark: _Toc359484467][bookmark: _Toc359484922][bookmark: _Toc359485550]20-2.11B(8)  Pressure Relief Valves
Pressure relief valve must have a brass or bronze body, stainless steel springs, bronze nickel chrome seats, composition seat discs, female bottom inlets, and female side outlets.
Use to specify the factory set pressure for pressure relief valves.
Add to section 20-2.11B(7):
Pressure relief valves must be factory set at __ psi.
[bookmark: _Toc258479426][bookmark: _Toc354487612][bookmark: _Toc354488118][bookmark: _Toc356507872][bookmark: _Toc357761074][bookmark: _Toc358110074][bookmark: _Toc358790200][bookmark: _Toc358890126][bookmark: _Toc358890583][bookmark: _Toc359484468][bookmark: _Toc359484923][bookmark: _Toc359485551]20-2.11B(9)  Quick Coupling Valves
Quick coupling valve must be 3/4 inch double slotted with a self-closing cap, 3/4-inch brass key and 3/4-inch brass hose swivel unless otherwise shown. Except for the cap, quick coupling valve must be brass or bronze construction. Furnish 3 loose quick coupling brass keys and brass hose swivels before Contract acceptance.
[bookmark: _Toc356507873][bookmark: _Toc357761075][bookmark: _Toc358110075][bookmark: _Toc358790201][bookmark: _Toc358890127][bookmark: _Toc358890584][bookmark: _Toc359484469][bookmark: _Toc359484924][bookmark: _Toc359485552][bookmark: _Toc354487613][bookmark: _Toc354488119]20-2.11B(10)  Remote Control Valves
[bookmark: _Toc358110076][bookmark: _Toc358790202][bookmark: _Toc358890128][bookmark: _Toc358890585][bookmark: _Toc359484470][bookmark: _Toc359484925][bookmark: _Toc359485553]20-2.11B(10)(a)  General
Each remote control valve must:
1.	Be normally closed type.
2.	Be glass filled nylon, brass, or bronze.
Use to select a specific material for the remote control valve.
Replace item 2 in the list in the 1st paragraph in section 20-2.11B(9)(a) with:
2.	Be____________

2.	Be completely serviceable from the top without removing the valve body from the system.
3.	Be equipped with a device that regulates and adjusts the flow of water and be provided with a manual shut-off. The manual shut-off for valves larger than 3/4 inch must be operated by a cross handle.
4.	Have solenoids compatible with the irrigation controller.
5.	Have a manual bleed device.
6.	Be capable of withstanding a pressure of 200 psi
7.	Have replaceable compression discs or diaphragms.
8.	Have threaded fittings for inlets and outlets.
9.	Have DC latching solenoids when used with solar or battery controllers. Solenoids must operate on 3.5 V.

Use if valve is to be used with recycled water. Edit if necessary.
Add to the list in 1st paragraph of section 20-2.11B(9)(a):
10.	Be equipped with a self-flushing feature for recycled water. Valves must not have external tubing.

[bookmark: _Toc358110077][bookmark: _Toc358790203][bookmark: _Toc358890129][bookmark: _Toc358890586][bookmark: _Toc359484471][bookmark: _Toc359484926][bookmark: _Toc359485554]20-2.11B(10)(b)  Remote Control Valves with Flow Sensor
Reserved
[bookmark: _Toc358110078][bookmark: _Toc358790204][bookmark: _Toc358890130][bookmark: _Toc358890587][bookmark: _Toc359484472][bookmark: _Toc359484927][bookmark: _Toc359485555]20-2.11B(10)(c)  Remote Control Valves with Pressure Regulator
Each remote control valve with pressure regulator must be factory assembled as 1 unit.
[bookmark: _Toc358890131][bookmark: _Toc358890588][bookmark: _Toc359484473][bookmark: _Toc359484928][bookmark: _Toc359485556]20-2.11B(11)  Wye Strainer Assemblies
Each wye strainer assembly must include:
1.	Wye strainer
2.	Garden valve

[bookmark: _Toc354487614][bookmark: _Toc354488120][bookmark: _Toc356507877][bookmark: _Toc356508247][bookmark: _Toc357761078][bookmark: _Toc358110079][bookmark: _Toc358790205][bookmark: _Toc358890132][bookmark: _Toc358890589][bookmark: _Toc359484474][bookmark: _Toc359484929][bookmark: _Toc359485557]20-2.11C  Construction
[bookmark: _Toc356507878][bookmark: _Toc357761079][bookmark: _Toc358110080][bookmark: _Toc358790206][bookmark: _Toc358890133][bookmark: _Toc358890590][bookmark: _Toc359484475][bookmark: _Toc359484930][bookmark: _Toc359485558]20-2.11C(1)  General
Install control valves:
1.	6-1/2 to 8 feet from curbs, dikes, and sidewalks
2.	10 feet from paved shoulders
3.	3 feet from fences, walls, or both

If control valves cannot be installed within these limits, the locations will be determined by the Engineer.
[bookmark: _Toc356507880][bookmark: _Toc357761081][bookmark: _Toc358110082][bookmark: _Toc358790207][bookmark: _Toc358890134][bookmark: _Toc358890591][bookmark: _Toc359484476][bookmark: _Toc359484931][bookmark: _Toc359485559]20-2.11C(2)  Check Valves
Unless otherwise shown, install spring-action check valves as necessary to prevent low head drainage.
[bookmark: _Toc356507883][bookmark: _Toc357761084][bookmark: _Toc358110084][bookmark: _Toc358790209][bookmark: _Toc358890136][bookmark: _Toc358890593][bookmark: _Toc359484477][bookmark: _Toc359484932][bookmark: _Toc359485560]20-2.11C(3)  Garden Valve Assemblies
Install location marker 8 to 10 inches from the back of the garden valve.
[bookmark: _Toc356507882][bookmark: _Toc357761083][bookmark: _Toc358110083][bookmark: _Toc358790208][bookmark: _Toc358890135][bookmark: _Toc358890592][bookmark: _Toc359484478][bookmark: _Toc359484933][bookmark: _Toc359485561]20-2.11C(4)  Pressure Regulating Valves
Install pressure regulating valves with threaded connections and a union on the inlet side of the valves.
[bookmark: _Toc358890137][bookmark: _Toc358890594][bookmark: _Toc359484479][bookmark: _Toc359484934][bookmark: _Toc359485562]20-2.11C(5)  Wye Strainer Assemblies
Unless shown, install wye strainer assembly on the upstream side of the remote control valves.
[bookmark: _Toc354487615][bookmark: _Toc354488121][bookmark: _Toc356507884][bookmark: _Toc356508248][bookmark: _Toc357761085][bookmark: _Toc358110085][bookmark: _Toc358790210]Install garden valve so that when the system is flushed, the discharge sprays out of the valve box.
[bookmark: _Toc358890138][bookmark: _Toc358890595][bookmark: _Toc359484480][bookmark: _Toc359484935][bookmark: _Toc359485563]20-2.11D  Payment
Not Used
[bookmark: _Toc354487616][bookmark: _Toc354488122][bookmark: _Toc356476825][bookmark: _Toc356507885][bookmark: _Toc356507964][bookmark: _Toc356508000][bookmark: _Toc356508249][bookmark: _Toc356570301][bookmark: _Toc356570776][bookmark: _Toc356570886][bookmark: _Toc357761086][bookmark: _Toc358110086][bookmark: _Toc358790211][bookmark: _Toc358890139][bookmark: _Toc358890596][bookmark: _Toc359484481][bookmark: _Toc359484936][bookmark: _Toc359485564][bookmark: _Toc258479431]20-2.12  WATER METERS
Reserved
20-2.12_X1. Use if the Contractor makes arrangements with the local water authority to install water meters . Edit the name of the local water authority.

Replace "Reserved" in section 20-2.12 with:
Water meters for the irrigation systems will be installed by the local water authority. The local water authority is _____________________________.
2. Insert the fee required by the local water authority. Delete or add items included by the local water authority.
The local water authority has established a fee of $________ for furnishing and installing each water meter. The fees charged by the local water authority include:
1.	Furnishing and installing each water meter
2.	Connecting to the local water authority's main water line including hot tap or tee as required
3.	Furnishing and installing extension pipe from main water line to the water meter
4.	Sterilizing the extension pipe

Make arrangements and pay the fees required to install each water meter.
If, at the time of installation, this fee is changed, the Department makes a payment adjustment for the difference in cost. The adjustment is made on the progress payment after the meter is installed.
Submit a copy of the invoice for the fee.
20-2.12_X2. Use if the Department makes arrangements with the local water authority to install water meters.
Replace "Reserved" in section 20-2.12 with:
Upon receipt of your request, the Engineer makes arrangements with the servicing utility to install the water meters. The Department pays the costs and fees charged by the servicing utility for the installations.
[bookmark: _Toc354487622][bookmark: _Toc354488128][bookmark: _Toc356507897][bookmark: _Toc356508256][bookmark: _Toc357761098][bookmark: _Toc358110090][bookmark: _Toc358790215][bookmark: _Toc358890140][bookmark: _Toc358890597][bookmark: _Toc359484482][bookmark: _Toc359484937][bookmark: _Toc359485565]20-2.13  RESERVED
[bookmark: _Toc357761100][bookmark: _Toc358110092][bookmark: _Toc358790217][bookmark: _Toc358890141][bookmark: _Toc358890598][bookmark: _Toc359484483][bookmark: _Toc359484938][bookmark: _Toc359485566]20-2.14  SUPPLY LINE ON STRUCTURES
[bookmark: _Toc251669864][bookmark: _Toc256683216][bookmark: _Toc278887850][bookmark: _Toc357761101][bookmark: _Toc358110093][bookmark: _Toc358790218][bookmark: _Toc358890142][bookmark: _Toc358890599][bookmark: _Toc359484484][bookmark: _Toc359484939][bookmark: _Toc359485567]20-2.14A  General
[bookmark: _Toc251669865][bookmark: _Toc256683217][bookmark: _Toc278887851][bookmark: _Toc357761102][bookmark: _Toc358110094][bookmark: _Toc358790219][bookmark: _Toc358890143][bookmark: _Toc358890600][bookmark: _Toc359484485][bookmark: _Toc359484940][bookmark: _Toc359485568]20-2.14A(1)  General
[bookmark: _Toc251669866][bookmark: _Toc256683218][bookmark: _Toc278887852][bookmark: _Toc357761103][bookmark: _Toc358110095][bookmark: _Toc358790220][bookmark: _Toc358890144][bookmark: _Toc358890601][bookmark: _Toc359484486][bookmark: _Toc359484941][bookmark: _Toc359485569]20-2.14A(1)(a)  Summary
Section 20-14 includes specifications for installing water supply lines through bridges and on the exterior of concrete structures.
[bookmark: _Toc251669867][bookmark: _Toc256683219][bookmark: _Toc278887853][bookmark: _Toc357761104][bookmark: _Toc358110096][bookmark: _Toc358790221][bookmark: _Toc358890145][bookmark: _Toc358890602][bookmark: _Toc359484487][bookmark: _Toc359484942][bookmark: _Toc359485570]20-2.14A(1)(b)  Definitions
Reserved
[bookmark: _Toc251669868][bookmark: _Toc256683220][bookmark: _Toc278887854][bookmark: _Toc357761105][bookmark: _Toc358110097][bookmark: _Toc358790222][bookmark: _Toc358890146][bookmark: _Toc358890603][bookmark: _Toc359484488][bookmark: _Toc359484943][bookmark: _Toc359485571]20-2.14A(1)(c)  Submittals
[bookmark: _Toc251669872][bookmark: _Toc256683224]Submit a work plan for temporary casing support at the abutments as an informational submittal.
[bookmark: _Toc278887855][bookmark: _Toc357761106][bookmark: _Toc358110098][bookmark: _Toc358790223][bookmark: _Toc358890147][bookmark: _Toc358890604][bookmark: _Toc359484489][bookmark: _Toc359484944][bookmark: _Toc359485572]20-2.14A(1)(d)  Quality Control and Assurance
[bookmark: _Toc244331803][bookmark: _Toc244332852][bookmark: _Toc249170634][bookmark: _Toc249170735][bookmark: _Toc251072853][bookmark: _Toc251669873][bookmark: _Toc256683225][bookmark: _Toc278887856][bookmark: _Toc357761107][bookmark: _Toc358110099][bookmark: _Toc358790224][bookmark: _Toc358890148][bookmark: _Toc358890605][bookmark: _Toc359484490][bookmark: _Toc359484945][bookmark: _Toc359485573]20-2.14A(1)(d)(i)  General
[bookmark: _Toc244331804][bookmark: _Toc244332853][bookmark: _Toc249170635][bookmark: _Toc249170736]Before installing seismic expansion assemblies or expansion assemblies, the Engineer must authorize the extension setting.
[bookmark: _Toc251072854][bookmark: _Toc251669874][bookmark: _Toc256683226][bookmark: _Toc278887857][bookmark: _Toc357761108][bookmark: _Toc358110100][bookmark: _Toc358790225][bookmark: _Toc358890149][bookmark: _Toc358890606][bookmark: _Toc359484491][bookmark: _Toc359484946][bookmark: _Toc359485574]20-2.14A(1)(d)(ii)  Regulatory Requirements
Piping materials must bear the label, stamp, or other markings of the specified standards.
[bookmark: _Toc244331806][bookmark: _Toc244332855][bookmark: _Toc249170637][bookmark: _Toc249170738][bookmark: _Toc251072855][bookmark: _Toc251669875][bookmark: _Toc256683227][bookmark: _Toc278887858][bookmark: _Toc357761109][bookmark: _Toc358110101][bookmark: _Toc358790226][bookmark: _Toc358890150][bookmark: _Toc358890607][bookmark: _Toc359484492][bookmark: _Toc359484947][bookmark: _Toc359485575]20-2.14A(1)(d)(iii)  Site Tests
Test water supply lines before:
1.	Backfilling
2.	Beginning work on box girder cell decks
3.	Otherwise covering the water supply lines

Furnish pipe anchorages to resist thrust forces occurring during testing.
Test the water supply lines as 1 unit. The limits of the unit must be 5 feet beyond the casing at each end of the bridge.
Cap each end of the water supply lines before testing. Caps must be rated for the test pressure.
Test water supply lines under section 20-2.01A(4)(b), except that the testing period must be 4 hours with no pressure drop.
For water supply lines 4 inches and larger testing must meet the following additional requirements:
1.	Testing pressure must be at least 120 psi
2.	Air relief valve must not be subjected to water pressure due to testing

If water supply lines fail testing, retest the lines after repair.
[bookmark: _Toc251669876][bookmark: _Toc256683228][bookmark: _Toc278887859][bookmark: _Toc357761110][bookmark: _Toc358110102][bookmark: _Toc358790227][bookmark: _Toc358890151][bookmark: _Toc358890608][bookmark: _Toc359484493][bookmark: _Toc359484948][bookmark: _Toc359485576]20-2.14A(2)  Materials
[bookmark: _Toc251669877][bookmark: _Toc256683229][bookmark: _Toc278887860][bookmark: _Toc357761111][bookmark: _Toc358110103][bookmark: _Toc358790228][bookmark: _Toc358890152][bookmark: _Toc358890609][bookmark: _Toc359484494][bookmark: _Toc359484949][bookmark: _Toc359485577][bookmark: _Toc244931463]20-2.14A(2)(a)  General
[bookmark: _Toc244331811][bookmark: _Toc244332861]Protect stored piping from moisture and dirt. Elevate piping above grade. Support piping to prevent sagging and bending.
Protect flanges, fittings, and assemblies from moisture and dirt.
[bookmark: _Toc244331813][bookmark: _Toc244332863][bookmark: _Toc249170645][bookmark: _Toc249170746][bookmark: _Toc251072861][bookmark: _Toc251669878][bookmark: _Toc256683230][bookmark: _Toc278887861][bookmark: _Toc357761112][bookmark: _Toc358110104][bookmark: _Toc358790229][bookmark: _Toc358890153][bookmark: _Toc358890610][bookmark: _Toc359484495][bookmark: _Toc359484950][bookmark: _Toc359485578]20-2.14A(2)(b)  Air Release Valve Assemblies
Air release valve assemblies include an air release valve, ball valve, tank vent, nipples, and pipe saddle. Assemblies must comply with the following:
1.	Air release valves must have a cast iron body with stainless steel trim and float, 1-inch NPT inlet, 1/2-inch NPT outlet, and 3/16-inch orifice.
2.	Ball valves must have a 2-piece bronze body with chrome plated or brass ball, 1-inch full-size port, and be rated for at least 400 psi.
3.	Tank vents must have a 1/2-inch NPT inlet and downward-facing double openings with screened covers.
4.	Nipples must be schedule 40 galvanized steel pipe.
5.	Pipe saddle must be rated for at least 150 psi and compatible with water supply line. Pipe saddle must be (1) single strap pipe saddle for water supply lines smaller than 4 inches or (2) double strap pipe saddle for water supply lines 4 inches and larger. You may use a tee fitting for galvanized steel water supply lines.

[bookmark: _Toc278887862][bookmark: _Toc357761113][bookmark: _Toc358110105][bookmark: _Toc358790230][bookmark: _Toc358890154][bookmark: _Toc358890611][bookmark: _Toc359484496][bookmark: _Toc359484951][bookmark: _Toc359485579]20-2.14A(2)(c)  Casings
[bookmark: _Toc244331823][bookmark: _Toc244332873][bookmark: _Toc249170655][bookmark: _Toc249170756][bookmark: _Toc251072864][bookmark: _Toc251669881][bookmark: _Toc256683233]Casings must be welded steel pipe casing complying with section 70-7.
[bookmark: _Toc278887863][bookmark: _Toc357761114][bookmark: _Toc358110106][bookmark: _Toc358790231][bookmark: _Toc358890155][bookmark: _Toc358890612][bookmark: _Toc359484497][bookmark: _Toc359484952][bookmark: _Toc359485580]20-2.14A(2)(d)  Pipe Wrap Tape
Pipe wrap tape must be pressure sensitive tape made from PVC or polyethylene. Pipe wrap tape must be at least 50 mils thick and not wider than 2 inches.
[bookmark: _Toc244331824][bookmark: _Toc244332874][bookmark: _Toc249170656][bookmark: _Toc249170757][bookmark: _Toc251072865][bookmark: _Toc251669882][bookmark: _Toc256683234][bookmark: _Toc278887864][bookmark: _Toc357761115][bookmark: _Toc358110107][bookmark: _Toc358790232][bookmark: _Toc358890156][bookmark: _Toc358890613][bookmark: _Toc359484498][bookmark: _Toc359484953][bookmark: _Toc359485581]20-2.14A(2)(e)  Pipe Hangers
[bookmark: _Toc244331827][bookmark: _Toc244332877][bookmark: _Toc249170659][bookmark: _Toc249170760][bookmark: _Toc251072867][bookmark: _Toc251669883][bookmark: _Toc256683235]Pipe hangers must comply with section 70-7.02C.
The pipe hanger must be rated for the water supply line. If casings are shown, include the casings weight.
[bookmark: _Toc278887865][bookmark: _Toc357761116][bookmark: _Toc358110108][bookmark: _Toc358790233][bookmark: _Toc358890157][bookmark: _Toc358890614][bookmark: _Toc359484499][bookmark: _Toc359484954][bookmark: _Toc359485582]20-2.14A(2)(f)  Epoxy Adhesives
Epoxy used for anchoring concrete pipe supports must comply with section 70-7.02D.
[bookmark: _Toc244331828][bookmark: _Toc244332878][bookmark: _Toc249170660][bookmark: _Toc249170761][bookmark: _Toc251072868][bookmark: _Toc251669884][bookmark: _Toc256683236][bookmark: _Toc278887866][bookmark: _Toc357761117][bookmark: _Toc358110109][bookmark: _Toc358790234][bookmark: _Toc358890158][bookmark: _Toc358890615][bookmark: _Toc359484500][bookmark: _Toc359484955][bookmark: _Toc359485583][bookmark: _Toc256683237][bookmark: _Toc251669886]20-2.14A(2)(g)  Concrete Pipe Supports
Concrete pipe supports must comply with section 70-7.02D.
[bookmark: _Toc278887867][bookmark: _Toc357761118][bookmark: _Toc358110110][bookmark: _Toc358790235][bookmark: _Toc358890159][bookmark: _Toc358890616][bookmark: _Toc359484501][bookmark: _Toc359484956][bookmark: _Toc359485584]20-2.14A(2)(h)  Pipe Clamps and Anchors
Metal clamps must be commercial quality steel complying with section 75-1.02. Anchors must comply with the specifications for concrete anchorage devices in section 75-1.03C.
[bookmark: _Toc278887868][bookmark: _Toc357761119][bookmark: _Toc358110111][bookmark: _Toc358790236][bookmark: _Toc358890160][bookmark: _Toc358890617][bookmark: _Toc359484502][bookmark: _Toc359484957][bookmark: _Toc359485585]20-2.14A(2)(i)  Pull Boxes
Pull boxes and covers must comply with section 20-2.01B(4).
[bookmark: _Toc256683238][bookmark: _Toc278887869][bookmark: _Toc357761120][bookmark: _Toc358110112][bookmark: _Toc358790237][bookmark: _Toc358890161][bookmark: _Toc358890618][bookmark: _Toc359484503][bookmark: _Toc359484958][bookmark: _Toc359485586]20.2.14A(3)  Construction
[bookmark: _Toc244331830][bookmark: _Toc244332880][bookmark: _Toc249170663][bookmark: _Toc249170764][bookmark: _Toc251072886][bookmark: _Toc251669887][bookmark: _Toc256683239][bookmark: _Toc278887870][bookmark: _Toc357761121][bookmark: _Toc358110113][bookmark: _Toc358790238][bookmark: _Toc358890162][bookmark: _Toc358890619][bookmark: _Toc359484504][bookmark: _Toc359484959][bookmark: _Toc359485587]20-2.14A(3)(a)  General
Support water supply lines as described.
Where water supply lines penetrate bridge superstructure concrete, either form or install pipe sleeves at least 2 pipe sizes larger than the pipe.
[bookmark: _Toc244331831][bookmark: _Toc244332881][bookmark: _Toc249170664][bookmark: _Toc249170765][bookmark: _Toc251072887][bookmark: _Toc251669888][bookmark: _Toc256683240][bookmark: _Toc278887871][bookmark: _Toc357761122][bookmark: _Toc358110114][bookmark: _Toc358790239][bookmark: _Toc358890163][bookmark: _Toc358890620][bookmark: _Toc359484505][bookmark: _Toc359484960][bookmark: _Toc359485588]20-2.14A(3)(b)  Preparation
Clean the interior of the pipe before installation. Cap or plug openings as pipe is installed to prevent the entrance of foreign material. Leave caps or plugs in place until the next pipe section is installed.
[bookmark: _Toc244331832][bookmark: _Toc244332883][bookmark: _Toc249170665][bookmark: _Toc249170766][bookmark: _Toc251072888][bookmark: _Toc251669889][bookmark: _Toc256683241][bookmark: _Toc278887872][bookmark: _Toc357761123][bookmark: _Toc358110115][bookmark: _Toc358790240][bookmark: _Toc358890164][bookmark: _Toc358890621][bookmark: _Toc359484506][bookmark: _Toc359484961][bookmark: _Toc359485589]20-2.14A(3)(c)  Installation
[bookmark: _Toc244332884][bookmark: _Toc249170666][bookmark: _Toc249170767][bookmark: _Toc251072889][bookmark: _Toc251669890][bookmark: _Toc256683242][bookmark: _Toc278887873][bookmark: _Toc357761124][bookmark: _Toc358110116][bookmark: _Toc358790241][bookmark: _Toc358890165][bookmark: _Toc358890622][bookmark: _Toc359484507][bookmark: _Toc359484962][bookmark: _Toc359485590]20-2.14A(3)(c)(i)  General
Reserved
[bookmark: _Toc244331833][bookmark: _Toc244332885][bookmark: _Toc249170667][bookmark: _Toc249170768][bookmark: _Toc251072890][bookmark: _Toc251669891][bookmark: _Toc256683243][bookmark: _Toc278887874][bookmark: _Toc357761125][bookmark: _Toc358110117][bookmark: _Toc358790242][bookmark: _Toc358890166][bookmark: _Toc358890623][bookmark: _Toc359484508][bookmark: _Toc359484963][bookmark: _Toc359485591]20-2.14A(3)(c)(ii)  Casings
[bookmark: _Toc244331834][bookmark: _Toc244332886][bookmark: _Toc249170668][bookmark: _Toc249170769][bookmark: _Toc251072891][bookmark: _Toc251669892][bookmark: _Toc256683244]Install casings under section 70-7.03.
Seal casing end with 8 inches of polyurethane foam at dirt stop or pipe end seal.
[bookmark: _Toc278887875][bookmark: _Toc357761126][bookmark: _Toc358110118][bookmark: _Toc358790243][bookmark: _Toc358890167][bookmark: _Toc358890624][bookmark: _Toc359484509][bookmark: _Toc359484964][bookmark: _Toc359485592]20-2.14A(3)(c)(iii)  Wrapping Water Supply Line
[bookmark: _Toc244331835][bookmark: _Toc244332887][bookmark: _Toc249170669][bookmark: _Toc249170770][bookmark: _Toc251072892][bookmark: _Toc251669893][bookmark: _Toc256683246]Wrap damaged supply line coatings with pipe wrap tape. Wrap field joints and fittings that are in contact with the earth.
Wrapping must comply with the following:
1.	Clean and prime area as recommended by the tape manufacturer.
2.	Tightly wrap tape with 1/2 uniform overlap, free from wrinkles and voids, to provide not less than a 100 mil thickness.
3.	The tape must conform to joint or fitting contours.
4.	Extend tape at least 6 inches over adjacent pipe.

[bookmark: _Toc278887876][bookmark: _Toc357761127][bookmark: _Toc358110119][bookmark: _Toc358790244][bookmark: _Toc358890168][bookmark: _Toc358890625][bookmark: _Toc359484510][bookmark: _Toc359484965][bookmark: _Toc359485593]20-2.14A(3)(c)(iv)  Pipe Clamps and Anchors
Install water supply lines on the exterior surfaces of bridges or other concrete structures with metal clamps and anchors.
Drilling of holes for anchors must comply with the following:
1.	Drill holes to manufacturers recommended depth.
2.	Drilling tools must be authorized.
3.	Do not drill holes closer than 6 inches to the edge of a concrete structure.
4.	Relocate holes if reinforcing steel is encountered. Fill abandoned holes with mortar. Mortar must comply with section 51-1.02F.

Where water supply lines are mounted vertically for more than 2 feet, install clamps and anchors within 6 inches of the elbows.
Where water supply lines are mounted vertically for more than 10 feet, install additional clamps and anchors at 10 foot centers unless otherwise shown.
[bookmark: _Toc278887877][bookmark: _Toc357761128][bookmark: _Toc358110120][bookmark: _Toc358790245][bookmark: _Toc358890169][bookmark: _Toc358890626][bookmark: _Toc359484511][bookmark: _Toc359484966][bookmark: _Toc359485594]20-2.14A(3)(d)  Sequences of Operation
If the bridge superstructure is to be prestressed do not place mortar around casings in abutments and hinges until bridge superstructure prestressing has been completed.
[bookmark: _Toc251669894][bookmark: _Toc256683247][bookmark: _Toc278887878][bookmark: _Toc357761129][bookmark: _Toc358110121][bookmark: _Toc358790246][bookmark: _Toc358890170][bookmark: _Toc358890627][bookmark: _Toc359484512][bookmark: _Toc359484967][bookmark: _Toc359485595]20-2.14A(4)  Payment
Supply line on structures is measured from end to end, along the centerline. 
The Department does not pay for failed tests.
[bookmark: _Toc278887879][bookmark: _Toc357761130][bookmark: _Toc358110122][bookmark: _Toc358790247][bookmark: _Toc358890171][bookmark: _Toc358890628][bookmark: _Toc359484513][bookmark: _Toc359484968][bookmark: _Toc359485596]20-2.14B  Supply Line on Structures, Less than 4 Inches
[bookmark: _Toc244422150][bookmark: _Toc244583174][bookmark: _Toc244583351][bookmark: _Toc251669896][bookmark: _Toc256683249][bookmark: _Toc278887880][bookmark: _Toc357761131][bookmark: _Toc358110123][bookmark: _Toc358790248][bookmark: _Toc358890172][bookmark: _Toc358890629][bookmark: _Toc359484514][bookmark: _Toc359484969][bookmark: _Toc359485597][bookmark: _Toc251072871]20-2.14B(1)  General
[bookmark: _Toc244422151][bookmark: _Toc244583175][bookmark: _Toc244583352][bookmark: _Toc251669897][bookmark: _Toc256683250][bookmark: _Toc278887881][bookmark: _Toc357761132][bookmark: _Toc358110124][bookmark: _Toc358790249][bookmark: _Toc358890173][bookmark: _Toc358890630][bookmark: _Toc359484515][bookmark: _Toc359484970][bookmark: _Toc359485598]20-2.14B(1)(a)  Summary
Section 20-2.14B includes specifications for installing water supply lines smaller than 4 inches.
[bookmark: _Toc251669898][bookmark: _Toc256683251][bookmark: _Toc278887882][bookmark: _Toc357761133][bookmark: _Toc358110125][bookmark: _Toc358790250][bookmark: _Toc358890174][bookmark: _Toc358890631][bookmark: _Toc359484516][bookmark: _Toc359484971][bookmark: _Toc359485599][bookmark: _Toc251072872]20-2.14B(1)(b)  Definitions
Reserved
[bookmark: _Toc251669899][bookmark: _Toc256683252][bookmark: _Toc278887883][bookmark: _Toc357761134][bookmark: _Toc358110126][bookmark: _Toc358790251][bookmark: _Toc358890175][bookmark: _Toc358890632][bookmark: _Toc359484517][bookmark: _Toc359484972][bookmark: _Toc359485600]20-2.14B(1)(c)  Submittals
Product data for materials includes catalog cuts, performance data, and installation instructions.
Submit product data for:
1.	Water supply line
2.	Expansion assemblies
3.	Casing insulators
4.	Pipe end seals
5.	Pipe anchorages
6.	Air release valve assemblies
7.	Casings
8.	Pipe hangers
9.	Epoxy adhesives
10.	Concrete pipe supports

[bookmark: _Toc357761135][bookmark: _Toc358110127][bookmark: _Toc358790252][bookmark: _Toc358890176][bookmark: _Toc358890633][bookmark: _Toc359484518][bookmark: _Toc359484973][bookmark: _Toc359485601][bookmark: _Toc251669900][bookmark: _Toc256683253][bookmark: _Toc278887884]20-2.14B(1)(d)  Quality Control and Assurance
Reserved
[bookmark: _Toc357761136][bookmark: _Toc358110128][bookmark: _Toc358790253][bookmark: _Toc358890177][bookmark: _Toc358890634][bookmark: _Toc359484519][bookmark: _Toc359484974][bookmark: _Toc359485602]20-2.14B(2)  Materials
[bookmark: _Toc251669901][bookmark: _Toc256683254][bookmark: _Toc278887885][bookmark: _Toc357761137][bookmark: _Toc358110129][bookmark: _Toc358790254][bookmark: _Toc358890178][bookmark: _Toc358890635][bookmark: _Toc359484520][bookmark: _Toc359484975][bookmark: _Toc359485603]20-2.14B(2)(a)  General
Reserved
[bookmark: _Toc251669902][bookmark: _Toc256683255][bookmark: _Toc278887886][bookmark: _Toc357761138][bookmark: _Toc358110130][bookmark: _Toc358790255][bookmark: _Toc358890179][bookmark: _Toc358890636][bookmark: _Toc359484521][bookmark: _Toc359484976][bookmark: _Toc359485604]20-2.14B(2)(b)  Water Supply Line
Water supply lines must comply with section 20-2.09.
[bookmark: _Toc251072873][bookmark: _Toc251669903][bookmark: _Toc256683256][bookmark: _Toc278887887][bookmark: _Toc357761139][bookmark: _Toc358110131][bookmark: _Toc358790256][bookmark: _Toc358890180][bookmark: _Toc358890637][bookmark: _Toc359484522][bookmark: _Toc359484977][bookmark: _Toc359485605]20-2.14B(2)(c)  Expansion Assemblies
[bookmark: _Toc251072874][bookmark: _Toc251669904][bookmark: _Toc256683257]Expansion assemblies must consist of a hose with ends, insulated flange connections, and elbows. Expansion assemblies must have the same nominal inside diameter as the water supply line. Working pressure must be at least 150 psi.
Hose must be medium or heavy weight, crush and kink resistant, rated for at least 150 psi. Cover must be flexible, oil resistant rubber or synthetic, reinforced with at least 2-ply synthetic yarn or steel wire. The inner tube must meet FDA and USDA Standards for potable water. Hose ends must be stainless steel flanged connections with stainless steel crimped bands or swaged end connectors. Do not use barbed ends with band clamps.
Elbows must be 45 degree, standard weight galvanized steel fittings.
[bookmark: _Toc278887888][bookmark: _Toc357761140][bookmark: _Toc358110132][bookmark: _Toc358790257][bookmark: _Toc358890181][bookmark: _Toc358890638][bookmark: _Toc359484523][bookmark: _Toc359484978][bookmark: _Toc359485606]20-2.14B(2)(d)  Casing Insulators
[bookmark: _Toc244331825][bookmark: _Toc244332875][bookmark: _Toc249170657][bookmark: _Toc249170758][bookmark: _Toc251072866][bookmark: _Toc251669905][bookmark: _Toc256683258][bookmark: _Toc251072875]Casing insulators must be:
1.	2-piece, high-density, injection-molded polyethylene, nonconductive inner liner, with cadmium-plated nuts and bolts.
2.	Factory constructed to ensure the water supply line is centered in the casing. Insulators must not allow any contact between pipe and casing and have at least 2 runners seated on the bottom of the casing.
3.	Sized for the casing and water supply line shown.

[bookmark: _Toc278887889][bookmark: _Toc357761141][bookmark: _Toc358110133][bookmark: _Toc358790258][bookmark: _Toc358890182][bookmark: _Toc358890639][bookmark: _Toc359484524][bookmark: _Toc359484979][bookmark: _Toc359485607]20-2.14B(2)(e)  Pipe Anchorages
Pipe anchorages must consist of an I-beam, U-bolts, anchors, and double nuts.
Use concrete anchorage devices for anchors on existing bridges. Use L-anchor bolts for anchors on new bridges.
Fabricate the I-beam from 1/2-inch steel plate. Steel plate, U-bolts, L-anchors, and nuts must comply with section 75-1.02. Concrete anchorage devices must comply with section 75-1.03C.
[bookmark: _Toc251669906][bookmark: _Toc256683259][bookmark: _Toc278887890][bookmark: _Toc357761142][bookmark: _Toc358110134][bookmark: _Toc358790259][bookmark: _Toc358890183][bookmark: _Toc358890640][bookmark: _Toc359484525][bookmark: _Toc359484980][bookmark: _Toc359485608]20-2.14B(2)(f)  Pipe End Seals
[bookmark: _Toc251669907][bookmark: _Toc256683260]Pipe end seals must consist of a pipe end seal, stainless steel bands, and polyurethane foam.
Pipe end seal must be factory constructed from seamless neoprene and sized for the casing and water supply line shown. Neoprene must be at least 1/8 inch thick. Stainless steel bands must be crimped.
Polyurethane foam must be expanding foam spray that is water resistant and moisture cured.
[bookmark: _Toc278887891][bookmark: _Toc357761143][bookmark: _Toc358110135][bookmark: _Toc358790260][bookmark: _Toc358890184][bookmark: _Toc358890641][bookmark: _Toc359484526][bookmark: _Toc359484981][bookmark: _Toc359485609]20-2.14B(3)  Construction
Locate pipe anchorage halfway between expansion assemblies.
Pipe end seal must be pulled onto the casing during pipe installation. Do not use wrap-around type end seals.
[bookmark: _Toc251669908][bookmark: _Toc256683261][bookmark: _Toc278887892][bookmark: _Toc357761144][bookmark: _Toc358110136][bookmark: _Toc358790261][bookmark: _Toc358890185][bookmark: _Toc358890642][bookmark: _Toc359484527][bookmark: _Toc359484982][bookmark: _Toc359485610]20-2.14B(4)  Payment
Supply line on structures is paid for as galvanized steel pipe (supply line on bridge).
[bookmark: _Toc278887893][bookmark: _Toc357761145][bookmark: _Toc358110137][bookmark: _Toc358790262][bookmark: _Toc358890186][bookmark: _Toc358890643][bookmark: _Toc359484528][bookmark: _Toc359484983][bookmark: _Toc359485611]20-2.14C  Supply Line on Structures, 4 Inches and Larger
[bookmark: _Toc251669910][bookmark: _Toc256683263][bookmark: _Toc278887894][bookmark: _Toc357761146][bookmark: _Toc358110138][bookmark: _Toc358790263][bookmark: _Toc358890187][bookmark: _Toc358890644][bookmark: _Toc359484529][bookmark: _Toc359484984][bookmark: _Toc359485612]20-2.14C(1)  General
[bookmark: _Toc251669911][bookmark: _Toc256683264][bookmark: _Toc278887895][bookmark: _Toc357761147][bookmark: _Toc358110139][bookmark: _Toc358790264][bookmark: _Toc358890188][bookmark: _Toc358890645][bookmark: _Toc359484530][bookmark: _Toc359484985][bookmark: _Toc359485613]20-2.14C(1)(a)  Summary
Section 20-2.14C includes specifications for installing water supply lines 4 inches and larger.
[bookmark: _Toc251669912][bookmark: _Toc256683265][bookmark: _Toc278887896][bookmark: _Toc357761148][bookmark: _Toc358110140][bookmark: _Toc358790265][bookmark: _Toc358890189][bookmark: _Toc358890646][bookmark: _Toc359484531][bookmark: _Toc359484986][bookmark: _Toc359485614]20-2.14C(1)(b)  Definitions
Reserved
[bookmark: _Toc251669913][bookmark: _Toc256683266][bookmark: _Toc278887897][bookmark: _Toc357761149][bookmark: _Toc358110141][bookmark: _Toc358790266][bookmark: _Toc358890190][bookmark: _Toc358890647][bookmark: _Toc359484532][bookmark: _Toc359484987][bookmark: _Toc359485615]20-2.14C(1)(c)  Submittals
Product data for materials includes catalog cuts, performance data, and installation instructions.
Submit product data for:
1.	Water supply line
2.	Expansion assemblies
3.	Flange insulating gaskets
4.	Casing insulators
5.	Seismic expansion assemblies
6.	Lateral restraint assemblies
7.	Air release valve assemblies
8.	Casings
9.	Pipe hangers
10.	Epoxy adhesives
11.	Concrete pipe supports

Submit the maximum range and preset dimension for each expansion assembly or seismic expansion assembly as an informational submittal.
[bookmark: _Toc251669914][bookmark: _Toc256683267]Submit at least 5 sets of product data to OSD, Documents Unit. Each set must be bound together and include an index stating equipment names, manufacturers, and model numbers. Two sets will be returned. Notify the Engineer of the submittal. Include in the notification the date and contents of the submittal.
[bookmark: _Toc357761150][bookmark: _Toc358110142][bookmark: _Toc358790267][bookmark: _Toc358890191][bookmark: _Toc358890648][bookmark: _Toc359484533][bookmark: _Toc359484988][bookmark: _Toc359485616][bookmark: _Toc278887898]20-2.14C(1)(d)  Quality Control and Assurance
Reserved
[bookmark: _Toc357761151][bookmark: _Toc358110143][bookmark: _Toc358790268][bookmark: _Toc358890192][bookmark: _Toc358890649][bookmark: _Toc359484534][bookmark: _Toc359484989][bookmark: _Toc359485617]20-2.14C(2)  Materials
[bookmark: _Toc251669915][bookmark: _Toc256683268][bookmark: _Toc278887899][bookmark: _Toc357761152][bookmark: _Toc358110144][bookmark: _Toc358790269][bookmark: _Toc358890193][bookmark: _Toc358890650][bookmark: _Toc359484535][bookmark: _Toc359484990][bookmark: _Toc359485618]20-2.14C(2)(a)  General
Reserved
[bookmark: _Toc251072879][bookmark: _Toc251669916][bookmark: _Toc256683269][bookmark: _Toc278887900][bookmark: _Toc357761153][bookmark: _Toc358110145][bookmark: _Toc358790270][bookmark: _Toc358890194][bookmark: _Toc358890651][bookmark: _Toc359484536][bookmark: _Toc359484991][bookmark: _Toc359485619]20-2.14C(2)(b)  Water Supply Line
Water supply lines must consist of ductile iron pipe and fittings. Pipe must comply with ANSI/AWWA C151/A21.51, Class 350. Fittings must comply with ANSI/AWWA C110/A21.10, rated for a working pressure of 350 psi.
Ductile iron pipe connections to expansion assemblies must be a flanged joint complying with ANSI/AWWA C115/A21.15. Flange gaskets must be rated for a working pressure of 350 psi. Fasteners must comply with section 75-1.02, except that stainless steel fasteners must not be used.
All other ductile iron pipe and fitting joints must be push-on, restrained type complying with ANSI/AWWA C111/A21.11. Push-on, restrained type joints may use proprietary dimensions and proprietary restrained joint locking systems.
Ductile iron pipe and fittings must have an asphaltic coating complying with ANSI/AWWA C151/A21.51, and a cement mortar lining complying with ANSI/AWWA C104/A21.4.
[bookmark: _Toc251072880][bookmark: _Toc251669917][bookmark: _Toc256683270][bookmark: _Toc278887901][bookmark: _Toc357761154][bookmark: _Toc358110146][bookmark: _Toc358790271][bookmark: _Toc358890195][bookmark: _Toc358890652][bookmark: _Toc359484537][bookmark: _Toc359484992][bookmark: _Toc359485620]20-2.14C(2)(c)  Expansion Assemblies
Expansion assemblies must be a sleeve type expansion joint. The expansion assembly must have:
1.	Ductile iron body complying with ANSI/AWWA C153/A21.53
2.	Flanged ends complying with ANSI/AWWA C110/A21.10
3.	Fusion bonded epoxy internal lining complying with ANSI/AWWA C213 at least 15 mils thick
4.	Internal expansion sleeve limiting stop collars and be pressure balanced
5.	Working pressure of at least 350 psi for sizes 24 inches and smaller and 250 psi for sizes larger than 24 inches
6.	NSF 61 certification

The expansion assembly must be factory set at 1/2 the extension capacity.
[bookmark: _Toc251072863][bookmark: _Toc251669880][bookmark: _Toc256683232][bookmark: _Toc278887902][bookmark: _Toc357761155][bookmark: _Toc358110147][bookmark: _Toc358790272][bookmark: _Toc358890196][bookmark: _Toc358890653][bookmark: _Toc359484538][bookmark: _Toc359484993][bookmark: _Toc359485621][bookmark: _Toc251072881][bookmark: _Toc251669918][bookmark: _Toc256683271]20-2.14C(2)(d)  Flange Insulating Gaskets
Flange insulating gaskets must consist of a dielectric flange gasket, insulating washers and sleeves, and commercial quality steel bolts and nuts. Dielectric flange gasket must have a dielectric strength of at least 500 vpm.
[bookmark: _Toc278887903][bookmark: _Toc357761156][bookmark: _Toc358110148][bookmark: _Toc358790273][bookmark: _Toc358890197][bookmark: _Toc358890654][bookmark: _Toc359484539][bookmark: _Toc359484994][bookmark: _Toc359485622]20-2.14C(2)(e)  Casing Insulators
Casing insulators must be:
1.	2-piece, 8-inch, 14-gauge epoxy-coated or galvanized steel band, four 2-inch-wide glass-reinforced polyester or polyethylene runners, with cadmium-plated nuts and bolts.
2.	Coated with at least 15-mils heat-fused PVC to provide a nonconductive inner liner.
3.	Factory constructed to ensure the water supply line is centered in the casing. Insulators must not allow any pipe to casing contact and have at least 2 runners seated on the bottom of the casing.
4.	Sized for the casing and water supply line shown.

[bookmark: _Toc251072882][bookmark: _Toc251669919][bookmark: _Toc256683272][bookmark: _Toc278887904][bookmark: _Toc357761157][bookmark: _Toc358110149][bookmark: _Toc358790274][bookmark: _Toc358890198][bookmark: _Toc358890655][bookmark: _Toc359484540][bookmark: _Toc359484995][bookmark: _Toc359485623]20-2.14C(2)(f)  Dirt Stops
Dirt stops must consist of a redwood cover with polyurethane foam.
Use construction heart grade redwood complying with 57-2.01B(2). Construct cover to fit snugly around the water supply line. The cover must be 2 inches taller and 2 inches wider than the casing.
[bookmark: _Toc251072883][bookmark: _Toc251669920][bookmark: _Toc256683273]Polyurethane foam must be expanding foam spray that is water resistant and moisture cured.
[bookmark: _Toc278887905][bookmark: _Toc357761158][bookmark: _Toc358110150][bookmark: _Toc358790275][bookmark: _Toc358890199][bookmark: _Toc358890656][bookmark: _Toc359484541][bookmark: _Toc359484996][bookmark: _Toc359485624]20-2.14C(2)(g)  Seismic Expansion Assemblies
[bookmark: _Toc251072884][bookmark: _Toc251669921][bookmark: _Toc256683274]Seismic expansion assemblies must be a sleeve type expansion joint with integral ball joints at each end.
Seismic expansion assemblies must have:
1.	Ability to withstand at least 15 degree angular deflection at each end and maximum movement in all 3 planes at the same time
2.	Ductile iron body complying with ANSI/AWWA C153/A21.53
3.	Flanged ends complying with ANSI/AWWA C110/A21.10
4.	Fusion bonded epoxy internal lining complying with ANSI/AWWA C213 at least 15 mils thick
5.	Internal expansion sleeve limiting stop collars and pressure balanced
6.	Ball joints contained in flanged retainers with seal gaskets
7.	Working pressure of at least 350 psi for sizes 24 inches and smaller and 250 psi for sizes larger than 24 inches
8.	NSF 61 certification

The seismic expansion assembly must be factory set at 1/2 the extension capacity.
[bookmark: _Toc278887906][bookmark: _Toc357761159][bookmark: _Toc358110151][bookmark: _Toc358790276][bookmark: _Toc358890200][bookmark: _Toc358890657][bookmark: _Toc359484542][bookmark: _Toc359484997][bookmark: _Toc359485625]20-2.14C(2)(h)  Lateral Restraint Assemblies
Lateral restraint assemblies must be (1) constructed from commercial quality steel components complying with section 75-1.02, (2) adjustable, and (3) able to resist a horizontal force of 10 percent of the contributory dead load.
[bookmark: _Toc251669922][bookmark: _Toc256683275][bookmark: _Toc278887907][bookmark: _Toc357761160][bookmark: _Toc358110152][bookmark: _Toc358790277][bookmark: _Toc358890201][bookmark: _Toc358890658][bookmark: _Toc359484543][bookmark: _Toc359484998][bookmark: _Toc359485626]20-2.14C(3)  Construction
Each ductile iron pipe must be connected and fully extended (pulled out) after joint assembly before the next pipe section is added.
Install flange insulating gaskets on the outside flange of seismic expansion assemblies and expansion assemblies.
[bookmark: _Toc251669923][bookmark: _Toc256683276][bookmark: _Toc278887908][bookmark: _Toc357761161][bookmark: _Toc358110153][bookmark: _Toc358790278][bookmark: _Toc358890202][bookmark: _Toc358890659][bookmark: _Toc359484544][bookmark: _Toc359484999][bookmark: _Toc359485627]20-2.14C(4)  Payment
Supply line on structures is paid for as supply line (bridge).
[bookmark: _Toc354487596][bookmark: _Toc354488131][bookmark: _Toc354489022][bookmark: _Toc355256519][bookmark: _Toc356476827][bookmark: _Toc356507946][bookmark: _Toc356507966][bookmark: _Toc356508003][bookmark: _Toc356508260][bookmark: _Toc356570305][bookmark: _Toc356570780][bookmark: _Toc356570890][bookmark: _Toc357761162][bookmark: _Toc358110154][bookmark: _Toc358790279][bookmark: _Toc358890203][bookmark: _Toc358890660][bookmark: _Toc359484545][bookmark: _Toc359485000][bookmark: _Toc359485628]20-2.15  TEMPORARY IRRIGATION SYSTEMS
Reserved
[bookmark: _Toc356476828][bookmark: _Toc356507947][bookmark: _Toc356507967][bookmark: _Toc356508004][bookmark: _Toc356508261][bookmark: _Toc356570306][bookmark: _Toc356570781][bookmark: _Toc356570891][bookmark: _Toc357761163][bookmark: _Toc358110155][bookmark: _Toc358790280][bookmark: _Toc358890204][bookmark: _Toc358890661][bookmark: _Toc359484546][bookmark: _Toc359485001][bookmark: _Toc359485629]20-2.16–20-2.19  RESERVED
[bookmark: _Toc350756882][bookmark: _Toc356509261][bookmark: _Toc356509651][bookmark: _Toc356570307][bookmark: _Toc356570782][bookmark: _Toc356570892][bookmark: _Toc357761164][bookmark: _Toc358110156][bookmark: _Toc358790281][bookmark: _Toc358890205][bookmark: _Toc358890662][bookmark: _Toc359484547][bookmark: _Toc359485002][bookmark: _Toc359485630]20-3  PLANTING
[bookmark: _Toc350756883][bookmark: _Toc356509262][bookmark: _Toc356509652][bookmark: _Toc356570308][bookmark: _Toc356570783][bookmark: _Toc356570893][bookmark: _Toc357761165][bookmark: _Toc358110157][bookmark: _Toc358790282][bookmark: _Toc358890206][bookmark: _Toc358890663][bookmark: _Toc359484548][bookmark: _Toc359485003][bookmark: _Toc359485631]20-3.01  GENERAL
[bookmark: _Toc350756884][bookmark: _Toc356509263][bookmark: _Toc356509653][bookmark: _Toc357761166][bookmark: _Toc358110158][bookmark: _Toc358790283][bookmark: _Toc358890207][bookmark: _Toc358890664][bookmark: _Toc359484549][bookmark: _Toc359485004][bookmark: _Toc359485632]20-3.01A  General
[bookmark: _Toc350756885][bookmark: _Toc357761167][bookmark: _Toc358110159][bookmark: _Toc358790284][bookmark: _Toc358890208][bookmark: _Toc358890665][bookmark: _Toc359484550][bookmark: _Toc359485005][bookmark: _Toc359485633]20-3.01A(1)  Summary
Section 20-3 includes specifications for performing planting work in new and existing landscapes.
[bookmark: _Toc350756886][bookmark: _Toc357761168][bookmark: _Toc358110160][bookmark: _Toc358790285][bookmark: _Toc358890209][bookmark: _Toc358890666][bookmark: _Toc359484551][bookmark: _Toc359485006][bookmark: _Toc359485634]20-3.01A(2)  Definitions
Not Used
[bookmark: _Toc350756887][bookmark: _Toc357761169][bookmark: _Toc358110161][bookmark: _Toc358790286][bookmark: _Toc358890210][bookmark: _Toc358890667][bookmark: _Toc359484552][bookmark: _Toc359485007][bookmark: _Toc359485635]20-3.01A(3)  Submittals
[bookmark: _Toc350756888][bookmark: _Toc357761170][bookmark: _Toc358110162][bookmark: _Toc358790287][bookmark: _Toc358890211][bookmark: _Toc358890668][bookmark: _Toc359484553][bookmark: _Toc359485008][bookmark: _Toc359485636]20-3.01A(3)(a)  General
Submit nursery invoices showing species or variety and inspection certificates for plants.
Submit documentation of clearance from the county agricultural commissioner for plants obtained from a county outside the project limits.
If a root stimulant is required, submit a copy of the root stimulant manufacturer's product sheet and instructions for the application of the root stimulant.
If cuttings are to be taken from outside the right-of-way, submit proof of permits and payment of associated fees. Notify the Engineer of the location at least 15 days before taking cuttings.
[bookmark: _Toc350756889][bookmark: _Toc357761171][bookmark: _Toc358110163][bookmark: _Toc358790288][bookmark: _Toc358890212][bookmark: _Toc358890669][bookmark: _Toc359484554][bookmark: _Toc359485009][bookmark: _Toc359485637]20-3.01A(3)(b)  Vendor Statements
At least 60 days before planting the plants, submit a statement from the vendor that the order for the plants required, including sample plants used for inspection, has been received and accepted by the vendor. The statement from the vendor must include the plant names, sizes, and quantities and the anticipated delivery date.
[bookmark: _Toc258311580][bookmark: _Toc350756890][bookmark: _Toc357761172][bookmark: _Toc358110164][bookmark: _Toc358790289][bookmark: _Toc358890213][bookmark: _Toc358890670][bookmark: _Toc359484555][bookmark: _Toc359485010][bookmark: _Toc359485638]Section 20-3.01A(3)(b). Use if plants required are not readily available.

1. For short duration contracts, edit the number of days required from 30 to 60 days.
Add to section 20-3.01A(3)(b):
Plants for this contract may not readily available. Submit a statement within 30 days after Contract approval from the vendor that the order to grow the plants, including inspection plants and replacement plants, has been received and accepted by the vendor. The statement from the vendor must include the plant names, sizes, and quantities and the anticipated delivery date. Notify the Engineer when the vendor has started growing the plants.
20-3.01A(3)(c)  Certificates of Compliance
Submit a certificate of compliance for:
1.	Sod
2.	Soil amendment

[bookmark: _Toc350756891][bookmark: _Toc357761173][bookmark: _Toc358110165][bookmark: _Toc358790290][bookmark: _Toc358890214][bookmark: _Toc358890671][bookmark: _Toc359484556][bookmark: _Toc359485011][bookmark: _Toc359485639]20-3.01A(4)  Quality Control and Assurance
Plants must comply with federal and state laws requiring inspection for diseases and infestations. Inspection certificates required by law must accompany each shipment of plants.
Obtain clearance from the county agricultural commissioner before planting plants delivered from a county outside the project limits.
The Engineer inspects the roots of container-grown sample plants by removing earth from the rootball of not less than 2 plants, nor more than 2 percent of the total number of plants of each species or variety. If container-grown plants are purchased from several sources, the Engineer inspects the roots of not less than 2 of each sample plant species or variety from each source. The rootball of container grown plants must not show evidence of being underdeveloped, deformed, or having been restricted.
If the Engineer finds noncompliant plants, the entire lot represented by the noncompliant sample plants will be rejected.
Cuttings with mature or brown stems and cuttings that have been trimmed will be rejected.
[bookmark: _Toc350756892][bookmark: _Toc356509264][bookmark: _Toc356509654][bookmark: _Toc357761174][bookmark: _Toc358110166][bookmark: _Toc358790291][bookmark: _Toc358890215][bookmark: _Toc358890672][bookmark: _Toc359484557][bookmark: _Toc359485012][bookmark: _Toc359485640]20-3.01B  Materials
[bookmark: _Toc350756893][bookmark: _Toc357761175][bookmark: _Toc358110167][bookmark: _Toc358790292][bookmark: _Toc358890216][bookmark: _Toc358890673][bookmark: _Toc359484558][bookmark: _Toc359485013][bookmark: _Toc359485641]20-3.01B(1)  General
Notify the Engineer at least 10 days before the plants are shipped to the job site.
[bookmark: _Toc350756894][bookmark: _Toc357761176][bookmark: _Toc358110168][bookmark: _Toc358790293][bookmark: _Toc358890217][bookmark: _Toc358890674][bookmark: _Toc359484559][bookmark: _Toc359485014][bookmark: _Toc359485642]20-3.01B(2)  Plants
[bookmark: _Toc350756895][bookmark: _Toc357761177][bookmark: _Toc358110169][bookmark: _Toc358790294][bookmark: _Toc358890218][bookmark: _Toc358890675][bookmark: _Toc359484560][bookmark: _Toc359485015][bookmark: _Toc359485643]20-3.01B(2)(a)  General
Plants must be the variety and size shown and true to the type or name shown. Plants must be individually tagged or tagged in groups identifying the plants by species or variety. Tagging is not required for cuttings.
Plants must be healthy, well-formed, not root-bound, free from insect pests and disease, and grown in nurseries inspected by the Department of Food and Agriculture.
The plants must comply with the size and type shown in the following table:
	Plant group designation
	Description
	Container size
(cu in)

	A
	No. 1 container
	152–251

	B
	No. 5 container
	785–1242

	C
	Balled and burlapped
	--

	E
	Bulb
	--

	F
	In flats
	--

	H
	Cutting
	--

	I
	Pot
	--

	K
	24-inch box
	5775–6861

	M
	Linera
	--

	O
	Acorn
	--

	P
	Plugsa, b
	--

	S
	Seedlingc
	--

	U
	No. 15 container
	2768–3696

	aDo not use containers made of biodegradable material.
bGrown in individual container cells.
cBare root.



Trucks used for transporting plants must be equipped with covers to protect plants from windburn.
Handle and pack plants in an authorized way for the species or variety.
[bookmark: _Toc258311586][bookmark: _Toc350756896][bookmark: _Toc357761178][bookmark: _Toc358110170][bookmark: _Toc358790295][bookmark: _Toc358890219][bookmark: _Toc358890676][bookmark: _Toc359484561][bookmark: _Toc359485016][bookmark: _Toc359485644]20-3.01B(2)(b)  Cuttings
[bookmark: _Toc357761179][bookmark: _Toc358110171][bookmark: _Toc358790296][bookmark: _Toc358890220][bookmark: _Toc358890677][bookmark: _Toc359484562][bookmark: _Toc359485017][bookmark: _Toc359485645]20-3.01B(2)(b)(i)  General
Take cuttings at random from healthy, vigorous plants. Make cuts with sharp, clean tools. Do not take more than 25 percent of an individual plant and not more than 50 percent of the plants in an area. 
Keep cuttings covered and wet until planted. Do not allow cuttings to dry or wither.
Plant cuttings no more than 2 days after being cut.
[bookmark: _Toc357761180][bookmark: _Toc358110172][bookmark: _Toc358790297][bookmark: _Toc358890221][bookmark: _Toc358890678][bookmark: _Toc359484563][bookmark: _Toc359485018][bookmark: _Toc359485646]20-3.01B(2)(b)(ii)  Carpobrotus and Delosperma Cuttings
You may take cuttings for new Carpobrotus and Delosperma groundcover from the existing highway planting areas, but these areas may not provide enough material to complete the work. Contact the local District’s encroachment permit office to obtain a permit to harvest cuttings, identify acceptable cutting harvest areas, and to determine acceptable quantities to take.
Take tip cuttings from healthy, vigorous Carpobrotus and Delosperma plants that are free of pests and disease.
Carpobrotus cuttings must be 10 inches or more in length and not have roots.
Delosperma cuttings must be 6 inches or more in length and not have roots.
[bookmark: _Toc357761181][bookmark: _Toc358110173][bookmark: _Toc358790298][bookmark: _Toc358890222][bookmark: _Toc358890679][bookmark: _Toc359484564][bookmark: _Toc359485019][bookmark: _Toc359485647]20-3.01B(2)(b)(iii)  Willow Cuttings
Take willow cuttings from areas shown or designated by the Engineer.
Willow cuttings must be:
1.	Reasonably straight
2.	20 to 24 inches in length
3.	3/4 to 1-1/2 inch in diameter at the base of the cutting

Use to change the length of willow cuttings.
Replace item 2 in the list in the 2nd paragraph of section 20-3.01B(2)(b)(iii) with:
2.	______ inches in length

Cut the top of each willow cutting square above a leaf bud. Cut the base below a leaf bud at approximately a 45 degree angle. Trim off leaves and branches flush with the stem of the cutting.
[bookmark: _Toc357761182][bookmark: _Toc358110174][bookmark: _Toc358790299][bookmark: _Toc358890223][bookmark: _Toc358890680][bookmark: _Toc359484565][bookmark: _Toc359485020][bookmark: _Toc359485648]20-3.01B(2)(b)(iv)  Cottonwood Cuttings
Cottonwood cuttings must comply with the requirements for willow cuttings in section 20-3.01B(2)(b)(iii).
Use to edit the requirements for cottonwood cuttings. Edit as needed.
Replace the 1st paragraph in section 20-3.01B(2)(b)(iv) with:
Take cottonwood cuttings from areas shown or designated by the Engineer.
Cottonwood cuttings must be:
1.	Reasonably straight
2.	____ inches in length
3.	_____ inch in diameter at the base of the cutting

Cut the top of each cottonwood cutting square above a leaf bud. Cut the base below a leaf bud at approximately a ___ degree angle. Trim off leaves and branches flush with the stem of the cutting.
[bookmark: _Toc357761183][bookmark: _Toc358110175][bookmark: _Toc358790300][bookmark: _Toc358890224][bookmark: _Toc358890681][bookmark: _Toc359484566][bookmark: _Toc359485021][bookmark: _Toc359485649][bookmark: _Toc350756897]20-3.01B(2)(b)(v)–20-3.01B(2)(b)(viii)  Reserved
[bookmark: _Toc357761184][bookmark: _Toc358110176][bookmark: _Toc358790301][bookmark: _Toc358890225][bookmark: _Toc358890682][bookmark: _Toc359484567][bookmark: _Toc359485022][bookmark: _Toc359485650]20-3.01B(2)(c)  Sod
Sod must:
1.	Be grown to comply with the Food & Agri Code
2.	Be free from weeds and undesirable types of grasses and clovers
3.	Be field-grown on soil containing less than 50 percent silt and clay
3.	Have less than 1/2-inch-thick thatch
4.	Not be less than 8 months or more than 16 months old
5.	Be machine-cut to a uniform soil thickness of 5/8 ± 1/4 inch, not including top growth and thatch

Protect sod with tarps or other protective covers during delivery. Do not allow sod to dry out during delivery or before placement.
[bookmark: _Toc258311606][bookmark: _Toc350756898][bookmark: _Toc357761185][bookmark: _Toc358110177][bookmark: _Toc358790302][bookmark: _Toc358890226][bookmark: _Toc358890683][bookmark: _Toc359484568][bookmark: _Toc359485023][bookmark: _Toc359485651]20-3.01B(3)  Soil Amendment
Soil amendment must comply with the requirements in the Food & Agri Code. Soil amendment must be one or a combination of the following:
1.	Sphagnum peat moss
2.	Nitrolized fir bark
3.	Vermiculite
4.	Perlite

Use to specify the type of soil amendment.
Replace the 2nd sentence in the 1st paragraph of section 20-3.01B(3) with:
Soil amendment must be ______________.
Use if iron sulfate is required.
Add to section 20-3.01B(3):
[bookmark: _Toc350756900]Iron sulfate must be ferrous sulfate in pelleted or granular form containing not less than 18.5 percent iron expressed as metallic iron. Iron sulfate must comply with the Food & Agri Code.
[bookmark: _Toc357761186][bookmark: _Toc358110178][bookmark: _Toc358790303][bookmark: _Toc358890227][bookmark: _Toc358890684][bookmark: _Toc359484569][bookmark: _Toc359485024][bookmark: _Toc359485652]20-3.01B(4)  Fertilizers
[bookmark: _Toc350756901][bookmark: _Toc357761187][bookmark: _Toc358110179][bookmark: _Toc358790304][bookmark: _Toc358890228][bookmark: _Toc358890685][bookmark: _Toc359484570][bookmark: _Toc359485025][bookmark: _Toc359485653]20-3.01B(4)(a)  General
Deliver fertilizer in labeled containers showing weight, chemical analysis, and manufacturer's name.
Fertilizer must comply with the requirements of the Food & Agri Code.
[bookmark: _Toc350756902][bookmark: _Toc357761188][bookmark: _Toc358110180][bookmark: _Toc358790305][bookmark: _Toc358890229][bookmark: _Toc358890686][bookmark: _Toc359484571][bookmark: _Toc359485026][bookmark: _Toc359485654]20-3.01B(4)(b)  Slow-release Fertilizers
Slow-release fertilizer must be a pelleted or granular form with a nutrient release over an 8 to 12 month period and must comply with the chemical analysis ranges shown in the following table:
	Ingredient
	Content
(percent)

	Nitrogen (N)
	16–21

	Phosphoric acid (P)
	6–8

	Water soluble potash (K)
	4–10



[bookmark: _Toc350756903][bookmark: _Toc357761189][bookmark: _Toc358110181][bookmark: _Toc358790306][bookmark: _Toc358890230][bookmark: _Toc358890687][bookmark: _Toc359484572][bookmark: _Toc359485027][bookmark: _Toc359485655]20-3.01B(4)(c)  Packet Fertilizers
Packet fertilizer must be a biodegradable packet with a nutrient release over a 12 month period. Each packet must have a weight of 10 ± 1 grams and must comply with the chemical analysis shown in the following table:
	Ingredient
	Content
(percent)

	Nitrogen(N)
	20

	Phosphoric acid (P)
	10

	Water soluble potash (K)
	5



[bookmark: _Toc350756904][bookmark: _Toc357761190][bookmark: _Toc358110182][bookmark: _Toc358790307][bookmark: _Toc358890231][bookmark: _Toc358890688][bookmark: _Toc359484573][bookmark: _Toc359485028][bookmark: _Toc359485656]20-3.01B(4)(d)  Organic Fertilizers
Organic fertilizer must be pelleted or granular with a cumulative nitrogen release rate of no more than 70 percent for the first 70 days after incubation at 86 degrees F with 100 percent at 350 days or more. Organic fertilizer must comply with the chemical analysis shown in the following table:
	Ingredient
	Content
(percent)

	Nitrogen (N)
	5–7

	Phosphoric acid (P)
	1–5

	Water soluble potash (K)
	1–10


[bookmark: _Toc350756905][bookmark: _Toc357761191][bookmark: _Toc358110183][bookmark: _Toc358790308][bookmark: _Toc358890232][bookmark: _Toc358890689][bookmark: _Toc359484574][bookmark: _Toc359485029][bookmark: _Toc359485657]
20-3.01B(5)  Root Stimulants
Root stimulant must be a commercial quality product.
[bookmark: _Toc350756899][bookmark: _Toc357761192][bookmark: _Toc358110184][bookmark: _Toc358790309][bookmark: _Toc358890233][bookmark: _Toc358890690][bookmark: _Toc359484575][bookmark: _Toc359485030][bookmark: _Toc359485658]20-3.01B(6)  Plaster Sand
Backfill material for the transplant palm tree planting holes must be 100 percent commercial quality washed plaster sand.
[bookmark: _Toc258311604][bookmark: _Toc350756907][bookmark: _Toc357761193][bookmark: _Toc358110185][bookmark: _Toc358790310][bookmark: _Toc358890234][bookmark: _Toc358890691][bookmark: _Toc359484576][bookmark: _Toc359485031][bookmark: _Toc359485659]20-3.01B(7)  Root Barrier
Root barrier must be an injection molded or extruded modular panel made of high-density polypropylene or polyethylene plastic.
Each panel must:
1.	Be at least 1/16-inch thick
2.	Have at least 4 molded root-deflecting vertical ribs 0.5- to 0.8-inch wide, 6 to 8 inches apart
3.	Have a locking strip or an integral male-female sliding lock designed to resist slippage between panels
4.	Be at least 2 feet wide and 2 feet in depth

[bookmark: _Toc258311605][bookmark: _Toc350756908][bookmark: _Toc357761194][bookmark: _Toc358110186][bookmark: _Toc358790311][bookmark: _Toc358890235][bookmark: _Toc358890692][bookmark: _Toc359484577][bookmark: _Toc359485032][bookmark: _Toc359485660]20-3.01B(8)  Root Protectors
Each root protector must be:
1.	Fabricated from 1-inch, hexagonal pattern, 20-gauge mesh wire
2.	Closed bottom design with a height and diameter that provides a minimum of 6 inches of clearance between the root ball and the sides and bottom of the wire cylinder

Wire edges at the top of the cylinder must be the uncut manufactured finished edge free of sharp points.
[bookmark: _Toc258311595][bookmark: _Toc350756909][bookmark: _Toc357761195][bookmark: _Toc358110187][bookmark: _Toc358790312][bookmark: _Toc358890236][bookmark: _Toc358890693][bookmark: _Toc359484578][bookmark: _Toc359485033][bookmark: _Toc359485661]20-3.01B(9)  Foliage Protectors
Each foliage protector must be:
1.	Fabricated from 1-inch, hexagonal pattern, 20-gauge mesh wire
2.	Approximately 4 feet high and 2 feet in diameter

Wire edges at the top of the cylinder must be the uncut manufactured finished edge free of sharp points. Other wire edges that are cut must be free of sharp points.
Support stakes must be one of the following:
1.	3/4-inch reinforcing steel bar a minimum of 5 feet long with an orange or red plastic safety cap that fits snugly onto the top of the reinforcing steel bar
2.	2 inch nominal diameter or 2 by 2 inch nominal size wood stakes a minimum of 5 feet long. Wood stakes must be straight

Use if steel stakes are not allowed.
Replace the 3rd paragraph in section 20-3.01B(9) with:
Support stakes must be 2 inch nominal diameter or 2 by 2 inch nominal size wood stakes a minimum of 5 feet long. Wood stakes must be straight.
The jute mesh cover must comply with section 21-1.02O(2). Twine required to hold the jute mesh cover in place must be 1/8-inch diameter manila hemp twine.
[bookmark: _Toc258311607][bookmark: _Toc350756910][bookmark: _Toc357761196][bookmark: _Toc358110188][bookmark: _Toc358790313][bookmark: _Toc358890237][bookmark: _Toc358890694][bookmark: _Toc359484579][bookmark: _Toc359485034][bookmark: _Toc359485662]20-3.01B(10)  Wood Plant Stakes
Each plant stake must be nominal 2 by 2 inch or nominal 2-inch diameter and of sufficient length to keep the plant in an upright position.
Plant stakes for vines must be nominal 1 by 1 inch,18 inches long.
[bookmark: _Toc258311609][bookmark: _Toc350756911][bookmark: _Toc357761197][bookmark: _Toc358110189][bookmark: _Toc358790314][bookmark: _Toc358890238][bookmark: _Toc358890695][bookmark: _Toc359484580][bookmark: _Toc359485035][bookmark: _Toc359485663]20-3.01B(11)  Plant Ties
Plant ties must be extruded vinyl-based tape, 1 inch wide and at least 10 mils thick.
[bookmark: _Toc350756912][bookmark: _Toc356509265][bookmark: _Toc356509655][bookmark: _Toc357761198][bookmark: _Toc358110190][bookmark: _Toc358790315][bookmark: _Toc358890239][bookmark: _Toc358890696][bookmark: _Toc359484581][bookmark: _Toc359485036][bookmark: _Toc359485664]20-3.01C  Construction
[bookmark: _Toc350756913][bookmark: _Toc357761199][bookmark: _Toc358110191][bookmark: _Toc358790316][bookmark: _Toc358890240][bookmark: _Toc358890697][bookmark: _Toc359484582][bookmark: _Toc359485037][bookmark: _Toc359485665]20-3.01C(1)  General
Apply a root stimulant under the manufacturer's instructions to the plants specified in the special provisions.
Use to specify plants that require root stimulant. Add or delete items.
Add to the 1st paragraph in 20-3.01C(1):
Apply root stimulant to:
1.	Cuttings
2.	Trees to be transplanted

Before transporting the plants to the planting area, thoroughly wet the root ball.
[bookmark: _Toc350756917][bookmark: _Toc357761200][bookmark: _Toc358110192][bookmark: _Toc358790317][bookmark: _Toc358890241][bookmark: _Toc358890698][bookmark: _Toc359484583][bookmark: _Toc359485038][bookmark: _Toc359485666]20-3.01C(2)  Pruning
Prune plants under the latest edition of ANSI A300 part 1, Pruning, published by the Tree Care Industry Association.
Do not use tree seal compounds to cover pruning cuts.
[bookmark: _Toc350756918][bookmark: _Toc357761201][bookmark: _Toc358110193][bookmark: _Toc358790318][bookmark: _Toc358890242][bookmark: _Toc358890699][bookmark: _Toc359484584][bookmark: _Toc359485039][bookmark: _Toc359485667]20-3.01C(3)  Watering
Water existing plants to be maintained, transplanted trees, and new plants as needed to keep the plants in a healthy growing condition.
[bookmark: _Toc350756919][bookmark: _Toc357761202][bookmark: _Toc358110194][bookmark: _Toc358790319][bookmark: _Toc358890243][bookmark: _Toc358890700][bookmark: _Toc359484585][bookmark: _Toc359485040][bookmark: _Toc359485668]20-3.01C(4)  Replacement Plants
Plants that show signs of failure to grow at any time or are so injured or damaged as to render them unsuitable for the purpose intended, must be removed, replaced, and replanted. Replace unsuitable plants within 2 weeks after the Engineer marks or indicates that the plants must be replaced.
Replacement planting must comply with the original planting requirements, spacing, and size provisions described for the plants being replaced.
Replacement planting for transplanted trees must comply with the work plan and be planted in the same planting hole.
Replacement ground cover plants must be the same species specified for the ground cover being replaced. Other replacement plants must be the same species as the plants being replaced.
Place orders for replacement plants with the vendor at the appropriate time so that the replacement plants are not in a root-bound condition.
The Department does not pay for replacement plants or the planting of replacement plants.
[bookmark: _Toc350756920][bookmark: _Toc357761203][bookmark: _Toc358110195][bookmark: _Toc358790320][bookmark: _Toc358890244][bookmark: _Toc358890701][bookmark: _Toc359484586][bookmark: _Toc359485041][bookmark: _Toc359485669]20-3.01C(5)  Maintain Plants
Maintain plants from the time of planting until Contract acceptance if no plant establishment period is specified or until the start of the plant establishment period.
[bookmark: _Toc350756914]Use for roadway construction projects without plant establishment work. Edit for the number of days.
[bookmark: _Toc356509266]Add to section 20-3.01C(5):
The Contract will not be accepted unless plants including transplanted trees have been satisfactorily maintained for at least ___ days after transplanting.
[bookmark: _Toc350756921][bookmark: _Toc356509267][bookmark: _Toc356509656][bookmark: _Toc357761204][bookmark: _Toc358110196][bookmark: _Toc358790321][bookmark: _Toc358890245][bookmark: _Toc358890702][bookmark: _Toc359484587][bookmark: _Toc359485042][bookmark: _Toc359485670]20-3.01D  Payment
Reserved
Use only on highway planting projects for progress payment purposes.
Replace "Reserved" in section 20-3.01D with:
The Department withholds 50 percent of the estimated value of the work done until a statement from the vendor is submitted that shows the order for the plants required for this Contract has been placed.
[bookmark: _Toc350756922][bookmark: _Toc356509268][bookmark: _Toc356509657][bookmark: _Toc356570309][bookmark: _Toc356570784][bookmark: _Toc356570894][bookmark: _Toc357761205][bookmark: _Toc358110197][bookmark: _Toc358790322][bookmark: _Toc358890246][bookmark: _Toc358890703][bookmark: _Toc359484588][bookmark: _Toc359485043][bookmark: _Toc359485671]20-3.02  EXISTING PLANTING
[bookmark: _Toc350756923][bookmark: _Toc356509269][bookmark: _Toc356509658][bookmark: _Toc357761206][bookmark: _Toc358110198][bookmark: _Toc358790323][bookmark: _Toc358890247][bookmark: _Toc358890704][bookmark: _Toc359484589][bookmark: _Toc359485044][bookmark: _Toc359485672]20-3.02A  General
[bookmark: _Toc350756924][bookmark: _Toc357761207][bookmark: _Toc358110199][bookmark: _Toc358790324][bookmark: _Toc358890248][bookmark: _Toc358890705][bookmark: _Toc359484590][bookmark: _Toc359485045][bookmark: _Toc359485673]20-3.02A(1)  Summary
Section 20-3.02 includes specifications for pruning existing plants, transplanting trees, and maintaining existing planted areas.
Transplant palm trees between March 15 and October 15.
[bookmark: _Toc350756925][bookmark: _Toc357761208][bookmark: _Toc358110200][bookmark: _Toc358790325][bookmark: _Toc358890249][bookmark: _Toc358890706][bookmark: _Toc359484591][bookmark: _Toc359485046][bookmark: _Toc359485674]20-3.02A(2)  Definitions
Not Used
[bookmark: _Toc350756926][bookmark: _Toc357761209][bookmark: _Toc358110201][bookmark: _Toc358790326][bookmark: _Toc358890250][bookmark: _Toc358890707][bookmark: _Toc359484592][bookmark: _Toc359485047][bookmark: _Toc359485675]20-3.02A(3)  Submittals
Submit a work plan for:
1.	Transplanting trees. The work plan must include methods for lifting, transporting, storing, planting, guying, and maintaining each tree to be transplanted. Include root ball size, method of root ball containment, and a maintenance program for each tree.
2.	Maintaining existing planted areas. The work plan must include weed control, fertilization, mowing and trimming of turf areas, watering, and controlling rodents and pests.

Submit a copy of the manufacturer's product sheet for root stimulant including application instructions.
[bookmark: _Toc350756927][bookmark: _Toc357761210][bookmark: _Toc358110202][bookmark: _Toc358790327][bookmark: _Toc358890251][bookmark: _Toc358890708][bookmark: _Toc359484593][bookmark: _Toc359485048][bookmark: _Toc359485676]20-3.02A(4)  Quality Control and Assurance
Inspect for deficiencies of existing planted areas in the presence of the Engineer. Complete the inspection within 15 days after the start of job site activities.
Deficiencies requiring corrective action include:
1.	Weeds
2.	Dead, diseased, or unhealthy plants
3.	Missing plant stakes and tree ties
4.	Inadequate plant basins and basin mulch
5.	Other deficiencies needing corrective action to promote healthy plant life
6.	Rodents and pests

[bookmark: _Toc350756928][bookmark: _Toc356509270][bookmark: _Toc356509659][bookmark: _Toc357761211][bookmark: _Toc358110203][bookmark: _Toc358790328][bookmark: _Toc358890252][bookmark: _Toc358890709][bookmark: _Toc359484594][bookmark: _Toc359485049][bookmark: _Toc359485677]20-3.02B  Materials
Not Used
[bookmark: _Toc350756929][bookmark: _Toc356509271][bookmark: _Toc356509660][bookmark: _Toc357761212][bookmark: _Toc358110204][bookmark: _Toc358790329][bookmark: _Toc358890253][bookmark: _Toc358890710][bookmark: _Toc359484595][bookmark: _Toc359485050][bookmark: _Toc359485678]20-3.02C  Construction
[bookmark: _Toc350756930][bookmark: _Toc357761213][bookmark: _Toc358110205][bookmark: _Toc358790330][bookmark: _Toc358890254][bookmark: _Toc358890711][bookmark: _Toc359484596][bookmark: _Toc359485051][bookmark: _Toc359485679]20-3.02C(1)  General
Correct deficiencies of existing planted areas as ordered within 15 days of the order. Correction of deficiencies is change order work.
After deficiencies are corrected, perform work to maintain existing planted areas in a neat and presentable condition and to promote healthy plant growth through Contract acceptance.
[bookmark: _Toc350756931][bookmark: _Toc357761214][bookmark: _Toc358110206][bookmark: _Toc358790331][bookmark: _Toc358890255][bookmark: _Toc358890712][bookmark: _Toc359484597][bookmark: _Toc359485052][bookmark: _Toc359485680]20-3.02C(2)  Prune Existing Plants
Prune existing plants as shown.
If no bid item for prune existing plants is included, prune existing plants as ordered. Pruning existing plants is change order work.
[bookmark: _Toc350756932][bookmark: _Toc357761215][bookmark: _Toc358110207][bookmark: _Toc358790332][bookmark: _Toc358890256][bookmark: _Toc358890713][bookmark: _Toc359484598][bookmark: _Toc359485053][bookmark: _Toc359485681]20-3.02C(3)  Transplant Trees
Prune each tree to be transplanted immediately before lifting.
If the tree to be transplanted is a palm, prune by removing dead fronds and frond stubs from the trunk. Remove green fronds up to 2 rows of fronds away from the center of growth. Tie the remaining 2 rows of fronds in an upright position with light hemp or manila rope. Remove fronds and frond stubs at the trunk in a manner that will not injure the trunk. Remove fronds and frond stubs for Phoenix dactylifera (Date Palm) approximately 4 inches from the trunk.
Prepare each hole in the new location before lifting the tree to be transplanted.
Lift tree to be transplanted as described in the work plan.
Comply with section 20-3.03C(3) for handling and planting each tree to be transplanted.
Until replanted, cover exposed root ball with wet burlap or canvas and cover the crown with 90 percent shade cloth.
Replant each tree on the same day it is lifted if possible. If the transplant location is not ready to receive the tree, store and maintain the tree to be transplanted until the transplant location is authorized. Store tree in an upright position.
Replace damaged transplanted tree under 20-3.01C(4) and with the number of trees specified in the special provisions.
Edit for the number of replacement trees.
[bookmark: _Toc350756933][bookmark: _Toc356509272][bookmark: _Toc356509661][bookmark: _Toc356570310]Add to the 8th paragraph in section 20-3.02C(3):
[bookmark: _Toc350756934][bookmark: _Toc356509273][bookmark: _Toc356509662][bookmark: _Toc356570311]Plant _____ no.15-container size trees to replace the tree originally transplanted.
The replacement trees must be planted in individual plant holes at the location determined by the Engineer within the area of the tree being replaced. Comply with section 20-3.03C(2) for the planting of the replacement trees.
[bookmark: _Toc350756935][bookmark: _Toc357761216][bookmark: _Toc358110208][bookmark: _Toc358790333][bookmark: _Toc358890257][bookmark: _Toc358890714][bookmark: _Toc359484599][bookmark: _Toc359485054][bookmark: _Toc359485682]20-3.02C(4)  Maintain Existing Planted Areas
If a bid item for maintain existing planted areas is included, the existing plant basins must be kept well-formed and free of sediment. If the existing plant basins need repairs, and the basins contain mulch, replace the mulch after the repairs are done.
Control weeds within the existing planted area and:
1.	From the existing planted area limit to the adjacent edges of paving and fences if less than or equal to 12 feet
2.	From the existing planted area limit to 6 feet beyond the outer limit of the existing planted area if the adjacent edge of paving or fence is more than 12 feet away
3.	Within a 3-foot radius from each existing tree and shrub

If no bid item for maintain existing planted areas is included, maintain existing planted areas as ordered. Maintain existing planted areas is change order work.
[bookmark: _Toc350756936][bookmark: _Toc356509274][bookmark: _Toc356509663][bookmark: _Toc357761217][bookmark: _Toc358110209][bookmark: _Toc358790334][bookmark: _Toc358890258][bookmark: _Toc358890715][bookmark: _Toc359484600][bookmark: _Toc359485055][bookmark: _Toc359485683]20-3.02D  Payment
Not Used
[bookmark: _Toc350756937][bookmark: _Toc356509275][bookmark: _Toc356509664][bookmark: _Toc356570312][bookmark: _Toc356570785][bookmark: _Toc356570895][bookmark: _Toc357761218][bookmark: _Toc358110210][bookmark: _Toc358790335][bookmark: _Toc358890259][bookmark: _Toc358890716][bookmark: _Toc359484601][bookmark: _Toc359485056][bookmark: _Toc359485684]20-3.03  PLANTING WORK
[bookmark: _Toc350756938][bookmark: _Toc356509276][bookmark: _Toc356509665][bookmark: _Toc357761219][bookmark: _Toc358110211][bookmark: _Toc358790336][bookmark: _Toc358890260][bookmark: _Toc358890717][bookmark: _Toc359484602][bookmark: _Toc359485057][bookmark: _Toc359485685]20-3.03A  General
Section 20-3.03 includes specifications for planting plants.
[bookmark: _Toc350756943][bookmark: _Toc356509277][bookmark: _Toc356509666][bookmark: _Toc357761220][bookmark: _Toc358110212][bookmark: _Toc358790337][bookmark: _Toc358890261][bookmark: _Toc358890718][bookmark: _Toc359484603][bookmark: _Toc359485058][bookmark: _Toc359485686]20-3.03B  Materials
Not Used
[bookmark: _Toc350756944][bookmark: _Toc356509278][bookmark: _Toc356509667][bookmark: _Toc357761221][bookmark: _Toc358110213][bookmark: _Toc358790338][bookmark: _Toc358890262][bookmark: _Toc358890719][bookmark: _Toc359484604][bookmark: _Toc359485059][bookmark: _Toc359485687]20-3.03C  Construction
[bookmark: _Toc350756945][bookmark: _Toc357761222][bookmark: _Toc358110214][bookmark: _Toc358790339][bookmark: _Toc358890263][bookmark: _Toc358890720][bookmark: _Toc359484605][bookmark: _Toc359485060][bookmark: _Toc359485688]20-3.03C(1)  General
Do not begin planting until authorized.
If an irrigation system is required, do not begin planting in an area until the functional test has been completed and authorized for the irrigation system serving that area.
[bookmark: _Toc350756947][bookmark: _Toc357761223][bookmark: _Toc358110215][bookmark: _Toc358790340][bookmark: _Toc358890264][bookmark: _Toc358890721][bookmark: _Toc359484606][bookmark: _Toc359485061][bookmark: _Toc359485689]20-3.03C(2)  Preparing Planting Areas
The location of each plant is as shown unless the Engineer designates otherwise. If the Engineer designates the location, it will be marked by a stake, flag, or other marker.
Conduct work so the existing flow line in drainage ditches is maintained. Material displaced by your operations that interferes with drainage must be removed.
Where a minimum distance to a drainage ditch is shown, locate the plant so that the outer edge of its basin wall is at least the minimum distance shown for each plant involved.
Excavate each planting hole by hand digging or by drilling. The bottom of each planting hole must be flat. Do not use water for excavating the hole.
Unless a larger planting hole is specified, the planting hole must be large enough to receive the root ball or the total length and width of roots, backfill, amendments, and fertilizer. Where rock or other hard material prohibits the hole from being excavated, a new hole must be excavated and the abandoned hole backfilled.
[bookmark: _Toc350756948][bookmark: _Toc357761224][bookmark: _Toc358110216][bookmark: _Toc358790341][bookmark: _Toc358890265][bookmark: _Toc358890722][bookmark: _Toc359484607][bookmark: _Toc359485062][bookmark: _Toc359485690]20-3.03C(3)  Planting Plants
[bookmark: _Toc350756949][bookmark: _Toc357761225][bookmark: _Toc358110217][bookmark: _Toc358790342][bookmark: _Toc358890266][bookmark: _Toc358890723][bookmark: _Toc359484608][bookmark: _Toc359485063][bookmark: _Toc359485691]20-3.03C(3)(a)  General
Do not plant plants in soil that is too wet, too dry, not properly conditioned as specified, or in an unsatisfactory condition for planting.
Do not distribute more plants than can be planted and watered on that day.
Water plants immediately after planting. Apply water until the backfill soil around and below the roots or ball of earth around the roots of each plant is thoroughly saturated. When watering with a hose, use a nozzle, water disbursement device, or pressure reducing device. Do not allow the full force of the water from the open end of the hose to fall within the basin around any plant. Groundcover plants in areas with an irrigation system must be watered by sprinklers. Several consecutive watering cycles may be necessary to thoroughly saturate the soil.
If shown, install root barriers between trees and concrete sidewalk or curb. Install panels flush with finished grade and join with locking strips or integral male-female sliding locks. Install barriers with root deflectors facing inward.
If a tree grate is shown, install root barrier panels 0.5 inch above finish grade or as shown.
Adjust planting locations so that each tree or shrub is at least 8 feet away from any sprinkler.
Where a tree, shrub, or vine is to be planted within a groundcover area or cutting planting area, plant it before planting groundcover or cuttings.
Where shrubs and groundcovers are shown to be planted in groups, the outer rows directly adjacent to the nearest roadway or highway fence must be parallel to the nearest roadway or highway fence. Stagger shrubs and groundcovers in adjacent rows. Adjust the alignment of the plants within the outer rows.
Core holes in concrete masonry block wall as shown.
Where a vine is to be planted against a wall or fence, plant it as close as possible to the wall or fence. If a vine planted next to a wall is to be staked, stake and tie the vine at the time of planting. A vine planted next to a fence must be tied to the fence at the time of planting.
Protect tree trunks from injury. Do not:
1.	Drag tree
2.	Use chains to move a tree
3.	Lay tree on the ground

[bookmark: _Toc350756950][bookmark: _Toc357761226][bookmark: _Toc358110218][bookmark: _Toc358790343][bookmark: _Toc358890267][bookmark: _Toc358890724][bookmark: _Toc359484609][bookmark: _Toc359485064][bookmark: _Toc359485692]20-3.03C(3)(b)  Trees, Shrubs, and Vines
After preparing holes, thoroughly mix soil amendment and granular fertilizer at the rate shown with native soil to be used as backfill material. Remove containers from plants in such a manner that the ball of earth surrounding the roots is not broken. Do not cut plant containers before delivery of the plants to the planting area. Plant and water plants immediately after removal from their containers.
Place packet fertilizer in the backfill within 6 to 8 inches of the ground surface and approximately 1 inch from the root ball. If more than 1 packet is required per plant, distribute the packets evenly around the root ball.
If a root stimulant is to be used, apply it according to the manufacturer's instructions.
If required, install root protectors in the plant holes as shown.
Ensure roots are not restricted or distorted.
Distribute backfill uniformly throughout the entire depth of the plant hole without clods or lumps. After the planting holes have been backfilled, jet water into the backfill with a pipe or tube inserted into the bottom of the hole until the backfill material is saturated for the full depth. If the backfill material settles below this level, add additional backfill to the required level. If a plant settles deeper than shown, replant it at the required level.
Remove nursery stakes after planting.
Install 2 plant stakes for each plant to be staked at the time of planting as shown. Ensure the rootball is not damaged.
Tie the plant to the stakes with 2 plant ties, 1 tie to each stake. Each tie must form a figure 8 by crossing the tie between the plant and the stake as shown. Install ties at the lowest position that will support the plant in an upright position. Ties must provide trunk flexibility but not allow the trunk to rub against the stakes. Wrap each end of the tie 1-1/2 turns around the stake and securely tie.
Construct a watering basin around each plant as shown.
If required, install a foliage protector:
1.	Over the plant within 2 days after planting.
2.	Vertically and centered over the plant as shown

If foliage protectors are required:
1.	Cut the bottom of the wire cylinder to match the slope of the ground. Do not leave sharp points of wire after cutting. Sharp points must be bent over or blunted.
2.	Install 2 support stakes for foliage protectors vertically and embed in the soil on opposite sides of the plant as shown and in a transverse direction to the prevailing wind.
3.	Either weave the support stakes through the wire cylinder mesh at 6 inch maximum centers or fasten the wire cylinder to the support stakes at 6 inch maximum centers.
4.	Wire cylinder must be snug against the support stakes but loose enough to be raised for pesticide application or to perform weeding within the plant basin.
5.	Install jute mesh cover over the foliage protector and secure with twine as shown.

[bookmark: _Toc357761227][bookmark: _Toc358110219][bookmark: _Toc358790344][bookmark: _Toc358890268][bookmark: _Toc358890725][bookmark: _Toc359484610][bookmark: _Toc359485065][bookmark: _Toc359485693]20-3.03C(3)(c)  Groundcover Plants
Each groundcover planting area irrigated by a single control valve must be completely planted and watered before planting other groundcover planting areas.
Plant groundcover plants in moist soil, and in neat, straight rows, spaced as shown.
Apply fertilizer to groundcover plants and water into the soil immediately after planting.
[bookmark: _Toc350756951][bookmark: _Toc357761228][bookmark: _Toc358110220][bookmark: _Toc358790345][bookmark: _Toc358890269][bookmark: _Toc358890726][bookmark: _Toc359484611][bookmark: _Toc359485066][bookmark: _Toc359485694]20-3.03C(3)(d)  Cuttings, Liners, Plugs, and Seedling Plants
[bookmark: _Toc350756952][bookmark: _Toc357761229][bookmark: _Toc358110221][bookmark: _Toc358790346][bookmark: _Toc358890270][bookmark: _Toc358890727][bookmark: _Toc359484612][bookmark: _Toc359485067][bookmark: _Toc359485695]20-3.03C(3)(d)(i)  General
Apply fertilizer to cuttings, liners, plugs, and seedling plants and water immediately after planting.
Ensure the soil is moist to a minimum depth of 8 inches before planting cuttings.
[bookmark: _Toc350756953]If a root stimulant is to be used, apply it according to the manufacturer's instructions.
[bookmark: _Toc357761230][bookmark: _Toc358110222][bookmark: _Toc358790347][bookmark: _Toc358890271][bookmark: _Toc358890728][bookmark: _Toc359484613][bookmark: _Toc359485068][bookmark: _Toc359485696]20-3.03C(3)(d)(ii)  Willow Cuttings
Unless otherwise shown, for willow cuttings excavate planting holes perpendicular to the ground line by using a steel bar, auger, post hole digger, or similar tools. Holes must be large enough to receive the cuttings and fertilizer packet. Plant willow cuttings to the specified depths without damaging the bark.
Where rock or other hard material prohibits the excavation of the planting holes, excavate new holes and backfill the unused holes.
Plant willow cuttings during the period specified in the special provisions.
1. Edit for time of planting.
Add to the 3th paragraph in section 20-3.03C(3)(d)(ii):
Plant willow cuttings between __________ and _________.
Apply root stimulant according to the manufacturer's instructions.
Use if root stimulant is not required.
Delete the 4th paragraph in section 20-3.03C(3)(d)(ii).
Plant the base of the cutting 10 to 12 inches deep with 3 to 5 bud scars exposed above the ground. If more than 5 bud scars are exposed, trim off the excess willow cutting length.
Place 1 fertilizer packet in the backfill of each cutting, 6 to 8 inches below the ground surface and approximately 1 inch from the cutting.
Backfill the plant holes with excavated material after planting. Distribute the excavated material evenly within the hole without clods, lumps, or air pockets. Compact the backfill so that the cutting cannot be easily removed from the soil. Do not damage the cutting's bark.
Dispose of trimmings and unused cuttings.
[bookmark: _Toc358790348][bookmark: _Toc358890272][bookmark: _Toc358890729][bookmark: _Toc359484614][bookmark: _Toc359485069][bookmark: _Toc359485697]20-3.03C(3)(d)(iii)  Cottonwood Cuttings
Reserved
[bookmark: _Toc350756954][bookmark: _Toc357761231][bookmark: _Toc358110223][bookmark: _Toc358790349][bookmark: _Toc358890273][bookmark: _Toc358890730][bookmark: _Toc359484615][bookmark: _Toc359485070][bookmark: _Toc359485698]20-3.03C(3)(d)(iv)  Carpobrotus and Delosperma Cuttings
Plant Carpobrotus cuttings to a depth so that not less than 2 nodes are covered with soil. The basal end of Delosperma cuttings must not be less than 2 inches below the surface of the soil and the basal end of Carpobrotus cuttings must not be less than 4 inches below the surface of the soil.
Apply root stimulant to Delosperma cuttings before planting.
Do not plant Carpobrotus or Delosperma cuttings in soil that does not contain sufficient moisture at an average depth of 2 inches below the surface.
[bookmark: _Toc350756955][bookmark: _Toc357761232][bookmark: _Toc358110224][bookmark: _Toc358790350][bookmark: _Toc358890274][bookmark: _Toc358890731][bookmark: _Toc359484616][bookmark: _Toc359485071][bookmark: _Toc359485699]20-3.03C(3)(d)(v)  Liner Plants
Plant liner plants during the period specified in the special provisions.
Edit for time of planting.
Add to section 20-3.03C(3)(d)(v):
Plant liner plants between __________ and _________.
If a foliage protector is required, install under section 20-3.03C(3)(b).
[bookmark: _Toc357761233][bookmark: _Toc358110225][bookmark: _Toc358790351][bookmark: _Toc358890275][bookmark: _Toc358890732][bookmark: _Toc359484617][bookmark: _Toc359485072][bookmark: _Toc359485700]20-3.03C(3)(d)(vi)  Plug Plants
Plant plug plants during the period specified in the special provisions.
Edit for time of planting.
Add to section 20-3.03C(3)(d)(vi):
Plant plug plants between __________ and _________.
[bookmark: _Toc357761234][bookmark: _Toc358110226][bookmark: _Toc358790352][bookmark: _Toc358890276][bookmark: _Toc358890733][bookmark: _Toc359484618][bookmark: _Toc359485073][bookmark: _Toc359485701]20-3.03C(3)(d)(vii)  Seedling Plants
Plant seedling plants during the period specified in the special provisions.
Edit for time of planting.
Add to section 20-3.03C(3)(d)(vii):
Plant seedling plants between __________ and _________.
[bookmark: _Toc357761235][bookmark: _Toc358110227][bookmark: _Toc358790353][bookmark: _Toc358890277][bookmark: _Toc358890734][bookmark: _Toc359484619][bookmark: _Toc359485074][bookmark: _Toc359485702]20-3.03C(3)(e)  Sod
After all other planting is performed, grade sod areas to drain and to a smooth and uniform surface. Fine grade and roll sod areas before placing sod.
Areas adjacent to sidewalks, edging, and other paved borders and surfaced areas must be 1 inch below the finished surface elevation of the facilities, after fine grading, rolling, and settlement of the soil.
Place sod such that the end of each adjacent strip is staggered a minimum of 2 feet. Place the edge and end of sod firmly against adjacent sod and against sidewalks, edging, and other paved borders and surfaced areas.
Lightly roll the entire sodded area to eliminate air pockets and ensure close contact with the soil after placement of sod. Water the sodded areas so that the soil is moist to a minimum depth of 4 inches after rolling. Do not allow the sod to dry out.
If irregular or uneven areas appear in the sodded areas, restore to a smooth and even appearance.
Trim sod to a uniform edge at sidewalks, edging, and other paved borders and surfaced areas. Trimming must be repeated whenever the edge of sod extends 1 inch beyond the edge of the edging, sidewalks, and other paved borders and surfaced areas. Remove and dispose of trimmed sod.
Mow sod when it has reached a height of 4 inches. Mow sod to a height of 2.5 inches.
Use to change the height for mowing sod. Edit as required.
Replace the 7th paragraph in section 20-3.03C(3)(e) with:
Mow sod when it has reached a height of ___ inches. Mow sod to a height of ___ inches.
[bookmark: _Toc350756956][bookmark: _Toc356509279][bookmark: _Toc356509668][bookmark: _Toc357761236][bookmark: _Toc358110228][bookmark: _Toc358790354][bookmark: _Toc358890278][bookmark: _Toc358890735][bookmark: _Toc359484620][bookmark: _Toc359485075][bookmark: _Toc359485703]20-3.03D  Payment
Soil amendment is measured in the vehicle at the point of delivery.
Measurement for slow-release fertilizer, organic fertilizer, or iron sulfate is determined from marked weight or sack count.
Various sizes and types of plants are measured by either the product of the average plant density and the total area planted or by actual count of the living plants in place, determined by the Engineer. The average plant density is the number of living plants per sq yd determined from actual count of test areas chosen representing the total planted area. The size and location of the test areas is determined by you and the Engineer, except that the total area tested must be equal to not less than 3 percent nor more than 5 percent of the planted area being determined. The Engineer makes the final determination of the areas to be tested.
[bookmark: _Toc350756957][bookmark: _Toc356509280][bookmark: _Toc356509669][bookmark: _Toc356570313][bookmark: _Toc356570786][bookmark: _Toc356570896][bookmark: _Toc357761237][bookmark: _Toc358110229][bookmark: _Toc358790355][bookmark: _Toc358890279][bookmark: _Toc358890736][bookmark: _Toc359484621][bookmark: _Toc359485076][bookmark: _Toc359485704]20-3.04–20-3.08  RESERVED
[bookmark: _Toc356570314][bookmark: _Toc356570787][bookmark: _Toc356570897][bookmark: _Toc357761238][bookmark: _Toc358110230][bookmark: _Toc358790356][bookmark: _Toc358890280][bookmark: _Toc358890737][bookmark: _Toc359484622][bookmark: _Toc359485077][bookmark: _Toc359485705]20-4  PLANT ESTABLISHMENT WORK
[bookmark: _Toc356570315][bookmark: _Toc356570788][bookmark: _Toc356570898][bookmark: _Toc357761239][bookmark: _Toc358110231][bookmark: _Toc358790357][bookmark: _Toc358890281][bookmark: _Toc358890738][bookmark: _Toc359484623][bookmark: _Toc359485078][bookmark: _Toc359485706]20-4.01  GENERAL
[bookmark: _Toc357761240][bookmark: _Toc358110232][bookmark: _Toc358790358][bookmark: _Toc358890282][bookmark: _Toc358890739][bookmark: _Toc359484624][bookmark: _Toc359485079][bookmark: _Toc359485707]20-4.01A  Summary
Section 20-4 includes specifications for performing plant establishment work.
Plant establishment consists of caring for the plants, including watering, fertilizing, pruning, replacing damaged plants, pest control, and operating and repairing of all existing irrigation facilities used and irrigation facilities installed as part of the new irrigation system.
Working days on which no work is required, as determined by the Engineer, will be credited as a plant establishment working day, regardless of whether or not you perform plant establishment work.
Working days whenever you fail to adequately perform plant establishment work will not be credited toward the plant establishment working days.
Use for plant establishment work.
[bookmark: _Toc356570316]Add to section 20-4.01A:
1. Use for highway planting projects. Delete par. 2.
The plant establishment period must be Type 1.
2. Use for roadway construction projects with highway planting work. Delete par. 1.
The plant establishment period must be Type 2.
[bookmark: _Toc357761241][bookmark: _Toc358110233][bookmark: _Toc358790359][bookmark: _Toc358890283][bookmark: _Toc358890740][bookmark: _Toc359484625][bookmark: _Toc359485080][bookmark: _Toc359485708]20-4.01B  Definitions
Type 1 plant establishment: Plant establishment period with the number of working days specified for plant establishment beginning after all work has been completed except for plant establishment work and other bid items specified to be performed until Contract acceptance.
Type 2 plant establishment: Plant establishment period with the number of working days specified for plant establishment beginning after all planting work has been completed except for plant establishment work and other bid items specified to be performed until Contract acceptance, provided that the Contract must not be accepted unless the plant establishment work has been satisfactorily performed for at least the number of working days specified for plant establishment.
	If maintenance and protection relief is granted for a completed portion of the work under section 5-1.38, Type 2 plant establishment period for the completed portion of the work is the time between completion of all planting work except for plant establishment work, and the granting of maintenance and protection relief, provided that the relief must not be granted unless the plant establishment work in the completed portion of the work has been satisfactorily performed for at least the number of working days specified for the plant establishment period.
[bookmark: _Toc357761242][bookmark: _Toc358110234][bookmark: _Toc358790360][bookmark: _Toc358890284][bookmark: _Toc358890741][bookmark: _Toc359484626][bookmark: _Toc359485081][bookmark: _Toc359485709]20-4.01C  Submittals
[bookmark: _Toc357761243][bookmark: _Toc358110235][bookmark: _Toc358790361][bookmark: _Toc358890285][bookmark: _Toc358890742][bookmark: _Toc359484627][bookmark: _Toc359485082][bookmark: _Toc359485710]20-4.01C(1)  General
Submit seasonal watering schedules for use during the plant establishment period within 10 days after the start of the plant establishment period. Remote irrigation control system watering schedule must utilize the remote irrigation control system software program.
Submit updated watering schedules within 5 business days after any changes have been made to the authorized schedules.
Submit a revised watering schedule for each irrigation controller not less than 30 days before completion of the plant establishment period.
[bookmark: _Toc357761244][bookmark: _Toc358110236][bookmark: _Toc358790362][bookmark: _Toc358890286][bookmark: _Toc358890743][bookmark: _Toc359484628][bookmark: _Toc359485083][bookmark: _Toc359485711]20-4.01C(2)  Notification
The Engineer will notify you in writing when the plant establishment period begins and will furnish statements regarding the number of working days credited to the plant establishment period after the notification.
Notify the Engineer at least 5 business days before applying each application of fertilizer.
[bookmark: _Toc359484629][bookmark: _Toc359485084][bookmark: _Toc359485712][bookmark: _Toc356570317][bookmark: _Toc356570789][bookmark: _Toc356570899][bookmark: _Toc357761245][bookmark: _Toc358110237][bookmark: _Toc358790363][bookmark: _Toc358890287][bookmark: _Toc358890744]20-4.01D  Quality Control and Assurance
Provide training by a qualified person on the use and adjustment of the irrigation controllers installed, 30 days before completion of the plant establishment period.
Perform a final inspection of the plant establishment work in the presence of the Engineer between 20 and 30 days before Contract acceptance.
[bookmark: _Toc359484630][bookmark: _Toc359485085][bookmark: _Toc359485713]20-4.02  MATERIALS
[bookmark: _Toc357761246][bookmark: _Toc358110238][bookmark: _Toc358790364][bookmark: _Toc358890288][bookmark: _Toc358890745][bookmark: _Toc359484631][bookmark: _Toc359485086][bookmark: _Toc359485714]20-4.02A  General
Reserved
[bookmark: _Toc357761247][bookmark: _Toc358110239][bookmark: _Toc358790365][bookmark: _Toc358890289][bookmark: _Toc358890746][bookmark: _Toc359484632][bookmark: _Toc359485087][bookmark: _Toc359485715]20-4.02B  Fertilizers
Fertilizer must comply with section 20-3.01B(5).
[bookmark: _Toc356570318][bookmark: _Toc356570790][bookmark: _Toc356570900][bookmark: _Toc357761248][bookmark: _Toc358110240][bookmark: _Toc358790366][bookmark: _Toc358890290][bookmark: _Toc358890747][bookmark: _Toc359484633][bookmark: _Toc359485088][bookmark: _Toc359485716]20-4.03  CONSTRUCTION
[bookmark: _Toc357761249][bookmark: _Toc358110241][bookmark: _Toc358790367][bookmark: _Toc358890291][bookmark: _Toc358890748][bookmark: _Toc359484634][bookmark: _Toc359485089][bookmark: _Toc359485717]20-4.03A  General
Remove trash and debris.
Surplus earth accumulated in roadside clearing and planting areas must be removed.
Trim and mow turf areas as specified for sod in section 20-3.03C(3)(e). Dispose of trimmed and mowed material.
Use if turf areas are not required to be mowed or trimmed.
[bookmark: _Toc356570321]Replace the 3rd paragraph in section 20-4.03A with:
[bookmark: _Toc356570322][bookmark: _Toc356570793][bookmark: _Toc356570903][bookmark: _Toc357761257][bookmark: _Toc358110248][bookmark: _Toc358790368][bookmark: _Toc358890292]Turf areas are not required to be trimmed and mowed.
If irregular or uneven areas appear within turf areas, restore to a smooth and even appearance. Reseed turf seed areas.
Remove the tops of foliage protectors if plants become restricted.
Remove foliage protectors, including support stakes, within 30 days before the completion of the plant establishment period.
10. Use if foliage protectors are not required to be removed.
[bookmark: _Toc356570323]Replace the 6th paragraph in section 20-4.03A with:
[bookmark: _Toc356570324][bookmark: _Toc356570794][bookmark: _Toc356570904][bookmark: _Toc357761258][bookmark: _Toc358110249][bookmark: _Toc358790369][bookmark: _Toc358890293][bookmark: _Toc358890749][bookmark: _Toc359484635][bookmark: _Toc359485090][bookmark: _Toc359485718]Foliage protectors are not required to be removed.
Keep plant basin walls well formed.
Clean new wye strainers and existing wye strainers that are a part of the new irrigation system annually until the completion of the plant establishment period. The last cleaning must be done within 15 days before the completion of the plant establishment period.
Remove, clean, and reinstall new filters and existing filters that are a part of the new irrigation system annually until the completion of the plant establishment period. The last cleaning must be done within 15 days before the completion of the plant establishment period.
[bookmark: _Toc357761250][bookmark: _Toc358110242][bookmark: _Toc358790371][bookmark: _Toc358890295][bookmark: _Toc358890751][bookmark: _Toc359484637][bookmark: _Toc359485092][bookmark: _Toc359485720]20-4.03B  Plant Growth Control
Prune plants planted as part of the Contract as authorized.
Remove plant growth that extends within 2 feet of sidewalks, curbs, dikes, shoulders, walls or fences.
Remove proposed and existing ground cover from within the plant basins, including basin walls, turf areas, and planting areas within edging.
Vines next to walls and fences must be kept staked and tied. Train vines on fences and walls or through cored holes in walls.
[bookmark: _Toc357761251][bookmark: _Toc358110243][bookmark: _Toc358790372][bookmark: _Toc358890296][bookmark: _Toc358890752][bookmark: _Toc359484638][bookmark: _Toc359485093][bookmark: _Toc359485721]20-4.03C  Fertilizers
Apply fertilizer to the plants as specified and water into the soil after each application.
Apply fertilizer at the rates shown and spread with a mechanical spreader, whenever possible.
Use to specify the fertilizer type to be used during plant establishment. Choose the applicable fertilizer type.
[bookmark: _Toc356570319][bookmark: _Toc356570791][bookmark: _Toc356570901][bookmark: _Toc357761252][bookmark: _Toc358110244][bookmark: _Toc358790373][bookmark: _Toc358890297][bookmark: _Toc358890753][bookmark: _Toc359484639][bookmark: _Toc359485094][bookmark: _Toc359485722]Add to section 20-4.03C:
Add the months the fertilizer must be applied.
Apply slow-release fertilizer to the plants during the 1st week of ______ and _____ of each year.
Add the months the fertilizer must be applied.
Apply organic fertilizer to the plants during the 1st week of ______ and ______ of each year.
[bookmark: _Toc357761253][bookmark: _Toc358110245][bookmark: _Toc358790374][bookmark: _Toc358890298][bookmark: _Toc358890754][bookmark: _Toc359484640][bookmark: _Toc359485095][bookmark: _Toc359485723]20-4.03D  Weed Control
Control weeds under section 20-1.03C(3).
20-4.03E  Plant Staking
Replace the plant stakes that are inadequate to support plants with larger stakes.
Remove plant stakes when the Engineer determines they are no longer needed.
20-4.03F  Replacement Plants
Replacement plants must comply with section 20-3.01C(4).
Replacement of plants up to and including the 125th plant establishment working day must be with a plant of the same size as originally specified. Plants of a larger container size than those originally specified for replacement plants may be used during the first 125 working days of the plant establishment period.
Replacement of plants after the 125th plant establishment working day must comply with the following size requirements:
	Plant size
(Original)
	Plant size
(Replacement)

	Pot/liner/plug/
seedling
	No. 1 container

	No. 1 container
	No. 5 container

	No. 5 container
	No. 15 container



Other replacement plants must be the same size as originally specified.
Replacement ground cover plants must comply with the following spacing requirements:
	Original spacing (inches)
	On center spacing of replacement ground cover plants
(inches)

	
	Number of completed plant establishment working days

	
	1–125
	126–190
	191–End of plant establishment period

	9
	9
	6
	6

	12
	12
	9
	6

	18
	18
	12
	9

	24
	24
	18
	12

	36
	36
	24
	18



20-4.03G  Watering
Operate the electric automatic irrigation systems in the automatic mode unless authorized.
If any component of the electric automatic irrigation system is operated manually, the day will not be credited as a plant establishment working day unless the manual operation is authorized.
Water plants utilizing the remote irrigation control system software program unless authorized.
Implement the watering schedule at least 10 days before completion of the plant establishment period.
[bookmark: _Toc356570906][bookmark: _Toc357761260][bookmark: _Toc358110251][bookmark: _Toc358790375][bookmark: _Toc358890299][bookmark: _Toc358890755][bookmark: _Toc359484641][bookmark: _Toc359485096][bookmark: _Toc359485724]20-4.04  PAYMENT
Not Used
[bookmark: _Toc356570326][bookmark: _Toc356570796][bookmark: _Toc356570907][bookmark: _Toc357761261][bookmark: _Toc358110252][bookmark: _Toc358790376][bookmark: _Toc358890300][bookmark: _Toc358890756][bookmark: _Toc359484642][bookmark: _Toc359485097][bookmark: _Toc359485725]20-5  LANDSCAPE ELEMENTS
[bookmark: _Toc342466448][bookmark: _Toc356570327][bookmark: _Toc356570797][bookmark: _Toc356570908][bookmark: _Toc357761262][bookmark: _Toc358110253][bookmark: _Toc358790377][bookmark: _Toc358890301][bookmark: _Toc358890757][bookmark: _Toc359484643][bookmark: _Toc359485098][bookmark: _Toc359485726]20-5.01  GENERAL
[bookmark: _Toc342466449][bookmark: _Toc357761263][bookmark: _Toc358110254][bookmark: _Toc358790378][bookmark: _Toc358890302][bookmark: _Toc358890758][bookmark: _Toc359484644][bookmark: _Toc359485099][bookmark: _Toc359485727]20-5.01A  General
Section 20-5 includes specifications for constructing and installing landscape elements.
[bookmark: _Toc342466454][bookmark: _Toc357761268][bookmark: _Toc358110259][bookmark: _Toc358790379][bookmark: _Toc358890303][bookmark: _Toc358890759][bookmark: _Toc359484645][bookmark: _Toc359485100][bookmark: _Toc359485728]20-5.01B  Materials
Not Used
[bookmark: _Toc342466455][bookmark: _Toc357761269][bookmark: _Toc358110260][bookmark: _Toc358790380][bookmark: _Toc358890304][bookmark: _Toc358890760][bookmark: _Toc359484646][bookmark: _Toc359485101][bookmark: _Toc359485729]20-5.01C  Construction
Earthwork must comply with section 19.
[bookmark: _Toc342466456][bookmark: _Toc357761270][bookmark: _Toc358110261][bookmark: _Toc358790381][bookmark: _Toc358890305][bookmark: _Toc358890761][bookmark: _Toc359484647][bookmark: _Toc359485102][bookmark: _Toc359485730]20-5.01D  Payment
Not Used
[bookmark: _Toc342466496][bookmark: _Toc356570328][bookmark: _Toc356570798][bookmark: _Toc356570909][bookmark: _Toc357761271][bookmark: _Toc358110262][bookmark: _Toc358790382][bookmark: _Toc358890306][bookmark: _Toc358890762][bookmark: _Toc359484648][bookmark: _Toc359485103][bookmark: _Toc359485731]20-5.02  EDGING
[bookmark: _Toc342466497][bookmark: _Toc357761272][bookmark: _Toc358110263][bookmark: _Toc358790383][bookmark: _Toc358890307][bookmark: _Toc358890763][bookmark: _Toc359484649][bookmark: _Toc359485104][bookmark: _Toc359485732]20-5.02A  General
Section 20-5.02 includes specifications for constructing landscape edging.
[bookmark: _Toc342466502][bookmark: _Toc357761277][bookmark: _Toc358110268][bookmark: _Toc358790384][bookmark: _Toc358890308][bookmark: _Toc358890764][bookmark: _Toc359484650][bookmark: _Toc359485105][bookmark: _Toc359485733]20-5.02B  Materials
[bookmark: _Toc357761278][bookmark: _Toc358110269][bookmark: _Toc358790385][bookmark: _Toc358890309][bookmark: _Toc358890765][bookmark: _Toc359484651][bookmark: _Toc359485106][bookmark: _Toc359485734]20-5.02B(1)  General
Not Used
[bookmark: _Toc357761279][bookmark: _Toc358110270][bookmark: _Toc358790386][bookmark: _Toc358890310][bookmark: _Toc358890766][bookmark: _Toc359484652][bookmark: _Toc359485107][bookmark: _Toc359485735]20-5.02B(2)  Header Board Edging
Lumber for header board edging must be one of the following types:
1.	Construction grade cedar
2.	Pressure-treated Douglas fir
3.	Construction heart grade redwood complying with section 57-2.01B(2)

Lumber must be:
1.	Rough cut from sound timber.
2.	Straight. Sweep must not exceed 1 inch in 6 feet.
3.	Free from loose or unsound knots. Knots must be sound, tight, well spaced, and not to exceed 2 inches in size on any face.
4.	Free of shakes in excess of 1/3 the thickness of the lumber.
5.	Free of splits longer than the thickness of the lumber.
6.	Free of other defects that would render the lumber unfit structurally for the purpose intended.

Edging anchors for header board edging must be stakes of the size and shape shown.
[bookmark: _Toc357761280][bookmark: _Toc358110271][bookmark: _Toc358790387][bookmark: _Toc358890311][bookmark: _Toc358890767][bookmark: _Toc359484653][bookmark: _Toc359485108][bookmark: _Toc359485736]20-5.02B(3)  Metal Edging
Metal edging must be commercial quality, made of aluminum or steel, and have an L-shaped design. Edging must be a minimum of 4 inches in height. The thickness must be as recommended by the manufacturer for the use intended.
Edging anchors must be from the same manufacturer as the metal edging.
[bookmark: _Toc357761281][bookmark: _Toc358110272][bookmark: _Toc358790388][bookmark: _Toc358890312][bookmark: _Toc358890768][bookmark: _Toc359484654][bookmark: _Toc359485109][bookmark: _Toc359485737]20-5.02B(4)  High Density Polyethylene Edging
HDPE edging must be commercial quality and a minimum of 4 inches in height. The thickness must be as recommended by the manufacturer for commercial installation for the use intended.
[bookmark: _Toc357761283]Edging anchors must be from the same manufacturer as HDPE edging.
[bookmark: _Toc358110273][bookmark: _Toc358790389][bookmark: _Toc358890313][bookmark: _Toc358890769][bookmark: _Toc359484655][bookmark: _Toc359485110][bookmark: _Toc359485738]20-5.02B(5)  Concrete Edging
Concrete for edging must be minor concrete.
[bookmark: _Toc357761284][bookmark: _Toc358110274][bookmark: _Toc358790390][bookmark: _Toc358890314][bookmark: _Toc358890770][bookmark: _Toc359484656][bookmark: _Toc359485111][bookmark: _Toc359485739]20-5.02B(6)–20-5.02B(10)  Reserved
[bookmark: _Toc342466503][bookmark: _Toc357761285][bookmark: _Toc358110275][bookmark: _Toc358790391][bookmark: _Toc358890315][bookmark: _Toc358890771][bookmark: _Toc359484657][bookmark: _Toc359485112][bookmark: _Toc359485740]20-5.02C  Construction
[bookmark: _Toc357761286][bookmark: _Toc358110276][bookmark: _Toc358790392][bookmark: _Toc358890316][bookmark: _Toc358890772][bookmark: _Toc359484658][bookmark: _Toc359485113][bookmark: _Toc359485741]20-5.02C(1)  General
Where edging is used to delineate the limits of inert ground cover or mulch areas, install edging before installing inert ground cover or mulch areas.
[bookmark: _Toc342466504]Saw cut surfaces where (1) asphalt concrete or concrete surfacing must be removed to permit the installation of edging and (2) no joint exists between the surfacing to be removed and the surfacing to remain in place. The surfacing must be cut in a straight line to a minimum depth of 2 inches with a power-driven saw before the surfacing is removed. Spike or stake spacing must comply with the manufacturer's instructions for use and site conditions.
[bookmark: _Toc357761287][bookmark: _Toc358110277][bookmark: _Toc358790393][bookmark: _Toc358890317][bookmark: _Toc358890773][bookmark: _Toc359484659][bookmark: _Toc359485114][bookmark: _Toc359485742]20-5.02C(2)  Header Board Edging
Each stake must be driven flush with the top edge of the header board edging and the stake top must be beveled away from the header board at a 45 degree angle. Attach stake to header board with a minimum of two 12-penny hot dipped galvanized nails per stake.
[bookmark: _Toc357761288][bookmark: _Toc358110278][bookmark: _Toc358790394][bookmark: _Toc358890318][bookmark: _Toc358890774][bookmark: _Toc359484660][bookmark: _Toc359485115][bookmark: _Toc359485743]20-5.02C(3)  Metal and High Density Polyethylene Edging
Spike or stake spacing must comply with the manufacturer's instructions for use and site conditions.
[bookmark: _Toc357761289][bookmark: _Toc358110279][bookmark: _Toc358790395][bookmark: _Toc358890319][bookmark: _Toc358890775][bookmark: _Toc359484661][bookmark: _Toc359485116][bookmark: _Toc359485744]20-5.02C(4)  Concrete Edging
Construct and finish minor concrete edging under section 73-2.
[bookmark: _Toc357761290][bookmark: _Toc358110280][bookmark: _Toc358790396][bookmark: _Toc358890320][bookmark: _Toc358890776][bookmark: _Toc359484662][bookmark: _Toc359485117][bookmark: _Toc359485745]20-5.02C(5)–20-5.02C(9)  Reserved
[bookmark: _Toc357761291][bookmark: _Toc358110281][bookmark: _Toc358790397][bookmark: _Toc358890321][bookmark: _Toc358890777][bookmark: _Toc359484663][bookmark: _Toc359485118][bookmark: _Toc359485746]20-5.02D  Payment
Edging is measured parallel to the ground surface.
[bookmark: _Toc342466457][bookmark: _Toc356570329][bookmark: _Toc356570799][bookmark: _Toc356570910][bookmark: _Toc357761292][bookmark: _Toc358110282][bookmark: _Toc358790398][bookmark: _Toc358890322][bookmark: _Toc358890778][bookmark: _Toc359484664][bookmark: _Toc359485119][bookmark: _Toc359485747]20-5.03  INERT GROUND COVERS AND MULCHES
[bookmark: _Toc342466458][bookmark: _Toc357761293][bookmark: _Toc358110283][bookmark: _Toc358790399][bookmark: _Toc358890323][bookmark: _Toc358890779][bookmark: _Toc359484665][bookmark: _Toc359485120][bookmark: _Toc359485748]20-5.03A  General
[bookmark: _Toc357761294][bookmark: _Toc358110284][bookmark: _Toc358790400][bookmark: _Toc358890324][bookmark: _Toc358890780][bookmark: _Toc359484666][bookmark: _Toc359485121][bookmark: _Toc359485749]20-5.03A(1)  General
[bookmark: _Toc358790401][bookmark: _Toc358890325][bookmark: _Toc358890781][bookmark: _Toc359484667][bookmark: _Toc359485122][bookmark: _Toc359485750]20-5.03A(1)(a)  Summary
Section 20-5.03 includes specifications for installing inert ground covers and mulches.
[bookmark: _Toc358790402][bookmark: _Toc358890326][bookmark: _Toc358890782][bookmark: _Toc359484668][bookmark: _Toc359485123][bookmark: _Toc359485751]20-5.03A(1)(b)  Definitions
Not Used
[bookmark: _Toc358790403][bookmark: _Toc358890327][bookmark: _Toc358890783][bookmark: _Toc359484669][bookmark: _Toc359485124][bookmark: _Toc359485752]20-5.03A(1)(c)  Submittals
Submit:
1.	Filter fabric product data including the manufacturer's product sheet and installation instructions
2.	Certificate of compliance for filter fabric at least 5 business days before delivery of the material to the job site

[bookmark: _Toc358790404][bookmark: _Toc358890328][bookmark: _Toc358890784][bookmark: _Toc359484670][bookmark: _Toc359485125][bookmark: _Toc359485753]20-5.03A(1)(d)  Quality Control and Assurance
Not Used
[bookmark: _Toc357761295][bookmark: _Toc358110285][bookmark: _Toc358790405][bookmark: _Toc358890329][bookmark: _Toc358890785][bookmark: _Toc359484671][bookmark: _Toc359485126][bookmark: _Toc359485754]20-5.03A(2)  Materials
Soil sterilant must be oxadiazon granular preemergent and must comply with section 20-1.02C.
Filter fabric must be Class A. Staples for filter fabric must comply with section 21-1.02R.
[bookmark: _Toc357761296][bookmark: _Toc358110286][bookmark: _Toc358790406][bookmark: _Toc358890330][bookmark: _Toc358890786][bookmark: _Toc359484672][bookmark: _Toc359485127][bookmark: _Toc359485755]20-5.03A(3)  Construction
[bookmark: _Toc357761297][bookmark: _Toc358110287][bookmark: _Toc358790407][bookmark: _Toc358890331][bookmark: _Toc358890787][bookmark: _Toc359484673][bookmark: _Toc359485128][bookmark: _Toc359485756]20-5.03A(3)(a)  General
Before performing inert ground cover and mulch work, remove plants and weeds to ground level.
[bookmark: _Toc357761298][bookmark: _Toc358110288][bookmark: _Toc358790408][bookmark: _Toc358890332][bookmark: _Toc358890788][bookmark: _Toc359484674][bookmark: _Toc359485129][bookmark: _Toc359485757]20-5.03A(3)(b)  Earthwork
Excavate areas to receive inert ground cover or mulch to the depth shown. Maintain the planned flow lines, slope gradients, and contours of the job site. Grade subgrade to a smooth and uniform surface and compact to not less than 90 percent relative compaction.
[bookmark: _Toc357761299][bookmark: _Toc358110289][bookmark: _Toc358790409][bookmark: _Toc358890333][bookmark: _Toc358890789][bookmark: _Toc359484675][bookmark: _Toc359485130][bookmark: _Toc359485758]20-5.03A(3)(c)  Treatment of Soil
After compaction, apply soil sterilant at the maximum label rate. Do not apply soil sterilant more than 12 inches beyond the inert ground cover or mulch limits. The soil sterilant application and inert ground cover or mulch placement must be completed within the same work day.
[bookmark: _Toc358890334][bookmark: _Toc358890790][bookmark: _Toc359484676][bookmark: _Toc359485131][bookmark: _Toc359485759]20-5.03A(3)(d)  Filter Fabric
Immediately before placing filter fabric, surfaces to receive filter fabric must be free of loose or extraneous material and sharp objects that may damage the filter fabric during installation.
Align fabric and place in a wrinkle-free manner.
Overlap adjacent rolls of the fabric from 12 to 18 inches. Spread each overlapping roll in the same direction. Fasten fabric with staples flush with the adjacent fabric to prevent movement of fabric by placement of inert ground cover or mulch.
Repair or replace fabric damaged during placement of inert ground cover or mulch with sufficient fabric to comply with overlap requirements.
[bookmark: _Toc357761301][bookmark: _Toc358110290][bookmark: _Toc358790410][bookmark: _Toc358890335][bookmark: _Toc358890791][bookmark: _Toc359484677][bookmark: _Toc359485132][bookmark: _Toc359485760]20-5.03A(4)  Payment
Not Used
[bookmark: _Toc342466459][bookmark: _Toc357761302][bookmark: _Toc358110291][bookmark: _Toc358790411][bookmark: _Toc358890336][bookmark: _Toc358890792][bookmark: _Toc359484678][bookmark: _Toc359485133][bookmark: _Toc359485761]20-5.03B  Rock Blanket
[bookmark: _Toc342466460][bookmark: _Toc357761303][bookmark: _Toc358110292][bookmark: _Toc358790412][bookmark: _Toc358890337][bookmark: _Toc358890793][bookmark: _Toc359484679][bookmark: _Toc359485134][bookmark: _Toc359485762]20-5.03B(1)  General
[bookmark: _Toc342466461][bookmark: _Toc357761304][bookmark: _Toc358110293][bookmark: _Toc358790413][bookmark: _Toc358890338][bookmark: _Toc358890794][bookmark: _Toc359484680][bookmark: _Toc359485135][bookmark: _Toc359485763]20-5.03B(1)(a)  Summary
Section 20-5.03B includes specifications for placing rock blanket.
[bookmark: _Toc342466462][bookmark: _Toc357761305][bookmark: _Toc358110294][bookmark: _Toc358790414][bookmark: _Toc358890339][bookmark: _Toc358890795][bookmark: _Toc359484681][bookmark: _Toc359485136][bookmark: _Toc359485764]20-5.03B(1)(b)  Definitions
Not Used
[bookmark: _Toc342466463][bookmark: _Toc357761306][bookmark: _Toc358110295][bookmark: _Toc358790415][bookmark: _Toc358890340][bookmark: _Toc358890796][bookmark: _Toc359484682][bookmark: _Toc359485137][bookmark: _Toc359485765]20-5.03B(1)(c)  Submittals
Submit a 1 sq yd sample of the various rock sizes.
[bookmark: _Toc342466464][bookmark: _Toc357761307][bookmark: _Toc358110296][bookmark: _Toc358790416][bookmark: _Toc358890341][bookmark: _Toc358890797][bookmark: _Toc359484683][bookmark: _Toc359485138][bookmark: _Toc359485766]20-5.03B(1)(d)  Quality Control and Assurance
Not Used
[bookmark: _Toc342466465][bookmark: _Toc357761308][bookmark: _Toc358110297][bookmark: _Toc358790417][bookmark: _Toc358890342][bookmark: _Toc358890798][bookmark: _Toc359484684][bookmark: _Toc359485139][bookmark: _Toc359485767]20-5.03B(2)  Materials
[bookmark: _Toc357761309][bookmark: _Toc358110298][bookmark: _Toc358790418][bookmark: _Toc358890343][bookmark: _Toc358890799][bookmark: _Toc359484685][bookmark: _Toc359485140][bookmark: _Toc359485768]20-5.03B(2)(a)  General
Do not use filter fabric.
Use if soil sterilant is not required.
Add to section 20-5.03B(2)(a):
Do not use soil sterilant.
[bookmark: _Toc357761310][bookmark: _Toc358110299][bookmark: _Toc358790419][bookmark: _Toc358890344][bookmark: _Toc358890800][bookmark: _Toc359484686][bookmark: _Toc359485141][bookmark: _Toc359485769]20-5.03B(2)(b)  Concrete
Concrete must be minor concrete.
[bookmark: _Toc357761311][bookmark: _Toc358110300][bookmark: _Toc358790420][bookmark: _Toc358890345][bookmark: _Toc358890801][bookmark: _Toc359484687][bookmark: _Toc359485142][bookmark: _Toc359485770]20-5.03B(2)(c)  Rock
Rock must be clean, smooth, and obtained from a single source and must comply with the following grading requirements:
	Grading Requirements

	Screen size
(inches)
	Percentage passing

	8
	100

	6
	50-85

	4
	0-50



Use if rock varies from the standard. Edit as required.
Replace the table in the 1st paragraph of section 20-5.03B(2)(c) with:
	Grading Requirements

	Screen size
(inches)
	Percentage passing

	8
	

	6
	

	4
	



[bookmark: _Toc357761312][bookmark: _Toc358110301][bookmark: _Toc358790421][bookmark: _Toc358890346][bookmark: _Toc358890802][bookmark: _Toc359484688][bookmark: _Toc359485143][bookmark: _Toc359485771]20-5.03B(2)(d)  Mortar
Mortar must comply with section 51-1.02F.
[bookmark: _Toc342466466][bookmark: _Toc357761313][bookmark: _Toc358110302][bookmark: _Toc358790422][bookmark: _Toc358890347][bookmark: _Toc358890803][bookmark: _Toc359484689][bookmark: _Toc359485144][bookmark: _Toc359485772]20-5.03B(3)  Construction
Place concrete as shown.
Rock must be placed while concrete is still plastic. Remove concrete adhering to the exposed surfaces of the rock.
Loose rocks or rocks with a gap greater than 3/8 inch must be reset by an authorized method. The rock gap is measured from the edge of the rock to the surrounding concrete bedding.
Place mortar as shown.
[bookmark: _Toc342466467][bookmark: _Toc357761314][bookmark: _Toc358110303][bookmark: _Toc358790423][bookmark: _Toc358890348][bookmark: _Toc358890804][bookmark: _Toc359484690][bookmark: _Toc359485145][bookmark: _Toc359485773]20-5.03B(4)  Payment
Rock blanket is measured parallel to the rock blanket surface.
[bookmark: _Toc342466468][bookmark: _Toc357761315][bookmark: _Toc358110304][bookmark: _Toc358790424][bookmark: _Toc358890349][bookmark: _Toc358890805][bookmark: _Toc359484691][bookmark: _Toc359485146][bookmark: _Toc359485774]20-5.03C  Gravel Mulch
[bookmark: _Toc342466469][bookmark: _Toc357761316][bookmark: _Toc358110305][bookmark: _Toc358790425][bookmark: _Toc358890350][bookmark: _Toc358890806][bookmark: _Toc359484692][bookmark: _Toc359485147][bookmark: _Toc359485775]20-5.03C(1)  General
[bookmark: _Toc342466470][bookmark: _Toc357761317][bookmark: _Toc358110306][bookmark: _Toc358790426][bookmark: _Toc358890351][bookmark: _Toc358890807][bookmark: _Toc359484693][bookmark: _Toc359485148][bookmark: _Toc359485776]20-5.03C(1)(a)  Summary
Section 20-5.03C includes specifications for placing gravel mulch.
[bookmark: _Toc342466471][bookmark: _Toc357761318][bookmark: _Toc358110307][bookmark: _Toc358790427][bookmark: _Toc358890352][bookmark: _Toc358890808][bookmark: _Toc359484694][bookmark: _Toc359485149][bookmark: _Toc359485777]20-5.03C(1)(b)  Definitions
Not used
[bookmark: _Toc342466472][bookmark: _Toc357761319][bookmark: _Toc358110308][bookmark: _Toc358790428][bookmark: _Toc358890353][bookmark: _Toc358890809][bookmark: _Toc359484695][bookmark: _Toc359485150][bookmark: _Toc359485778]20-5.03C(1)(c)  Submittals
Submit 5-pound sample of the gravel mulch
[bookmark: _Toc342466473][bookmark: _Toc357761320][bookmark: _Toc358110309][bookmark: _Toc358790429][bookmark: _Toc358890354][bookmark: _Toc358890810][bookmark: _Toc359484696][bookmark: _Toc359485151][bookmark: _Toc359485779]20-5.03C(1)(d)  Quality Control and Assurance
Not Used
[bookmark: _Toc342466474][bookmark: _Toc357761321][bookmark: _Toc358110310][bookmark: _Toc358790430][bookmark: _Toc358890355][bookmark: _Toc358890811][bookmark: _Toc359484697][bookmark: _Toc359485152][bookmark: _Toc359485780]20-5.03C(2)  Materials
Gravel mulch must be:
1.	Uniform gray color
2.	From one source only
3.	Crushed rock that complies with the following grading requirements:
	Grading Requirements

	Sieve size
	Percent passing

	1-1/4 inch
	100

	3/4 inch
	60-80

	1/2 inch
	45-65

	No. 40
	5-20


Pars 3–4. Use if materials vary from the standards listed in 20-5.03C(2)(b)
3. Use if color of gravel mulch varies from the standard color of gray.
Replace item 1 the list in 1st paragraph of section 20-5.03C(2) with:
1.	Uniform ______________ color.

4. Use if grading of gravel mulch varies from the standard. Edit for grading requirements as required.
Replace the table in the 1st paragraph of section 20-5.03C(2) with:
	Grading Requirements

	Sieve size
	Percent passing

	1-1/4 inch
	

	3/4 inch
	

	1/2 inch
	

	No. 40
	



Use if materials vary from the standards listed in section 20-5.03A(2).
1. Use if soil sterilant and filter fabric are not required. Edit as appropriate.
Add to section 20-5.03C(2):
Do not use the following materials:
1._______________
2._______________

Use if staple size varies from the standard. Delete if staples are not used.
Staples for filter fabric must comply with section 21-1.02R except that the staples must be a minimum of __-gauge, __-inch, U-shaped staples with a ___-inch crown.
[bookmark: _Toc342466475][bookmark: _Toc357761324][bookmark: _Toc358110313][bookmark: _Toc358790431][bookmark: _Toc358890356][bookmark: _Toc358890812][bookmark: _Toc359484698][bookmark: _Toc359485153][bookmark: _Toc359485781]20-5.03C(3)  Construction
Use if excavation is not required and gravel mulch is to be placed on original ground.
Add before the 1st paragraph in section 20-5.03C(3):
Excavation is not required.
After clearing, grade areas to receive gravel mulch to a smooth, uniform surface, and compact to not less than 90 percent relative compaction. Place gravel mulch on compacted original ground.
Place gravel and compact by rolling.
The finished gravel mulch surface must be smooth and uniform, maintaining original flow lines, slope gradients, and contours of the job site.
[bookmark: _Toc342466476][bookmark: _Toc357761325][bookmark: _Toc358110314][bookmark: _Toc358790432][bookmark: _Toc358890357][bookmark: _Toc358890813][bookmark: _Toc359484699][bookmark: _Toc359485154][bookmark: _Toc359485782]20-5.03C(4)  Payment
Gravel mulch is measured parallel to the gravel mulch surface.
[bookmark: _Toc342466477][bookmark: _Toc357761326][bookmark: _Toc358110315][bookmark: _Toc358790433][bookmark: _Toc358890358][bookmark: _Toc358890814][bookmark: _Toc359484700][bookmark: _Toc359485155][bookmark: _Toc359485783]20-5.03D  Decomposed Granite
[bookmark: _Toc342466478][bookmark: _Toc357761327][bookmark: _Toc358110316][bookmark: _Toc358790434][bookmark: _Toc358890359][bookmark: _Toc358890815][bookmark: _Toc359484701][bookmark: _Toc359485156][bookmark: _Toc359485784]20-5.03D(1)  General
[bookmark: _Toc342466479][bookmark: _Toc357761328][bookmark: _Toc358110317][bookmark: _Toc358790435][bookmark: _Toc358890360][bookmark: _Toc358890816][bookmark: _Toc359484702][bookmark: _Toc359485157][bookmark: _Toc359485785]20-5.03D(1)(a)  Summary
Section 20-5.03D includes specifications for placing decomposed granite.
[bookmark: _Toc342466480][bookmark: _Toc357761329][bookmark: _Toc358110318][bookmark: _Toc358790436][bookmark: _Toc358890361][bookmark: _Toc358890817][bookmark: _Toc359484703][bookmark: _Toc359485158][bookmark: _Toc359485786]20-5.03D(1)(b)  Definitions
Not Used.
[bookmark: _Toc342466481][bookmark: _Toc357761330][bookmark: _Toc358110319][bookmark: _Toc358790437][bookmark: _Toc358890362][bookmark: _Toc358890818][bookmark: _Toc359484704][bookmark: _Toc359485159][bookmark: _Toc359485787]20-5.03D(1)(c)  Submittals
Five business days before delivery of the materials to the job site, submit:
1.	Solidifying emulsion product data including the manufacturers' product sheets and installation instructions
2.	Certificate of compliance for solidifying emulsion
3.	5-pound sample of the decomposed granite

[bookmark: _Toc342466482][bookmark: _Toc357761331][bookmark: _Toc358110320][bookmark: _Toc358790438][bookmark: _Toc358890363][bookmark: _Toc358890819][bookmark: _Toc359484705][bookmark: _Toc359485160][bookmark: _Toc359485788]20-5.03D(1)(d)  Quality Control and Assurance
Test plot must be:
1.	Constructed at an authorized location
2.	At least 3 by 12 feet
3.	Constructed using the materials, equipment, and methods to be used in the work
4.	Authorized before starting work

Notify the Engineer not less than 7 days before constructing the test plot.
The Engineer uses the authorized test plot to determine acceptability of the work.
If ordered, prepare additional test plots. Additional test plots are change order work.
If the test plot is not incorporated into the work, the Engineer may order you to remove it.
1. Use if test plots are not required.
[bookmark: _Toc356570330][bookmark: _Toc356570800][bookmark: _Toc356570911][bookmark: _Toc357761332][bookmark: _Toc358110321][bookmark: _Toc358790439][bookmark: _Toc358890364][bookmark: _Toc358890820][bookmark: _Toc359484706][bookmark: _Toc359485161][bookmark: _Toc359485789]Replace the paragraphs in section 20-5.03D(1)(d) with:
[bookmark: _Toc356570331][bookmark: _Toc356570801][bookmark: _Toc356570912][bookmark: _Toc357761333][bookmark: _Toc358110322][bookmark: _Toc358790440][bookmark: _Toc358890365][bookmark: _Toc358890821][bookmark: _Toc359484707][bookmark: _Toc359485162][bookmark: _Toc359485790]Test plots are not required.
[bookmark: _Toc342466483][bookmark: _Toc357761334][bookmark: _Toc358110323][bookmark: _Toc358790441][bookmark: _Toc358890366][bookmark: _Toc358890822][bookmark: _Toc359484708][bookmark: _Toc359485163][bookmark: _Toc359485791]20-5.03D(2)  Materials
[bookmark: _Toc357761335][bookmark: _Toc358110324][bookmark: _Toc358790442][bookmark: _Toc358890367][bookmark: _Toc358890823][bookmark: _Toc359484709][bookmark: _Toc359485164][bookmark: _Toc359485792]20-5.03D(2)(a)  General
Decomposed granite must be:
1.	Uniform gray or tan color
2.	From one source only
3.	Crushed granite rock that complies with the following grading requirements:
	Grading Requirements

	Sieve size
	Percent passing

	3/8 inch
	100

	No. 4
	95–100

	No. 8
	75–80

	No. 16
	55–65

	No. 30
	40–50

	No. 50
	25–35

	No. 100
	20–25

	No. 200
	5–15

	Note:
Grading based upon AASHTO T11-82 and T27-82



Use if color of decomposed granite varies from the standard colors of gray or tan.
Replace item 1 in the list in the 1st paragraph of section 20-5.03D(2)(a) with:
1.	Uniform__________ color.
Use if grading of decomposed granite varies from the standard. Edit for grading requirements as required.
Replace the table in the 1st paragraph of section 20-5.03D(2)(a) with:
	Grading Requirements

	Sieve size
	Percent passing

	3/8 inch
	

	No. 4
	

	No. 8
	

	No. 16
	

	No. 30
	

	No. 50
	

	No. 100
	

	No. 200
	

	Note:
Grading based upon AASHTO T11-82 and T27-82



Use if materials vary from the standards listed in section 20-5.03A(2)
Add to section 20-5.03D(2)(a):
Use if soil sterilant and filter fabric are not required, Edit as appropriate.
Do not use the following materials:
1._______________
2._______________

Use if staple size varies from the standard. Delete if staples are not used.
Staples for filter fabric must comply with section 21-1.02R except that the staples must be a minimum of __-gauge, __-inch, U-shaped staples with a ___-inch crown.
Use if aggregate base is required.
Aggregate base must comply with the 3/4-inch maximum, aggregate grading under section 26-1.02B.
[bookmark: _Toc357761338][bookmark: _Toc358110326][bookmark: _Toc358790443][bookmark: _Toc358890368][bookmark: _Toc358890824][bookmark: _Toc359484710][bookmark: _Toc359485165][bookmark: _Toc359485793]20-5.03D(2)(b)  Solidifying Emulsion
Solidifying emulsion must be either a water-based polymer or nontoxic organic powdered binder specifically manufactured to harden decomposed granite. The solidifying emulsion must not alter the decomposed granite color.
Use if solidifying emulsion is not required.
Replace the paragraph in section 20-5.03D(2)(b) with:
Solidifying emulsion is not required.
[bookmark: _Toc342466484][bookmark: _Toc357761339][bookmark: _Toc358110327][bookmark: _Toc358790444][bookmark: _Toc358890369][bookmark: _Toc358890825][bookmark: _Toc359484711][bookmark: _Toc359485166][bookmark: _Toc359485794]20-5.03D(3)  Construction
[bookmark: _Toc342466485]Do not place decomposed granite during rainy conditions.
Mix solidifying emulsion thoroughly and uniformly throughout the decomposed granite and under the manufacturer's instructions. Mix the material in the field using portable mixing equipment, or delivered in mixer trucks from a local ready-mixed plant.
Place decomposed granite uniformly in layers no more than 1-1/2 inch thick. Compact each layer of decomposed granite to a relative compaction of not less than 90 percent. Begin compaction within 6 to 48 hours of placement.
If the material was mixed in the field, apply an application of solidifying emulsion after compaction as recommended by the manufacturer. Prevent runoff or overspray of solidifying emulsion onto adjacent paved or planting areas.
The finished decomposed granite surface must be smooth and uniform, compacted to a relative compaction of not less than 90 percent, maintaining original flow lines, slope gradients, and contours of the job site.
Use if a topcoat of solidifying emulsion is required. If 1 year is too long, delete "annually" in the first sentence and edit for days, e.g. "every 180 days," and delete "annual" in the second sentence, or replace "annually" in the first sentence with "not less than 60 days before Contract acceptance" and delete the second sentence.
Add after the 5th paragraph of section 20-5.03D(3):
After satisfactory completion of the decomposed granite work, apply a topcoat of solidifying emulsion annually to the surface per the manufacturer's instructions. Continue the annual application until the plant establishment period is completed or until Contract acceptance.
[bookmark: _Toc357761340][bookmark: _Toc358110328][bookmark: _Toc358790445][bookmark: _Toc358890370][bookmark: _Toc358890826][bookmark: _Toc359484712][bookmark: _Toc359485167][bookmark: _Toc359485795]20-5.03D(4)  Payment
[bookmark: _Toc342466486]Decomposed granite is measured parallel to the decomposed granite surface.
[bookmark: _Toc357761341][bookmark: _Toc358110329][bookmark: _Toc358790446][bookmark: _Toc358890371][bookmark: _Toc358890827][bookmark: _Toc359484713][bookmark: _Toc359485168][bookmark: _Toc359485796]20-5.03E  Wood Mulch
[bookmark: _Toc342466487][bookmark: _Toc357761342][bookmark: _Toc358110330][bookmark: _Toc358790447][bookmark: _Toc358890372][bookmark: _Toc358890828][bookmark: _Toc359484714][bookmark: _Toc359485169][bookmark: _Toc359485797]20-5.03E(1)  General
[bookmark: _Toc357761343][bookmark: _Toc358110331][bookmark: _Toc358790448][bookmark: _Toc358890373][bookmark: _Toc358890829][bookmark: _Toc359484715][bookmark: _Toc359485170][bookmark: _Toc359485798][bookmark: _Toc342466489]20-5.03E(1)(a)  Summary
Section 20-5.03E includes specifications for placing wood mulch.
[bookmark: _Toc357761344][bookmark: _Toc358110332][bookmark: _Toc358790449][bookmark: _Toc358890374][bookmark: _Toc358890830][bookmark: _Toc359484716][bookmark: _Toc359485171][bookmark: _Toc359485799]20-5.03E(1)(b)  Definitions
Not Used 
[bookmark: _Toc342466490][bookmark: _Toc357761345][bookmark: _Toc358110333][bookmark: _Toc358790450][bookmark: _Toc358890375][bookmark: _Toc358890831][bookmark: _Toc359484717][bookmark: _Toc359485172][bookmark: _Toc359485800]20-5.03E(1)(c)  Submittals
Submit a certificate of compliance for mulch.
Submit a 2 cu ft mulch sample with the mulch source listed on the bag and obtain approval before delivery of mulch to the job site.
[bookmark: _Toc342466491][bookmark: _Toc357761346][bookmark: _Toc358110334][bookmark: _Toc358790451][bookmark: _Toc358890376][bookmark: _Toc358890832][bookmark: _Toc359484718][bookmark: _Toc359485173][bookmark: _Toc359485801]20-5.03E(1)(d)  Quality Control and Assurance
Not Used
[bookmark: _Toc342466492][bookmark: _Toc357761347][bookmark: _Toc358110335][bookmark: _Toc358790452][bookmark: _Toc358890377][bookmark: _Toc358890833][bookmark: _Toc359484719][bookmark: _Toc359485174][bookmark: _Toc359485802]20-5.03E(2)  Materials
[bookmark: _Toc357761348][bookmark: _Toc358110336][bookmark: _Toc358790453][bookmark: _Toc358890378][bookmark: _Toc358890834][bookmark: _Toc359484720][bookmark: _Toc359485175][bookmark: _Toc359485803]20-5.03E(2)(a)  General
Mulch must not contain more than 0.1 percent of deleterious materials such as rocks, glass, plastics, metals, clods, weeds, weed seeds, coarse objects, sticks larger than the specified particle size, salts, paint, petroleum products, pesticides or other chemical residues harmful to plant or animal life.
Do not use filter fabric.
[bookmark: _Toc357761349][bookmark: _Toc358110337][bookmark: _Toc358790454][bookmark: _Toc358890379][bookmark: _Toc358890835][bookmark: _Toc359484721][bookmark: _Toc359485176][bookmark: _Toc359485804]20-5.03E(2)(b)  Tree Bark Mulch
Tree bark mulch must be derived from cedar, Douglas fir, or redwood species.
Tree bark mulch must be ground so that at least 95 percent of the material by volume is less than 2 inches and no more than 30 percent by volume is less than 1 inch.
[bookmark: _Toc357761350][bookmark: _Toc358110338][bookmark: _Toc358790455][bookmark: _Toc358890380][bookmark: _Toc358890836][bookmark: _Toc359484722][bookmark: _Toc359485177][bookmark: _Toc359485805]20-5.03E(2)(c)  Wood Chip Mulch
Wood chip mulch must:
1.	Be derived from clean wood
2.	Not contain leaves or small twigs
3.	Contain at least 95 percent wood chips by volume with average thickness of 1/16 to 3/8 inch in any direction and 1/2 to 3 inches in length

[bookmark: _Toc357761351][bookmark: _Toc358110339][bookmark: _Toc358790456][bookmark: _Toc358890381][bookmark: _Toc358890837][bookmark: _Toc359484723][bookmark: _Toc359485178][bookmark: _Toc359485806]20-5.03E(2)(d)  Shredded Bark Mulch
Shredded bark mulch must:
1.	Be derived from trees
2.	Be a blend of loose, long, thin wood, or bark pieces
3.	Contain at least 95 percent wood strands by volume with average thickness of 1/8 to 1-1/2 inches in any direction and 2 to 8 inches in length

[bookmark: _Toc357761352][bookmark: _Toc358110340][bookmark: _Toc358790457][bookmark: _Toc358890382][bookmark: _Toc358890838][bookmark: _Toc359484724][bookmark: _Toc359485179][bookmark: _Toc359485807]20-5.03E(2)(e)  Tree Trimming Mulch
Tree trimming mulch must:
1.	Be derived from chipped trees and may contain leaves and small twigs.
2.	Contain at least 95 percent material by volume less than 3 inches and no more than 30 percent by volume less than 1 inch

[bookmark: _Toc357761353][bookmark: _Toc358110341][bookmark: _Toc358790458][bookmark: _Toc358890383][bookmark: _Toc358890839][bookmark: _Toc359484725][bookmark: _Toc359485180][bookmark: _Toc359485808]20-5.03E(2)(f)–20-5.03E(2)(j)  Reserved
[bookmark: _Toc342466493][bookmark: _Toc357761354][bookmark: _Toc358110342][bookmark: _Toc358790459][bookmark: _Toc358890384][bookmark: _Toc358890840][bookmark: _Toc359484726][bookmark: _Toc359485181][bookmark: _Toc359485809]20-5.03E(3)  Construction
Spread mulch placed in areas outside of plant basins to a uniform thickness as shown.
Mulch must be placed at the rate described and placed in the plant basins or spread in areas as shown after the plants have been planted. Mulch placed in plant basins must not come in contact with the plant crown and stem.
Spread mulch from the outside edge of the proposed plant basin or plant without basin to the adjacent edges of shoulders, paving, retaining walls, dikes, edging, curbs, sidewalks, walls, fences, and existing plantings. If the proposed plant or plant without basin is 12 feet or more from the adjacent edges of shoulders, paving, retaining walls, dikes, edging, curbs, sidewalks, walls, fences, and existing plantings, spread the mulch 6 feet beyond the outside edge of the proposed plant basin or plant without basin.
Do not place mulch within 4 feet of:
1.	Flow line of earthen drainage ditches
2.	Edge of paved ditches
3.	Drainage flow lines 

[bookmark: _Toc342466494][bookmark: _Toc357761355][bookmark: _Toc358110343][bookmark: _Toc358790460][bookmark: _Toc358890385][bookmark: _Toc358890841][bookmark: _Toc359484727][bookmark: _Toc359485182][bookmark: _Toc359485810]20-5.03E(4)  Payment
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