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Appendix B

Appendix B Erosion and Sedimentation Control Specification
SECTION 02371 – EROSION AND SEDIMENTATION CONTROL

PART 1 - GENERAL

1.01
SUMMARY


A.
Work consists of controlling and reducing soil erosion and sedimentation, reducing negative impacts on water and air quality by applying measures such as silt fencing, silt basin, straw wattles, silt sacks, hydroseeding, mulching, planting, vegetated swales, turf reinforcement mats, vegetated roofs, stabilized site construction access points, porous pavement, permeable pavers, D-rain underground plastic tanks and dust palliative.  The contractor shall furnish, construct and install the measures and items shown on the plans.

1.02
RELATED SECTIONS


A.
Sprinkler Irrigation System.


B.
Site Clearing and Grubbing


C.
Earthwork


D.
Asphalt Concrete Pavement


E.
Portland Cement Concrete pavement

1.03
SUBMITTALS


A.
Material List:  Within 30 days after the award of contract and prior to mobilizing and site clearing, the contractor shall Submit 5 copies of complete list of materials, equipment  and sources proposed to use to implementing erosion and sedimentation.

B. Descriptive Data:  Upon the State’s approval of the list of materials, send five copies of complete description, information, and performance data covering materials and equipment which are specified, but for which catalog plate numbers, brand names, or specific models have not been used.

C. Submittal of catalog data and descriptive bulletins will not be required for materials and equipment which are furnished as specified and which are completely identified in the Material List, unless otherwise noted.

D. Submit five copies of pump performance curves.

E. Do not install any of the materials concerned until written approval has been obtained from State.  When requested by State, provide necessary information to determine compliance of equipment and materials with contract requirements.

1.05
EXISTING FACILITIES


A.
Disturbance to existing utilities and structures shall be kept to an absolute minimum and where such disruptions are necessary, the Contractor shall provide temporary service, if required.  Prior to interruption of services, arrange with the State Construction Supervisor a mutually agreeable time for such interruptions.


B.
Traffic shall be maintained and proper barricades and warning devices provided at all times.


C.
Damage to any existing service, street, fence, building or other structure due to work of this project shall be the responsibility of the Contractor and facilities shall be repaired or replaced by the Contractor at his own expense and to satisfaction of the State.


D.
Information on drawings relative to existing conditions is as accurate as available data permits.  Contractor shall be responsible to verify location existing underground facilities before trenching operations.

1.06
CODES

A. 
The Work shall conform to California Code of Regulations (CCR), Title 24, Building Standards (CCR Title 24), Title 8, Chapter 4, and Division of Industrial Safety (DIS).

1.04
SCHEDULING OF WORK


A.
Coordinate and schedule work with the Building Manager so that final inspection of planting coincides with final inspection of total project.  Planting operations may begin only after irrigation systems are approved.

1.05
PLANT ESTABLISHMENT PERIOD


A.
Period is 60-calendar days starting on day water is first applied after all planting is complete.  State will notify in writing the date to begin establishment period.


B.
Establishment work includes all watering, weeding, cultivation necessary for healthy growing condition and any additional work to keep areas neat, mowed, edged, attractive and free of erosion damage.


C.
Establishment period will be extended at the Contractor's expense for failing to perform specified work.  Failure to perform on any day or days will result in that day or days not being credited as part of establishment period.


D.
All planting must be maintained until final acceptance of total project is in writing.

1.06
INSPECTIONS


A.
Written notice requesting inspection must be made ten working days in advance of target date.  Remove all refuse and debris from premises prior to inspec​tion.  No inspection will be held unless area is in clean and orderly condition.


B.
The following inspections must be scheduled:



1.
Containerized plants, after delivery to the site.  Identification shall be made by State Construction Supervisor or designated Landscape Architect.



2.
After completion of the 60-calendar day maintenance period and correction of all deficiencies.  If total project is accepted, Contractor will be relieved of maintenance.  


C.
In addition to the above inspections, give advanced notice to the State when the following operations are to be schedule so that designated Landscape Architect and/or State Construction Supervisor may be present to approve existing conditions, successive stages of work completed, equipment and operating procedures.



1.
Tree planting holes and planting procedure. 



2.
Preparation of seed-bed and turf hydro seeding. 


D.
All deficiencies noted at inspections must be corrected, before the next scheduled inspection.  Failure to make corrections will result in extension of maintenance period at Contractor's expense.

1.07
SOIL LABORATORY ANALYSIS


A.
State Construction Supervisor will procure a minimum of (2) two random soil samples.  Shall submit and pay for analysis of samples.


B.
Have agricultural analysis performed by certified soil laboratory.  Submit one copy of analysis and list recommended amendments for soil samples.

C. Upon receipt of required existing soils analysis report, revisions to quantity and type of amendments will be issued if a change to soil amendments is required.

PART 2 - MATERIALS

2.01 TOPSOIL


A.
Topsoil shall be obtained from sources within the project or shall consist of imported topsoil obtained from sources outside or a combination of both sources.

B.
Topsoil obtained from sources within the right of way shall be excavated to the lines and depths as directed by State. All lumps or clods shall be broken up before the topsoil is spread. 


C.
Imported topsoil shall consist of material obtained from sources outside the limits of the project in conformance with the provisions in Section 6-2, "Local Materials." of Caltrans Standard Specifications. Unless designated in the special provisions, the Contractor shall make the arrangements for obtaining imported topsoil and the Contractor shall pay all costs involved.


D.
Imported topsoil shall consist of fertile, friable soil of loamy character, and shall contain an amount of organic matter normal to the region. It shall be obtained from well-drained arable land and shall be reasonably free from subsoil, refuse, roots, heavy or stiff clay, stones larger than 25 mm {one inch} in size, coarse sand, noxious seeds, sticks, brush, litter and other deleterious substances. Imported topsoil shall be capable of sustaining healthy plant life.

2.02 COMMERCIAL FERTILIZER


A.
Commercial fertilizer shall conform to the requirements of the California Food and Agricultural Code.


B.
Contractor shall confirm with Building Manager if commercial fertilizers can be used on this site or contractor is to follow site’s sustainable procedures using organic fertilizers. Commercial fertilizer for erosion control work shall be in pellet or granular form and shall have a guaranteed chemical analysis of 16 percent nitrogen, 20 percent phosphoric acid and 0 percent water soluble potash, and shall contain a minimum of 12 percent sulfur.


C.
Commercial fertilizer for highway planting work shall be in pelleted, granular or tablet form and shall have the chemical analysis specified in the special provisions.  

2.03 SOIL AMENDMENT


A.
Soil amendment shall be a wood or bark product, treated to absorb water quickly, or a relatively dry organic compost derived from sewage sludge, plant material or rice hulls; shall be friable and pass a 25-mm {one inch} sieve and shall comply with the requirements in the California Food and Agricultural Code.


B.
Rice hull compost and plant material compost shall not contain living vegetation, dirt or other objectionable material, pathogenic viruses, fly larvae, insecticides, herbicides, fungicides nor poisonous chemicals that would inhibit plant growth.


C.
Soil amendment shall be packaged so that compliance can be readily determined, or shall be accompanied by a Certificate of Compliance in conformance with the provisions in Section 6-1.07, "Certificates of Compliance." of Caltrans Standard Specifications.

2.04
IRON SULFATE


A.
Iron sulfate shall be ferrous sulfate in pelleted or granular form containing not less than 18.5 percent iron expressed as metallic iron. Iron sulfate shall conform to the requirements of the California Food and Agricultural Code.

2.04 STRAW


A.
Straw shall be derived from wheat, rice, or barley. The Contractor shall furnish evidence that clearance has been obtained from the County Agricultural Commissioner, as required by law, before straw obtained from outside the county in which it is to be used is delivered to the site of the work. Straw that has been used for stable bedding shall not be used.

2.05
FIBER


A. 
Fiber shall be produced from natural or recycled (pulp) fiber, such as wood chips or similar wood materials or from newsprint, chipboard, corrugated cardboard or a combination of these processed materials, and shall be free of synthetic or plastic materials. Fiber shall not contain more than 7 percent ash as determined by the Technical Association of the Pulp and Paper Industry (TAPPI) Standard T 413, shall contain less than 250 parts per million boron and shall be otherwise nontoxic to plant or animal life.


B.
Fiber shall have a water-holding capacity by mass of not less than 1200 percent as determined by the procedure designated in the Department's Final Report, CA-DOT-TL-2176-1-76-36, "Water-Holding Capacity for Hydromulch," available at the Transportation Laboratory.


C.
Fiber shall be of such character that the fiber will disperse into a uniform slurry when mixed with water. Water content of the fiber before mixing into slurry shall not exceed 15 percent of the dry mass of the fiber. The percentage of water in the fiber shall be determined by California Test 226. Fiber shall have the moisture content of the fiber marked on the package. Fiber shall be colored to contrast with the area on which the fiber is to be applied, and shall not stain concrete or painted surfaces.

D.
A Certificate of Compliance for fiber shall be furnished to the Engineer in conformance with the provisions in Section 6-1.07, "Certificates of Compliance." of Caltrans Standard Specifications.

2.06 
MULCH


A.
Unless otherwise specified on the plans, mulch shall consist of wood chips, tree bark, or shredded bark, or any combination thereof.  


B.
Mulch materials produced from pine trees grown in Alameda, Monterey, Santa Clara, Santa Cruz, San Luis Obispo or San Mateo Counties shall not be used.


C.
Wood chips shall be manufactured from clean wood. The particle size of the chips shall be between 1/2 inch and 3 inches in length, and not less than 3/8 inch in width and 1/16 inch in thickness.


D.
 At least 85 percent, by volume, of wood chips shall conform to the sizes specified.


E.
Wood chips produced from tree trimmings which contain leaves or small twigs will not be accepted.


F.
Tree bark shall have a particle size between 1/2 inch and 1 1/2 inches and shall be free of salt and foreign materials such as clods, coarse objects, sticks, rocks, weeds or weed seeds.


G.
Shredded bark shall be a mixture of shredded bark and wood; shall have a particle size between 1/8 inch and 1 1/2 inches in thickness and one inch to 8 inches in length; and shall be free of salt anddeleterious materials such as clods, coarse objects and rocks. At least 75 percent, by volume, of shredded bark shall conform to the sizes specified.


H.
A Certificate of Compliance for mulch shall be furnished to the Engineer in conformance with the provisions in Section 6-1.07, "Certificates of Compliance."

2.07 SEED

A.
Seed required to be labeled under the California Food and Agricultural Code, shall be labeled by the vendors supplying the seed. Seed shall have been tested for purity and germination not more than 12 months prior to the application of the seed. The test results from seed testing shall be delivered to the Engineer prior to applying the seed. Seed labels furnished by the seed vendors supplying the seed shall indicate the purity, germination and pure live seed as determined by testing.


B.
Seed with a germination rate lower than the minimum rate specified may be used when approved by the Engineer in writing.


C.
Before seeding, the Contractor shall furnish written evidence (seed label or letter) to the Engineer that seed, not required to be labeled under the California Food and Agricultural Code, has been tested for purity and germination by a seed laboratory certified by the Association of Official Seed Analysts, or a seed technologist certified by the Society of Commercial Seed Technologists.


D.
The percentage of seed germination shall include the germination percentage of any hard and dormant seed.


F.
Seed specified without a germination requirement, at the time of sowing, shall be from the previous or current year's harvest, and shall be labeled to include the name, date (month and year) collected and the name and address of the seed supplier.


G.
All shipments of seed not accompanied by a valid California Nursery Stock Certificate shall be reported to the County Agricultural Commissioner at the point of destination for inspection and shall be held until released by the Commissioner.


H.
Seed treated with mercury compounds shall not be used.


I.
Legume seed shall be pellet-inoculated with viable bacteria compatible for use with that species of seed. All inoculated seed shall be labeled to show the mass of seed, the date of inoculation and the mass and source of inoculant materials.

J.
Legume seed shall be pellet-inoculated in conformance with the requirements in Bulletin 1842, "Range-Legume Inoculation and Nitrogen Fixation by Root-Nodule Bacteria," of the University of California, Division of Agriculture and Natural Resources. Inoculant shall be added at the rate of 2 kg {2 pounds} of inoculant per 100 kg {100 pounds} of legume seed.


K.
Inoculated seed shall be sown within 90 days of inoculation.

2.08
STABILIZING EMULSION


A.
Stabilizing emulsion shall be a concentrated liquid chemical that forms a plastic film upon drying and allows water and air to penetrate.


B.
Stabilizing emulsion shall be nontoxic to plant or animal life and non-staining to concrete or painted surfaces. In the cured state, the stabilizing emulsion shall not be re-emulsifiable. The material shall be registered with and licensed by the State of California, Department of Food and Agriculture, as an "auxiliary soil chemical."


C.
 Stabilizing emulsion shall be miscible with water at the time of mixing and application.


D.
A Certificate of Compliance for stabilizing emulsion shall be furnished to the Engineer in conformance with the provisions in Section 6-1.07, "Certificates of Compliance." of Caltrans Standard Specifications.

2.08 PLANTS


A.
Plants shall be the variety and size shown on the plans or in the special provisions and shall conform to the provisions of these specifications.


B.
No plant shall be transported to the planting area that is not thoroughly wet throughout the ball of earth surrounding the roots. Any plant that, in the opinion of the Engineer, has a damaged root ball or is dry or in a wilted condition when delivered to the planting area will not be accepted, and shall be replaced by the Contractor at the Contractor's expense.


C.
Each plant shall be handled and packed in the approved manner for that species or variety, and all necessary precautions shall be taken to ensure that the plants will arrive at the site of the work in proper condition for successful growth. Trucks used for transporting plants shall be equipped with covers to protect plants from windburn.


D.
All plants furnished by the Contractor shall be true to type or name as shown on the plans and shall be tagged identifying the plants by species or variety; however, determination of plant species or variety will be made by the Engineer and the Engineer's decision shall be final. Plants shall be individually tagged or tagged in groups by species or variety. Carpobrotus cuttings need not be tagged.


E.
All plants shall comply with Federal and State laws requiring inspection for plant diseases and infestations. Inspection certificates required by law shall accompany each shipment of plants, and certificates shall be delivered to the Engineer.


F.
The Contractor shall obtain clearance from the County Agricultural Commissioner, as required by law, before planting plants delivered from a source outside the County in which the plants are to be planted. Evidence that clearance has been obtained shall be filed with the Engineer.


G.
Plants furnished by the Contractor shall be healthy, shapely and well-rooted, and roots shall show no evidence of having been restricted or deformed at any time. Plants shall be well-grown, free from insect pests and disease, and shall be grown in nurseries which have been inspected by the State Department of Food and Agriculture and have complied with the regulations thereof.


H.
Root condition of plants furnished by the Contractor in containers will be determined by removal of earth from the roots of not less than 2 plants nor more than 2 percent of the total number of plants of each species or variety, except when container-grown plants are from several sources, the roots of not less than (2) two plants of each species or variety from each source will be inspected by the Engineer. In case the sample plants inspected are found to be defective, including but not limited to, root bound or underdeveloped root ball, the State reserves the right to reject the entire lot or lots of plants represented by the defective samples. Plants rendered unsuitable for planting because of this inspection will be considered as samples and will not be paid for.


I.
The Contractor shall notify the Engineer when plants are to be shipped to the project site. The notification shall be given not less than 10 days prior to the actual shipment date.

J.
Carpobrotus cuttings shall be 250 mm {10 inches} or more in length and shall not be rooted. Delosperma cuttings shall be 150 mm {6 inches} or more in length and shall not be rooted. Cuttings shall be tip cuttings from healthy, vigorous and strong-growing plants, and shall be insect and disease free. Mature or brown-colored stem growths or cuttings which have been trimmed will not be accepted. Cuttings shall be planted not more than 2 days after cutting and shall not be allowed to dry or wither.


K.
Carpobrotus cuttings shall not be taken from any plants that indicate the presence of ice plant scale (Pulvinaria species).


L.
The Contractor shall notify the Engineer of the location where cuttings are to be taken at least 10 days prior to taking the cuttings and shall be responsible for all permit and inspection fees involved in obtaining cuttings.


M.
Carpobrotus and Delosperma cuttings, to the extent available, may be taken from existing plantings within the State highway right of way under permit if the Contractor elects. The State makes no guarantee that there will be sufficient cuttings available from existing plantings on State highway right of way to complete the work. Information concerning areas from which the Contractor will be permitted to remove cuttings may be obtained at the office of the Permit Engineer of the district in which the work is situated.
2.09 Straw Wattles


A.
Straw Wattles shall be manufactured from rice straw and be wrapped in  tubular plastic netting. The netting shall have a strand thickness of 0.03 inch, and a knot thickness of 0.055 and a weight of 0.35 ounce per foot (each +/- 10%) and shall be made from 85% high density polyethylene, 14% ethyl vinyl acetate and 1% color for UV inhibition. Straw Wattles shall be nine inches in diameter (+/- one inch), twenty-five feet long (+/- 0.5 feet) and weigh approximately 35 pounds (+/- 10%). Straw Wattles shall be installed as shown on the plans. They shall be placed on contour and staked with 18 or 24 inch wood stakes at four foot on center. The ends of adjacent Straw Wattles shall be abutted to each other snugly.

2.11
PLANTING SOIL


A.
Use approved imported topsoil, cleared, finish graded cultivated and amended for planting.  Remove rocks, concrete or other foreign matter that would interfere with planting or maintenance operations.

2.12
TURF PROTECTION


A.
Place 4 foot lath spaced 10 feet apart around all seeded areas with twine nursery jute 4 ply 240 pound test, securely looped around each stake and running continuously stake to stake.

2.13
TREE STAKES


A.
Copper napthenate impregnated, lodgepole pine.  

2.14
TREE TIES 


A.
No. 11 galvanized wire with 2-ply reinforced rubber or plastic hose.  

2.15
SOIL CONDITIONER

A. Finely ground wood and bark, wood shavings, or composted rice hulls, 1 percent nitrogen stabilized by weight.

PART 3 – EXECUTION

3.01 PREPARATION


A.
Preparation shall include all the work required to make ready the areas for application of topsoil and erosion control materials. Loose rocks larger than 21/2 inches in maximum dimension and debris shall be removed and disposed of outside the property.


B.
Topsoil shall be spread uniformly at the rate specified in the special provisions or shown on the plans. The finished surface after spreading topsoil shall be approximately one inch below the top of adjacent curbs or pavement.


C.
Topsoil shall not be placed until all equipment, except equipment required for spreading topsoil, is through working in an area.

3.02 APPLYING AND INCORPORATING STRAW


A.
Straw shall be uniformly spread at the rate specified in the special provisions.


B.
When weather conditions are suitable, straw may be pneumatically applied by means of equipment which will not render the straw unsuitable for incorporation into the soil.


C.
Straw shall be incorporated into the soil with a roller equipped with straight studs, made of approximately 7/8 inch steel plate, placed approximately 8 inches apart and staggered. The studs shall not be less than 6 inches long nor more than 6 inches wide and shall be rounded to prevent withdrawing the straw from the soil. The roller shall be of such mass as to incorporate the straw sufficiently into the soil so that the straw will not support combustion, and will leave a uniform surface. 
3.03
SEEDING AND FERTILIZING


A.
General



1.
Seed and commercial fertilizer shall be uniformly spread over the area at the rates specified in the plans.



2.
Unless otherwise specified in the special provisions, seed shall be either applied mechanically in a dry condition or with hydro-seeding equipment, at the Contractor's option. If the Contractor elects to hydro-seed, a minimum of 525 pounds of fiber per acre shall be mixed and applied with the seed, and fertilizer (if required) may be mixed with the seed and fiber and applied in the hydro-seeding operation. The fiber shall be furnished and applied at the Contractor's expense and shall be in addition to incorporating straw when an application or applications of straw are specified.



3.
The application rate for pellet-inoculated seed shall be determined using the seed mass exclusive of inoculant’s materials.


B.
Hydro-Seeding



1.
Hydro-seeding shall consist of mixing and applying seed, commercial fertilizer, stabilizing emulsion and other materials, or any combination thereof, with fiber and water.



2.
The materials and the quantities thereof to be mixed with water will be specified in the special provisions. The quantity of water shall be as needed for application, except that when stabilizing emulsion is specified, the ratio of total water to total stabilizing emulsion in the mixture shall be as recommended by the manufacturer of the emulsion.



3.
Mixing of materials for application with hydro-seeding equipment shall be performed in a tank with a built-in continuous agitation system of sufficient operating capacity to produce a homogeneous mixture and a discharge system which will apply the mixture at a continuous and uniform rate. The tank shall have a minimum capacity of 3700 L {1,000 gallons}. The Engineer may authorize use of equipment of smaller capacity if it is demonstrated that the equipment is capable of performing all operations satisfactorily.



4.
A dispersing agent may be added to the mixture provided the Contractor furnishes evidence that the additive is not harmful. Any material considered harmful, as determined by the Engineer, shall not be used.



5.
Any mixture containing stabilizing emulsion shall not be applied during rainy weather or when soil temperatures are below 5°C. Pedestrians or equipment shall not be permitted to enter areas where mixtures containing stabilizing emulsion have been applied.

3.04
PESTICIDES

A. Contactor is to follow site IPM practices regarding use and application of pesticides.

B. Attention is directed to Section 7-1.01H, "Use of Pesticides."

C. The Contractor shall obtain recommendations for the use of all pesticides from a licensed Pest Control Adviser in conformance with the requirements of the California Food and Agricultural Code. At least 15 days prior to using any pesticides, a copy of the recommendations shall be submitted to the Engineer for approval. The recommendations shall include, but not be limited to, the pesticides to be used, rates of application, methods of application and areas to which pesticides are to be applied.

D. Before using any pesticides, the Contractor shall obtain the Engineer's and Building Manager’s written approval of the Pest Control Adviser's recommendations.

E. When used, pesticides shall be used in conformance with the approved Pest Control Adviser's recommendations.

F. The Contractor shall notify the Engineer and Building Manager at least 24 hours prior to each application of pesticide and shall indicate the hours of application. Pesticide application shall be made on Saturdays, Sundays or legal holidays, unless otherwise approved by the State in writing.

G. Pesticides shall be mixed in conformance with the instructions provided on the applicable registered label. Prior to mixing any pesticide, a copy of the registered label for the pesticide to be mixed shall be given to the State or, when the copy is unavailable, the Engineer shall be permitted to read the label on the container.

H. Pesticides for weed control shall be applied with a photosensitive dye which will produce a contrasting color when sprayed upon the ground. The color shall disappear between two and three days after being applied. The dye shall not stain any surfaces nor injure plant or animal life, when applied at the manufacturer's recommended application rate.

I. Pesticides shall not be applied when weather conditions, including wind conditions, are unsuitable for application work.

J. Any new or existing plants and soil which, in the opinion of the Engineer, have been damaged by the application of pesticides shall be replaced by the Contractor at the Contractor's expense.

K. At the end of each work week, a written report of that week's applications of all pesticides shall be submitted to the State on forms furnished by the Department.

3.05
PREPARING PLANTING AREAS


A.
Preparing planting areas shall consist of preparing holes, preparing trenches, cultivating, germinating weeds, constructing basins and doing any other work necessary to prepare areas for planting, except roadside clearing work, as specified in these specifications and the special provisions and as shown on the plans. Constructing basins shall be considered as part of the work involved in preparing holes and trenches.


B.
Unless otherwise specified, a planting or planted area shall be any area in which the Contractor is required to do planting work.


C.
The Engineer will designate the ground location of all plants by directing the placing of the plants or by directing the placing of stakes or other suitable markers. The Contractor shall furnish all labor, materials and transportation required to adequately indicate the various plant locations.


D.
The work involved in preparing planting areas shall be so conducted that the existing flow line in drainage ditches will be maintained. Material displaced by the Contractor's operations which interferes with drainage shall be removed and disposed of as directed by the Engineer.


E.
Unless larger planting holes are specified in the special provisions or shown on the plans, plants shall be planted in holes large enough to receive the root ball, backfill, amendments and fertilizer. Where rock or other hard material prohibits holes from being excavated to the depth specified, new holes shall be excavated and the abandoned holes shall be filled with the excavated material.


F.
Planting holes may be excavated by hand digging or by drilling. Water shall not be used for the excavation of planting holes.


G.
At the locations shown on the plans, longitudinal basins shall be formed by constructing a continuous dike on each side of the planting line. Cross checks shall be formed to pond irrigation water around each plant.


H.
The planting areas to be cultivated will be designated in the special provisions or shown on the plans. The outer limits of the areas to be cultivated shall extend 12 inches beyond the outer rows of plants requiring cultivation, unless otherwise specified or shown on the plans.


I.
Cultivation shall be performed until the soil is in a loose condition to a minimum depth of 6 inches. Soil clods shall not be larger than 2 inches in any dimension after cultivation.


J.
The use of rubber-tired equipment will be permitted for cultivating operations, provided the equipment used completely eradicates any compaction caused by the tires. Rubber-tired equipment of any kind will not be allowed on cultivated areas after cultivation.


K.
Planting areas that have been cultivated and become compacted for any reason shall be re-cultivated by the Contractor at the Contractor's expense.


L.
Rocks and other debris encountered during soil preparation in planting areas shall be brought to the surface of the ground at the Contractor's expense. Removing and disposing of the rocks and debris will be paid for as extra work. The size of rocks and the quantity of rocks and debris to be disposed of will be determined by the Engineer.


M.
Pavement, sidewalk and similar paved areas encountered on or beneath the surface of the ground and not shown on the plans in areas to be prepared for planting, and if ordered by the Engineer, shall be removed and disposed of as directed by the Engineer. Excavating through these paved areas, furnishing and placing topsoil to fill these holes, and removing and disposing of all this pavement will be paid for as extra work.


N.
Existing pavement shown on the plans where planting holes or trenches are to be excavated, or where cultivation is to be done, shall be removed and, unless otherwise permitted by State, disposed of outside the property.

3.06
HEADER BOARDS


A.
Header boards shall conform to the provisions in Section 20-2.12, "Lumber," of Caltrans Standard Specifications and be constructed as shown on the plans.


B.
Header board stakes shall be of the size and shape shown on the plans. Each stake shall be driven flush with the top edge of the header board and the stake top shall be beveled away from the header board on a 45-degree angle. Stakes shall be attached to header boards with a minimum of two 12-penny hot-dip galvanized common nails per stake.


C.
Where asphalt concrete or portland cement concrete surfacing must be removed to permit the installation of header boards, and no joint exists between the surfacing to be removed and surfacing to remain in place, the surfacing shall be cut in a neat line to a minimum depth of 2 inches with a power driven saw before the surfacing is removed, must address dust caused by concrete sawing. 
3.07
PLANTING


A.
Planting work shall consist of planting plants, applying fertilizer, iron sulfate and mulch and staking plants.


B.
No planting shall be done in any area until the area concerned has been prepared in conformance with these specifications and the special provisions and presents a neat and uniform appearance satisfactory to the Engineer. When an irrigation system is required, the irrigation system shall be installed and checked for coverage to the satisfaction of the Engineer prior to planting plants.


C.
Nursery stakes in plant containers stored at the project site shall be removed before transporting the plants to the planting areas, unless otherwise directed by the Engineer.


D.
Plant locations for trees and shrubs shall be adjusted so that no plant is closer than 8 feet to an impact, rotary, gear driven or pop-up type sprinkler.


E.
Where shrubs are shown on the plans to be planted in groups, the outer rows shall be parallel to the nearest roadway or right of way fence. Shrubs in adjacent rows shall be staggered. Adjustment in the number or alignment of plants shall be made between the outer rows.


F.
Where vines are to be planted against walls or fences, the vines shall be planted as close as possible to the wall or fence as shown on the plans.


G.
No more plants shall be distributed along the roadside on any day than can be planted and watered on that day.


H.
Plants shall be removed from their containers in such a manner that the ball of earth surrounding the roots is not broken. Plants shall be planted and watered as hereinafter specified immediately after removal from their containers. Plant containers shall not be cut prior to delivery of the plants to the planting area.


I.
Roots of plants not in containers shall be kept moist and covered until the plants are planted.


J.
Root protectors shall be installed at the time the plant holes are prepared in conformance with the details shown on the plans and these specifications. Root protectors shall be placed in the plant holes with approximately 3 inches of the wire cylinder extending above finished grade.


K.
Before planting in holes or trenches, water shall be applied to the backfill with a pipe or tube inserted to the bottom of the hole or trench until the backfill material is saturated for the full depth.


L.
Plants shall be set in the backfill material in flat bottomed holes, to such a depth that, after the backfill has settled, the soil shall be even with the top of the root ball as shown on the plans. If the backfill material settles below the top of the root ball after planting and watering, additional soil shall be added to bring the backfill even with the top of the root ball as shown on the plans.


M.
Plants shall be planted in such a manner that the roots are not restricted or distorted. Encircling roots shall be removed.


N.
Any plants which have settled deeper than as shown on the plans shall be raised back to the required level, or replaced, at the option of the Contractor.


O.
Planting done in soil that is too wet or too dry or not properly conditioned, as provided in these specifications, or in a condition not generally accepted as satisfactory for planting from an agricultural standpoint will not be accepted. No payment will be made for this planting and any further planting work will be suspended until the Contractor has complied in every way with the specifications.


P.
Ground cover plants in areas with an irrigation system shall be planted in blocks which conform to the design of the irrigation system. Each ground cover planting area covered by one control valve shall be completely planted and watered before planting other ground cover planting areas with ground cover plants.


Q.
Ground cover plants shall be planted in moist soil and in neat, straight rows parallel to the nearest roadway. Plants in adjacent rows shall be staggered. Ground cover plants shall not be planted closer than 5 feet to trees or shrubs, nor closer than 61/2 feet to curbs, paved areas, walls and fences, unless otherwise shown on the plans or specified in the special provisions.


R.
Carpobrotus cuttings shall be planted to such depth that not less than 2 nodes are covered with soil. The basal end of Delosperma cuttings shall be not less than 2 inches below the surface of the soil and the basal end of Carpobrotus cuttings shall be not less than 4 inches below the surface of the soil.


S.
A root stimulant solution shall be applied to Delosperma cuttings prior to planting. The solution shall be applied by spraying or dipping the ends to be rooted in conformance with the printed instructions of the root stimulant manufacturer. A copy of the instructions shall be furnished to the Engineer prior to applying the stimulant.


T.
No Carpobrotus or Delosperma cuttings shall be planted in soil that does not contain sufficient moisture at an average depth of 2 inches below the surface.


U.
Trees, shrubs and vines, to be planted in ground cover areas, shall be planted before ground cover plants or cuttings are planted.


V.
Fertilizer and iron sulfate shall be applied or placed at the time of planting and at the rates and amounts shown on the plans.


W.
When iron sulfate is required by the special provisions or plans, the iron sulfate shall be evenly distributed within the plant basin and mixed into the plant soil a minimum depth of 2 inches.


X.
Fertilizer (pellet and granular) required during planting by the special provisions or plans, shall be mixed into the plant hole soil a minimum depth of 2 inches near the root ball.

Y.
Commercial fertilizer (tablet) required by the special provisions or plans, shall be placed approximately half the depth of the root ball.


Z.
Commercial fertilizer required during planting by the special provisions or plans, shall be applied to ground cover plants planted from cuttings or flats immediately after planting, and watered into the soil.


AA.
Vines planted next to fences shall be tied to the fences with tree tie material at the time of planting. Vines planted next to walls shall be staked and tied thereto as shown on the plans, at the time of planting.


BB.
Foliage protectors shall be installed over the plants within 2 days after the plants have been planted in conformance with the details shown on the plans and these specifications.


CC. Support stakes for foliage protectors shall be installed vertically a minimum of 12 inches deep on opposite sides of the plant in a direction transverse to the prevailing winds. Support stakes shall be either woven through the wire cylinder mesh or fastened to the wire cylinder at 6 inches maximum centers. If the support stakes are woven through the wire cylinder mesh, the support stakes shall be woven in such a manner that holds the wire cylinder against the support stakes at 6-inch maximum centers. The cylinder shall be snug on the support stakes, yet loose enough to be raised for application of pesticides or to perform weeding within the plant basin.


DD. Foliage protectors shall be installed vertically and centered over the plant. When foliage protectors are not installed in plant basins, the bottom of the cylinder shall be cut to match the slope of the ground. Cuts shall be free from sharp points. Sharp points of wire shall be bent-over or blunted.


EE.
Plants to be staked shall be staked at the time of planting as shown on the plans or specified in the special provisions. Two plant stakes shall be installed on opposite sides of the plant in a transverse direction to the prevailing wind against but not through the root ball of the plant to a minimum depth of 18 inches below finished grade, unless otherwise directed by the Engineer.


FF.
Plant stakes installed at trees and shrubs shall be of sufficient lengths to support each plant in an upright position. Plant stakes shall be either 2-inch nominal diameter round stakes or  2-inch x 2-inch nominal size} square stakes, at the Contractor's option. The cross-sectional dimensions of the plant stakes may be reduced if the strength and durability of the smaller dimensioned stake is not less than a corresponding 2-inch redwood stake as determined by the Engineer. In no case shall stakes have a cross-section dimension of less than 11/4 inches, unless otherwise shown on the plans.


GG. After installation of plant stakes, the height of each stake shall be a maximum of 2 inches above the tree tie.


HH. Each plant requiring stakes shall be tied with one tie to each stake. The ties shall be installed at the lowest position which will support the plant in an upright position. Ties should provide trunk flexibility but not allow the trunk to rub against the stakes. Ties shall be extruded vinyl-base tape, one inch wide and a minimum of 10 mils thick. Each tie shall form a figure eight by crossing the tie between the plant and stake, and the figure eight shall be formed twice. Each end of the tie then shall be wrapped one and one-half turns around the stake and securely tied. Other materials and methods approved by the Engineer may be used for ties.

II.
Contractor shall be held responsible from the time plants are planted until the beginning of the plant establishment period, for damage caused by erosion  and shall repair all damages at his/her expense. 

3.08
WEED ABATEMENT


A.
After completion of irrigation system, and installation of topsoil and surfactant, operate system for 2 weeks to allow germination of existing weed seeds. Contractor to follow site’s IPM process for weed abatement until project has completed it’s warranty period.

3.09
SHIPMENT OF MATERIALS


A.
Deliver to the site in sealed bags, or in bulk.  Furnish delivery certificate with each shipment stating source, quantity, type, analysis, and delivery date.  Do not apply fertilizers or soil amendments until total quantity needed for job has been delivered to site, and analysis has been accepted.

3.10
SOIL AMENDMENT


A.
After completion of finish grading, but before landscaping work is begun, have soil laboratory analysis performed on soil samples procured by the State as specified in Article 1.06.  Obtain laboratory recommendation for soil amendments.


B.
Type and quantity of soil amendments specified may be revised by change order should laboratory fertility analysis reveal substantial deficiencies.

3.11
STAKING


A.
Accurately make all layout and staking.  Locations of trees and shrubs are based on the location of sprinkler heads.  Do not plant trees close to lawn sprinkler heads, but plant in overlap area of two or more heads.

3.12
FINISH GRADING


A.
Make areas smooth and even.  Remove all objects, solid clods, wiring, gravel, lumps, rocks, concrete chunks, mortar, debris, construction waste and weeds before grading.


B.
Make finish earth grades as follows: 



1.
In turf, 1 inch below adjacent surfaces of walks, curbs, headers, paved areas and valve boxes.



2.
Elsewhere 4 inches below paving adjacent to planting.



3.
Final grading must be accomplished so that surface drainage is away from structures.

3.13
TURF AREA SOIL PREPARATION


A.
Apply 2 inch thickness of soil conditioner and incorporate into the top 6 inches of soil.

3.14
PLANTING HOLE SOIL PREPARATION


A.
Dig holes and mark locations before seeding.  Install container plants after seeding, but before irrigating.  Dig planting holes as detailed and backfill existing loosened soil without soil conditioner.

3.15
CLEANUP


A.
Dispose of excess soil on the site as directed. 

B. Remove cans, litter and construction refuse from the project daily.  Keep areas clean and neat.

PART 4 – MAINTENANCE

4.01
TURF AREAS


A.
Maintain all planted turf areas in stable condition throughout establishment period.  Correct minor erosion promptly before serious damage can occur.  Notify State Construction Supervisor of irrigation problems that require more than sprinkler head adjustment.  Replace materials lost due to erosion from any cause.


B.
Reseed turf areas that fail to show signs of germinating seed.  Seeded areas will not be accepted until all areas are in healthy growing condition.


C.
Spot spray - non-selective systemic herbicide to regrowth of annual and perennial weeds before seed heads form.  Remove dead weeds where directed to promote plant growth and neat appearance.

D. Replace dead or dying plants, stakes, basins and other damage to installation as directed at inspections.

4.02 Soil Amendments


A.
In some jurisdictions across the country, soil amendments may be inspected as part of the sediment control plan for a site, usually upon site completion. Routine inspection of amended soils should evaluate factors that may affect the soil’s infiltration capacity, aeration and organic content. Typical post construction concerns include areas subject to compaction, hydric or waterlogged soils, poor cover conditions, increased development, and a decrease in organic content. In addition, a routine soil infiltration rate analysis of amended soils in potential problem areas is recommended.

4.03
Bioretention

A.
Routine maintenance should include a biannual health evaluation of the trees and shrubs and subsequent removal of any dead or diseased vegetation. This maintenance can be incorporated into regular maintenance of the site landscaping. The use of native plant species in the bioretention cell will reduce fertilizer, pesticide, water, and overall maintenance requirements.

4.04 Filter Strips

A. Filter strips require standard vegetation management, such as mowing, irrigation, and weeding. Typical maintenance activities include inspection of filter strips at least twice annually for erosion or damage to vegetation and additional inspection after periods of heavy runoff. Recent research on biofiltration swales indicates that grass height and mowing frequency have little impact on pollutant removal rates. Therefore, mowing may only be necessary once or twice a year for safety and aesthetics or to suppress weeds and woody vegetation. 

4.05 INFILTRATION TRENCHES


a.
The principal maintenance objective is to prevent clogging, which may lead to trench failure. Infiltration trenches should be inspected after large storm events and any accumulated debris or material should be removed. A thorough annual inspection should include monitoring of the observation well to confirm that the trench is draining properly. Trenches with filter fabric should be inspected for sediment deposits by removing a small section of the top layer and examining the material in the trench itself. When vegetated buffer strips are used, they should be mowed regularly and inspected for erosion or other damage after each major storm event.

4.06 TREE BOX FILTER


A.
Tree box filters require little maintenance. Maintenance includes annual routine inspection and the regular removal of trash and debris. The first two years of maintenance are typically included with the purchase of single and multiple-unit tree box filters. These would include removal of trash, debris and sediment, replenishment of the mulch, and care or replacement of plants. During extreme droughts, the plants may need to be watered in the same manner as any other landscape material.

4.07 PERMEABLE PAVERS

A. After installation of a permeable paver system, maintenance is minimal but absolutely necessary to ensure the long lifetime of the system. Grass pavers will require the normal watering and mowing maintenance of any turf system. Porous concrete and interlocking concrete paving blocks require that the surface be kept clean of organic materials (leaves, for example). Periodic vacuuming and low-pressure washing should be used to clear out voids and extend the paver’s functional life. Conventional street sweepers should be used with vacuums, brushes and water ideally four (4) times a year, but the actual required frequency will be determined by local conditions. With the interlocking system, additional aggregate fill material may be required after cleaning.
4.08 PERMEABLE PAVEMENT

A. Maintenance requirements are similar to those for permeable pavers. To maintain its permeability, the pavement must be vacuumed or cleaned twice a year. This removes sediments, organic matter, and atmospheric deposition that would otherwise clog the pavement over time.
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