Section 32 9300 
Plants
. ************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 6 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Civil/Arch POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable specification sections from all Divisions, especially Division 1, General requirements.
1. Section is developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality sections.
1. This Section is to be used for the establishment or reestablishment of vegetation.  See LANL ESM Chapter 3 - Civil, Section G20, Section G2050, Landscaping and LANL ESM Chapter 4 - Architectural, Section B-C GEN, Section G2050, Landscaping for additional guidance.
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
1. ***************************************************************************************
1. Select applicable vegetation (trees, shrubs, ground cover) in the option below. Selections made here will update entire Section.
1. ***************************************************************************************
​​​​​​​​​​<< Trees;  Shrubs;  Ground cover;  Trees and Shrubs;  Trees and Ground Cover;  Shrubs and Ground Cover; or  Trees, Shrubs and Ground Cover>>​​​​​​​​​​ 
Planting Backfill Mixture
Soil Amendments
Landscape Materials
1. ***************************************************************************************
1. Section ​<< 32 8400 - Planting Irrigation>>​ is not referenced in the body of this Section. Including it is a designer-choice.
1. ***************************************************************************************
RELATED REQUIREMENTS
Section << 01 3300 - Submittal Procedures>> 
Section << 32 8400 - Planting Irrigation>>​
REFERENCE STANDARDS
ANSI Z60 - American Standard for Nursery Stock.
ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of Geotextiles.
ACTION SUBMITTALS
Submit the following per Section << 01 3300 - Submittal Procedures>>:
Planting schedule dates and type of work to be performed, correlated with appropriate season for planting. Once schedule is accepted, document reasons for delays or changes and revise dates only as approved by the LANL Subcontract Technical Representative (STR).
Materials list of ​​<< trees;  shrubs;  ground cover;  trees and shrubs;  trees and ground cover;  shrubs and ground cover; or  trees, shrubs and ground cover>>​​.
1. **********************************************************************
1. Retain the following subparagraph when trees are in project-scope.
1. **********************************************************************
Indicate source name, address, telephone number, quantity, genus, variety, size, and species of trees to be ordered.
1. ******************************************************************************
1. Retain the following subparagraph when trees and/or shrubs are in project-scope.
1. ******************************************************************************
Installation instructions for ​​​<< trees;  shrubs; or  trees and shrubs>>​​​. 
Catalog data, including sources of supply for amendments, mulch, ​<< trees;  shrubs;  ground cover;  trees and shrubs;  trees and ground cover;  shrubs and ground cover; or  trees, shrubs and ground cover>>​​.
QUALITY ASSURANCE
Subcontractor Qualifications
Perform work with a licensed subcontractor experienced in landscaping with the type and scale of work required and having equipment and personnel adequate to perform the work satisfactorily.
Material Quality Control:
Ship landscape materials with certificates of inspection required by industry and/or government regulations. Package standard products with manufacturer’s certified analysis. Comply with regulations applicable to landscape materials.
Label each ​​<< trees;  shrubs;  ground cover;  trees and shrubs;  trees and ground cover;  shrubs and ground cover; or  trees, shrubs and ground cover>>​​ with securely attached waterproof tag bearing legible designation of botanical and common name.
LANL will inspect or tag << trees;  shrubs;  ground cover;  trees and shrubs;  trees and ground cover;  shrubs and ground cover; or  trees, shrubs and ground cover>> either at place of growth or at site before planting, for compliance with requirements for genus, species, variety, size and quality, injuries and defects. Unsatisfactory or defective material may be rejected at any time during progress of work (LANL STR in consultation with LANL EPC-ES).
DELIVERY, STORAGE AND HANDLING
Delivery/Storage of Materials:
Deliver packaged materials in containers showing weight, analysis and name of manufacturer.  Protect materials from deterioration during delivery and while stored at site.
1. ******************************************************************************
1. Retain the following subparagraphs when trees and/or shrubs are in project-scope.
1. ******************************************************************************
Do not prune << trees;  shrubs; or  trees and shrubs>> prior to delivery.  Do not bend or bind-tie << trees;  shrubs; or  trees or shrubs>> in such manner as to damage bark, break branches or destroy natural shape.  Provide protective covering for deciduous << trees;  shrubs; or  trees or shrubs>> during transport to site.  Do not remove boxed, balled/burlapped, or container-grown stock from containers until planting time.
Deliver ​<< trees;  shrubs; or  trees and shrubs>>​ after preparations for planting have been completed and can be planted immediately. If planting is delayed, set  ​<< trees;  shrubs; or  trees and shrubs>>​ in shade, protect from weather and mechanical damage and keep roots moist.
Handling During Planting:
1. ******************************************************************************
1. Retain the following subparagraph when trees are in project-scope.
1. ******************************************************************************
Lift trees only by methods that will not damage bark or loosen trunk from rootball or otherwise damage the appearance, health or growth of the tree.
1. ******************************************************************************
1. Retain the following subparagraph when shrubs and/or ground cover are in project-scope.
1. ******************************************************************************
Handle ​​<< shrubs;  ground cover; or  shrubs and ground cover>>​​ by containers, do not carry by foliage or branches.  Do not drop or damage material during moving.
SITE CONDITIONS
Do not install plant life when ambient temperatures may drop below 35 degrees F or rise above 90 degrees F.
Proceed with and complete landscape work as rapidly as portions of site become available, working within seasonal limitations for each kind of landscape work required.  Assess if site is ready for work to begin.
Determine the acceptability of subgrade preparation prior to the start of landscaping work.  Protect existing and new utilities and construction, items to remain and ensure proper timing of each phase of work.
Do not plant when conditions detrimental to plant growth are encountered, such as rubble fill, adverse drainage conditions, or obstructions.
Coordinate plant locations with the location of irrigation heads.  When a discrepancy is found between the irrigation system layout and the planting layout, notify LANL STR immediately and do not proceed with further work in that area until notified by LANL STR.
1. ***************************************************************************************
1. Retain the following paragraph when trees and/or shrubs are in project-scope.
1. ***************************************************************************************
Plant ​<< trees;  shrubs; or  trees and shrubs>>​ after final grades are established and prior to planting of lawns. Protect existing lawn areas and promptly repair damage to lawns resulting from planting operations.
1. ***************************************************************************************
1. Retain the following Article if warranty is required for project.
1. ***************************************************************************************
WARRANTY
Warrant ​<< trees;  shrubs;  ground cover;  trees and shrubs;  trees and ground cover;  shrubs and ground cover; or  trees, shrubs and ground cover>>​​ for a period of one full growing season after date of final acceptance against defects including death and unsatisfactory growth.  Replace with plants of same size and species as specified, planted in the next growing season.
Remove and replace ​<< trees;  shrubs;  other plants;  trees or shrubs;  trees or other plants;  shrubs or other plants; or  trees, shrubs or other plants>>​​ found to be dead or in unhealthy condition during warranty period.
Another inspection will be conducted at end of extended warranty period, if any, to determine acceptance or rejection.  Only one replacement will be required at end of warranty period, except for losses or replacements due to failure to comply with specified requirements.
Release of the site before final acceptance may be negotiated through LANL prior to termination of the subcontract.
PART 2 - PRODUCTS
PLANTING BACKFILL MIXTURE
Provide a planting soil/backfill mixture to include a blend of topsoil, biocomp, compost, or peat moss installed in prepared ​<< tree;  shrub;  tree and shrub; or  None - N/A>>​​ pit excavations. “Planter’s mix” topsoil is preferred.
SOIL AMENDMENTS
Spread lawn starter fertilizer at a rate of 1 pound of nitrogen (N) per 1,000 sq. ft. or 1.2 to 1.5 pounds of phosphorus (P205) per 1000 sq. ft. after placing sod.
Water: Clean, fresh, and free of substances or matter that could inhibit vigorous growth of plants.
PLANT MATERIALS
Provide sound, healthy symmetrical specimens typical of their species, with well-formed tops and good healthy root systems.  Provide materials free from pests, diseases, broken branches and plant sizes at least equal to the minimum size indicated.
Nomenclature: Conform to Standardized Plant Names and accepted botanical nomenclature in the nursery trade.
Strictly adhere to <<ANSI Z60>> unless specific approval is given for plant material that does not meet those specifications.
To ensure whole sound condition of the rootball, fully wrap the balled and burlapped material with no deterioration of the wrapping fabric.  Properly root prune balled and burlapped stock when dug and during cultivation.
1. ***************************************************************************************
1. Retain content in the following Article based on plants in project-scope.
1. ***************************************************************************************
​​​<< TREES;  SHRUBS; or  TREES AND SHRUBS>>​​​ 
Provide ​<< trees;  shrubs; or  trees and shrubs>>​, deciduous and evergreen, well shaped, symmetrical, full, sound, healthy specimens, with well-formed tops and healthy root systems.  Provide ​<< trees;  shrubs; or  trees and shrubs>>​ that are free from injurious pests, diseases, broken branches, and other flaws. ​<< Trees;  Shrubs; or  Trees and shrubs>>​ should be native to New Mexico and appropriate to this elevation. Nursery cultivars and varieties should be used as a last resort.
Provide nursery grown evergreen trees that have been fully transplanted at least twice during cultivation.
The rootball of balled and burlapped material shall be fully burlap wrapped with little deterioration of the fabric and the rootball shall be in whole sound condition. Rootballs wrapped with plastic burlap or plastic twine will be rejected. Use rootball supporting devices, such as wire baskets to hold the ball in firm rigid condition.
Do not use trees that have had the main leader pruned and no replacement leader trained. Trees that have trunk abrasions or scars comprising one-third or more of the diameter of the trunk or which diminish the aesthetic quality of the tree may be rejected.
The table below lists the acceptable << shrubs;  trees; or  shrubs and trees>> species for use in landscaping and re-vegetation projects. A list of plants must be provided in advance of purchase or installation to allow for LANL approval of plants (in consultation with LANL  EPC-ES) if they are not listed below.
1. Pre-Approved ​<< Shrubs;  Trees; or  Shrubs and Trees>>​​ 
	Plant Common Name
	Scientific Name
	Approved for Landscaping
	Approved for Restoration or Reclamation

	Shrubs

	 NM Olive, NM privet
	​Forestiera pubescens
	 x
	x

	Fourwing, saltbush
	​ Atriplex canescens
	x
	x

	Skunkbush sumac
	​Rhus trilobata
	x
	x

	Smooth sumac
	​Rhus glabra
	x
	x

	Roundleaf snowberry
	​  Symphoricarpos rotundifolius
	
	x

	Golden currant
	​Ribes aureum
	x
	x

	Wax Currant
	​Ribes cereum
	x
	x

	Red elderberry
	​Sambucus racemosa
	
	x

	Mountain mahogany
	​Cercocarpus montanus
	x
	
x

	Serviceberry
	​Amelanchier alnifolia
	x
	x

	Redosier dogwood
	​Cornus sericea
	
	x

	Apache plume
	​Fallugia paradoxa
	x
	x

	Rubber rabbitbrush
	​Ericameria nauseosa
	x
	x

	Netleaf hackberry
	​Celtis reticulata
	x
	x

	Winterfat
	​Krascheninnikovia lanata
	x
	
x

	Common juniper
	​Juniperus communis
	x
	
x

	Shrubby cinquefoil
	​Dasiphora fruticosa
	x
	x

	Cliffbush
	​Jamesia americana
	
	
x

	Little Leaf Mockorange
	​Philadelphus microphyllus
	x
	x

	Banana Yucca
	​Yucca baccata
	x
	x

	Common Yucca
	​Yucca baileyi
	x
	x

	Purple-fruited Prickly Pear
	​Opuntia macrocentra
	x
	
x

	Texas Beargrass
	​Nolina texana
	x
	

	Mormon Tea
	​Ephedra spp.
	x
	

	Fendler’s buckbrush
	​Ceanothus fendleri
	x
	x


1. 
	Plant Common Name
	Scientific Name
	Approved for Landscaping
	Approved for Restoration or Reclamation

	Trees

	Pinyon pine
	​Pinus edulis
	x
	x

	Ponderosa pine
	​Pinus ponderosa
	
	x

	Limber pine
	​Pinus flexilis
	
	x

	Southwestern white pine
	​Pinus strobiformis
	
	x

	White fir
	​Abies concolor
	
	x

	Douglas fir
	​Pseudotsuga menziesii
	
	

	Boxelder
	​Acer negundo  
	x
	x

	Rocky Mountain maple
	​Acer glabrum
	x
	x

	Chokecherry
	​Prunus virginiana
	x
	x

	Quaking aspen
	​Populus tremuloides
	x
	x

	Juniperus monosperma
	​One-seed juniper
	x
	x

	Juniperus scopulorum
	​Rocky Mountain juniper
	x
	x

	Gambel’s Oak
	​Quercus gambelii
	x
	x

	Narrow-leaf Cottonwood
	​Populus angustifolia
	x
	x

	Rio Grande Cottonwood
	​
Populus deltoides wislizeni
	x
	x

	Flowering Fruit Trees
	(various)
	x
	


LANDSCAPE MATERIALS
Anti-Desiccant: Emulsion type, film-forming agent designed to permit transpiration but retard excessive loss of moisture from plants.  Deliver in manufacturer’s fully identified containers and mix in accordance with manufacturer’s instructions.
Landscape Fabric: Non-woven, spun bonded, water permeable polypropylene or polyester material with UV inhibitors in accordance with the following:
Tensile strength per <<ASTM D4632/D4632M>>: 135 lbs. min.
Elongation percent per <<ASTM D4632/D4632M>>: > 60 percent.
Equivalent opening size (US Sieve No.): 60/70.
Weight in pounds per square yard: 3.0 oz/sq. yd. min.
Puncture strength (lbs): 35.
Do not expose fabric material to sunlight in storage.
Staking Materials:
1. ******************************************************************************
1. Retain the following subparagraph when trees and/or shrubs are in project-scope.
1. ******************************************************************************
Stakes: Use green steel T-bar fence posts for tree support.
Cable, Wire, Eye Bolts and Turnbuckles: Non-corrosive, of sufficient strength to withstand wind pressure and resulting movement of plant life.
Fabric Pins: Steel pin minimum 11 gauge, 6 inch x 1 inch x 6 inch, per fabric manufacturer’s standard.
Plant protectors: Rubber sleeves over cable to protect plant stems, trunks, and branches.
Large Gravel Cover: 3/4 inch, coarse washed, natural color gravel, standard color shall be Santa Fe Brown.
PART 3 - EXECUTION
PREPARATION
Layout ​<< individual trees;  shrubs;  areas for multiple plantings;  individual trees and shrubs;  individual trees and areas for multiple plantings;  shrubs and areas for multiple plantings; or  individual trees, shrubs and areas for multiple plantings>>​.  Stake locations and outline areas and secure LANL acceptance before excavation for planting work.
Preparation of Planting Soil/Backfill Mixture:
Before mixing, clean topsoil of roots, plants, clods, stones, clay lumps, and other extraneous materials harmful or toxic to plant growth.
Mix specified soil amendments and fertilizers with topsoil at rates specified.  Delay mixing of fertilizer if planting will not follow within 2 days.
1. ***************************************************************************************
1. Retain content in the following Article based on plants in project-scope.
1. ***************************************************************************************
PLANTING
Trees
Excavate tree pits to a diameter 12 inches greater than the spread of the rootball, and 12 inches deeper than the depth of the rootball.
Loosen a minimum depth of 3 inches of subsoil in bottom of pit and mix planting soil/backfill mixture into the loosened subsoil.  Place and compact soil/backfill mixture in pit to proper depth so that top of rootball will be 4 inches below surrounding finish grades.  On slopes, maintain 4 inches below surrounding grade on the downhill side.
Set rootball on compacted soil/backfill mixture, plumb tree in center of pit with top of ball 4 inches lower than surrounding grade.  Soil/backfill mixture in carefully tamped layers to two-thirds the depth of the rootball and flood with water.  After water is absorbed continue backfilling and tamping to grade, leaving no voids or air pockets.  Water again after placing final layer of soil/backfill mixture.
Around trees not in planter beds or lawns, form a 4 foot diameter depression 4 inches below surrounding grade with sides neatly sloped inward to top of rootball.  On slopes, maintain 4 inches below surrounding grade on the downhill side. Fill depressions with landscape fabric and gravel cover.
If specified on Drawings, guy or stake tree.
Shrub Areas:
Final grading shall be accomplished and shrub locations will be approved by LANL prior to shrub pit excavation.
Clear shrub areas of rocks, stones larger than 1 inch across and other debris.
Place individual shrubs in pits a minimum of 6 inches deeper and 12 inches wider in diameter than the container or ball size.  Place plants on compacted soil/backfill layer.  When shrub pit is two-thirds backfilled.  Place soil/backfill mixture to finish grade level and thoroughly soak.
Set top of soil/backfill mixture in shrub areas to allow for large rock cover
Install landscape fabric and large rock cover around shrub as required on Drawings.
When not in planting beds, install individual shrubs or small shrub groups with a watering depression a minimum of 3 inches deeper than adjacent grades on downhill side of depression and 18 inches wider than the rootball of the shrub or the combined area of the shrub group.  Coordinate shrub placement with the location of bubbler or drip emitter.
Ground Cover and Multiple Plant Areas:
Loosen subgrade of planting bed areas to a minimum depth of 6 inches.  Remove stones larger than 1 inch in any dimension, sticks, stones, rubbish and other extraneous matter.
Place approximately 1/2 of total amount of planting soil required.  Work into top of loosened subgrade to create a transition layer, then place remainder of the planting soil.  Ensure top of planting soil mixture is smooth, level and consistent.  Install planting soil mixture to minimum depth required to meet lines, grades and elevations required, after light rolling, natural settlement and depth of mulch.
After soil preparation, set out ground cover materials at on center rates specified.  Align plants in uniform rectangular pattern or triangular pattern.  Excavate pits large enough to set each plant.  Backfill with excavated planting soil mix.
Water area thoroughly after planting. Fill depressions and level high spots.
Planters With Covered Bottom: Exterior Planters
Place a minimum 4 inch layer of 3/4 inch gravel in bottom of planters.  Install landscape fabric to cover gravel, lap edges by 6 inches at joints and upside of planter.  Fill with soil mixture consisting of 1 part topsoil, 1 part coarse sand, and 1 part peat humus.  Place soil in lightly compacted layers to an elevation of 1-1/2 inch below top of planter, allowing for natural settlement and 2 inch depth of mulch.
Provide for irrigation to the planters with the installation of a bubbler or drip emitter system.
Mulch:
Install landscape fabric per manufacturer’s instructions; to include overlapping edges and pinning. Neatly trim edges and areas of abutment without having ragged edges. Fabric shall be laid onto abutments; sidewalks, walls, landscape edging. Do not leave gapes at abutment areas.
Unless otherwise noted on Drawings, provide not less than the following thicknesses of mulch and finish level:
	Area
	Thickness

	Hard-scaped areas
	 3 inches of mulch (stone)


Hidden Paragraph

	​​<< Ground cover; Shrub planting beds; or Ground cover and Shrub planting beds>>​​ 
	 2 inches of mulch


Hidden Paragraph

	Tree pits
	 3 inches of mulch


Install mulch that is adjacent to walks and curbs abutting the walk or curb edge, and with top of mulch 1 inch below top of walk or curb. In all other places, install level with adjacent finish grades.
Prune, thin out and shape ​​<< trees;  shrubs; or  trees and shrubs>>​​​​ for structure, appearance, and health.
Prune trees to retain required height and spread. Do not cut tree leaders, and remove only injured or dead branches from flowering trees.
Prune shrubs to retain natural character and accomplish their function in the landscape design.
Remove and replace excessively pruned or malformed stock resulting from improper pruning.
MAINTENANCE
Begin maintenance immediately after planting.
Maintain ​<< trees;  shrubs;  other plants;  trees and shrubs;  trees and other plants;  shrubs and other plants; or  trees, shrubs and other plants>>​​ until final acceptance.
CLEANUP AND PROTECTION
During landscape work, keep pavements clean and work area in an orderly condition.
Protect landscape work and materials from damage due to landscape operations, operations by other subcontractors, trades and trespassers.  Maintain protection during installation and maintenance periods.  Treat, repair or replace damaged landscape.
Upon completion of all planting operations, clean the portion of the project site used for storing materials and equipment of all debris.  Remove all superfluous materials and equipment from the project site.  Sweep or wash walks and pavement clean upon completion of work in this section.
INSPECTION AND ACCEPTANCE
Upon request when landscaping work is completed including maintenance, LANL will inspect to determine acceptability of work.
Where inspected landscape work does not comply with requirements, replace rejected work and continue specified maintenance until reinspected by LANL and found to be acceptable.  Remove rejected plants and materials promptly from project site.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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