SECTION 32 9113 - SOIL PREPARATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

B.

A.

SUMMARY
Section includes planting soils specified by composition of the mixes.
Related Requirements:

1. Section 31 1000 "Site Clearing" for topsoil stripping and stockpiling.

DEFINITIONS

Duff Layer: A surface layer of soil that is composed of mostly decayed leaves, twigs, and
detritus.

Imported Soil: Soil that is transported to Project site for use.
Planting Soil and Imported Planting Soil: Existing on-site soil or imported soil that has been
modified as specified with soil amendments and perhaps fertilizers to produce a soil mixture

best for plant growth.

Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top
surface of a fill or backfill before planting soil is placed.

Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.

Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas,
surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the
surface soil can be subsoil.

ACTION SUBMITTALS

Product Data: For each type of product.

Samples: For each bulk-supplied material in sealed containers labeled with content, source, and
date obtained; providing an accurate representation of composition, color, and texture.

Agronomic Analysis: Collect soil and have the sample analyzed by an analytical laboratory
experienced in providing agronomic analyses.

INFORMATIONAL SUBMITTALS

Field quality-control reports.
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1.5

A.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent, state-operated, or university-operated
laboratory; experienced in soil science, soil testing, and plant nutrition; with the experience and
capability to conduct the testing indicated; and that specializes in types of tests to be performed.

PART 2 - PRODUCTS

2.1

A.

B.

C.

PLANTING SOILS SPECIFIED BY COMPOSITION

Planting-Soil: Existing, on-site surface soil, with the duff layer, if any, retained; modified to
produce viable planting soil. Blend existing, on-site surface soil with soil amendments and
fertilizers per an agronomic analysis. For bidding purposes anticipate approximately, the
following quantities to produce planting soil, which will be revised per the agronomic report:

1. Weight of Nitrogen: 0.7 pounds per 1000 sq. ft. per 6 inches of soil depth.
2. Weight of Phosphorus: 1.0 pounds per 1000 sq. ft. per 6 inches of soil depth.
3. Weight of Potassium: 1.0 pounds per 1000 sq. ft. per 6 inches of soil depth.

Imported Planting-Soil: Imported, naturally formed soil from off-site sources and consisting of
sandy loam or loamy sand soil according to USDA textures; and modified to produce viable
planting soil.

L. Sources: Take imported, unamended soil from sources that are naturally well-drained
sites where topsoil occurs at least 4 inches deep, not from bogs, or marshes; and that do
not contain undesirable organisms; disease-causing plant pathogens; or obnoxious weeds
and invasive plants including, but not limited to, quackgrass, Johnsongrass, poison ivy,
nutsedge, nimblewill, Canada thistle, bindweed, bentgrass, wild garlic, ground ivy,
perennial sorrel, and bromegrass.

2. Additional Properties of Imported Soil before Amending: Soil reaction of pH 7.0 to 7.8
and minimum of 2 percent organic-matter content, friable, and with sufficient structure to
give good tilth and aeration.

3. Unacceptable Properties: Clean soil of the following:

a. Unacceptable Materials: Concrete slurry, concrete layers or chunks, cement,
plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar,
roofing compound, acid, and other extraneous materials that are harmful to plant

growth.

b. Unsuitable Materials: Stones, roots, plants, sod, clay lumps, and pockets of coarse
sand that exceed a combined maximum of 8 percent by dry weight of the imported
soil.

c. Large Materials: Stones, clods, roots, clay lumps, and pockets of coarse sand

exceeding 2 inches in any dimension.
Amended Soil Composition: Blend imported, unamended soil with soil amendments and
fertilizers per an agronomic analysis. For bidding purposes anticipate approximately, the

following quantities to produce planting soil, which will be revised per the agronomic report:

1. Weight of Nitrogen: 0.7 pounds per 1000 sq. ft. per 6 inches of soil depth.
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2.2

23

2. Weight of Phosphorus: 1.0 pounds per 1000 sq. ft. per 6 inches of soil depth.

3. Weight of Potassium: 1.0 pounds per 1000 sq. ft. per 6 inches of soil depth.

INORGANIC SOIL AMENDMENTS

Sulfur: Granular, biodegradable, and containing a minimum of 90 percent elemental sulfur, with
a minimum of 99 percent passing through a No. 6 sieve and a maximum of 10 percent passing

through a No. 40 sieve.

Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent
sulfur.

Perlite: Horticultural perlite, soil amendment grade.

Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent
passing through a No. 50 sieve.

Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to
ASTM C 33/C 33M.
ORGANIC SOIL AMENDMENTS

Compost: Well-composted, stable, and weed-free organic matter produced by composting
feedstock, and bearing USCC's "Seal of Testing Assurance," and as follows:

1. Compost material shall be dark brown in color with the parent material composted and no
longer visible. The structure shall be a mixture of fine and medium size particles and
humus crumbs. The odor shall be that of rich humus with no ammonia or anaerobic

odors.
2. Bulk compost shall have the properties as shown below:
a. Feedstock: May not include sewage sludge nor animal waste.
b. Reaction: pH of 6.5 to 8.5.
c. Cation exchange capacity (CEC): Greater than 45 meq/100 grams.
d. Carbon: Nitrogen (C:N) Ratio: Less than 20:1
e. Organic Matter Content: Greater than 30%.
f. Total Nitrogen (not added): Greater than 1%.
g. Maturity Index: Greater than 50% on Maturity Index at a 10:1 ratio.
h. Stability Indicator, CO2 Evolution: Biological Available C (BAC):

1)  Less than 4mg/CO2-C/g OM/day is desirable.
2) From 4mg through 8mg CO2-C/g OM/day is acceptable.
3) Greater than 8mg CO2-C/g OM/day is not acceptable.

1. Particle Size: Minimum of 98 percent passing through a 2-inch sieve.
Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or of granular

texture with 100 percent passing through a 1/2-inch sieve, a pH of 3.4 to 4.8, and a soluble-salt
content measured by electrical conductivity of maximum 5 dS/m.
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C.

D.

2.4

A.

B.

C.

Muck Peat: Partially decomposed moss peat, native peat, or reed-sedge peat, finely divided or
of granular texture with 100 percent passing through a 1/2-inch sieve, a pH of 6 to 7.5, a
soluble-salt content measured by electrical conductivity of maximum 5 dS/m, having a water-
absorbing capacity of 1100 to 2000 percent, and containing no sand.

Wood Derivatives: Shredded and composted, nitrogen-treated sawdust, ground bark, or wood
waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
FERTILIZERS

Superphosphate: Commercial, phosphate mixture, soluble; a minimum of 20 percent available
phosphoric acid.

Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea
formaldehyde, phosphorous, and potassium in the following composition:

I. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified testing agency.

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble
nitrogen, phosphorus, and potassium in the following composition:

I. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified testing agency.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

B.

C.

GENERAL

Place planting soil and fertilizers according to requirements in other Specification Sections.
Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete
slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner,
turpentine, tar, roofing compound, or acid has been deposited in planting soil.

PREPARATION OF UNAMENDED, ON-SITE SOIL BEFORE AMENDING

Unacceptable Materials: Clean soil of concrete slurry, concrete layers or chunks, cement,
plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing

compound, acid, and other extraneous materials that are harmful to plant growth.

Unsuitable Materials: Clean soil to contain a maximum of 8 percent by dry weight of stones,
roots, plants, sod, clay lumps, and pockets of coarse sand.

Screening: Pass unamended soil through a 2-inch sieve to remove large materials.
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PLACING AND MIXING PLANTING SOIL OVER EXPOSED SUBGRADE

General: Apply and mix unamended soil with amendments on-site to produce required planting
soil. Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively
wet.

Subgrade Preparation: Till subgrade to a minimum depth of 8 inches. Remove stones larger than
1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and legally
dispose of them off Owner's property.

Mixing: Spread unamended soil to total depth of 8 inches, but not less than required to meet
finish grades after mixing with amendments and natural settlement. Do not spread if soil or
subgrade is frozen, muddy, or excessively wet.

1. Amendments: Apply soil amendments and fertilizer, if required, evenly on surface, and
thoroughly blend them with unamended soil to produce planting soil.

a. Mix sulfur with dry soil before mixing fertilizer.
b. Mix fertilizer with planting soil no more than seven days before planting.
2. Lifts: Apply and mix unamended soil and amendments in lifts not exceeding 8 inches in

loose depth for material compacted by compaction equipment, and not more than 4
inches in loose depth for material compacted by hand-operated tampers.

Compaction: Compact each blended lift of planting soil to 75 to 82 percent of maximum
Standard Proctor density according to ASTM D 698 and tested in-place except where a different
compaction value is indicated on Drawings.

Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly

fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Perform the following tests:

1. Compaction: Test planting-soil compaction after placing each lift and at completion using
a densitometer or soil-compaction meter calibrated to a reference test value based on
laboratory testing according to ASTM D 698. Space tests at no less than one for each
1000 sq. ft. of in-place soil or part thereof.

2. Agronomy: Test existing, on-site surface soil and imported soil for recommendations for
amendments and fertilizers required to develop planting soils.

Soil will be considered defective if it does not pass tests.

Prepare test reports.

Label each sample and test report with the date, location keyed to a site plan or other location
system, visible conditions when and where sample was taken, and sampling depth.
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3.5 PROTECTION AND CLEANING

A.  Protection Zone: Identify protection zones according to Section 01 5639 "Temporary Tree and
Plant Protection."”

B.  Protect areas of in-place soil from additional compaction, disturbance, and contamination.
Prohibit the following practices within these areas except as required to perform planting
operations:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.

3. Vehicle traffic.

4. Erection of sheds or structures.

5. Impoundment of water.

6. Excavation or other digging unless otherwise indicated.

C. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash,
and debris and legally dispose of them off Owner's property unless otherwise indicated.

END OF SECTION 329113
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