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		Month, Day, Year

SECTION 31 25 13
SOIL HEALTH PROTECTION AND RESTORATION

	How to use this example specification

This is a generic, adoptable specification. 
· This document is a sample specification provided for reference only and shall not be used for construction in its current format. Use of this document is as the sole liability of the end user.
· This document is based on CSI Master Specification format. The engineer/landscape architect should reformat this document as necessary for their project.
· Text boxes are for informational purposes and should be removed from the final document.
· Replace [bracketed] items with agency- and project-specific values, insert your own section number and pay-item numbers, and delete provisions that do not apply.
· Text highlighted in yellow should be revised by the engineer/landscape architect.
· Text highlighted in blue/cyan should be revised and/or cleared by the project team.



PART 1	GENERAL
1.1 SUMMARY
A. Introduction/Purpose
1. Soil that is managed well during construction means faster vegetation establishment, less erosion and rework, and easier sign-off on post-construction permit requirements. The most cost-effective soil health is the soil that is protected during the construction process – preventing compaction and disruption costs far less than years of rebuilding soil.
2. In areas where soil disruption is necessary or has already occurred, restoring soil health is critical to infiltrate and store stormwater, resist erosion, support rapid permanent vegetation establishment, and reduce long-term irrigation and fertilizer needs. 
B. The work of this Section includes, but is not limited to:
1. Soil Management Plan
2. Preconstruction Soil Assessment
3. Protection of existing soils
4. Soil moisture limits
5. Topsoil Stripping and Stockpiling
6. Subsoiling/Decompaction
7. Topsoil Placement and Amendment
8. Vegetation Establishment
1.2 RELATED DOCUMENTS
A. The following items of related work are specified and included in other Sections of the Specifications: 
	Note: Replace this YELLOW TEXT with appropriate project specific specifications.


1. [Division 31 – Earthwork.]
2. [Section 32 91 13.20 – Planting Soil Placement.]
3. [Section 32 92 00 – Plantings]
1.3 REFERENCES
A. 2025 MnDOT Standard Specifications for Construction, Section:
1. 3877 Topsoil Material
2. 3890 Compost
3. 3881 Fertilizer
4. 3879 Agricultural Lime
5. 3896 Soil and Root Additives
6. 2575 Establishing Vegetation and Controlling Erosion
B. MN Stormwater Manual - Practical Guide to Assessing Soil Health
C. MnDOT Seeding Manual
1. https://edocs-public.dot.state.mn.us/edocs_public/DMResultSet/download?docId=38602255 
1.4 APPLICABLE STANDARDS
A. 
1.5 DEFINITIONS
A. Healthy soil profile: an uncompacted soil profile at least 8 inches deep that mimics natural hydrologic function, with penetration resistance no greater than 150 psi to a depth of at least 16 inches, bulk density at or below 1.3 g/cm³, and at least 5 percent organic matter in the topsoil (for non-hydric soils). A profile shallower than 8 inches may qualify where measured infiltration is 1 inch per hour or greater, and in urban areas with restoration of infiltration, the distance to the seasonal high water table needs to be at least 2 feet.
B. Topsoil: the dark, loose, organic-rich surface soil (A-horizon), largely free of debris and rock.
C. Field Capacity: maximum amount of water a soil can hold against gravity, or the water retained by a soil at a suction pressure of -33 kPa (-0.33 bar).
D. Soil Management Plan: Project Specific Plan (Revise text)
1.6 SUBMITTALS
A. Soil Management Plan: Submit a Soil Management Plan for acceptance before any work and review it at the preconstruction meeting. Where a SWPPP is required, incorporate the Plan into it as a non-structural practice. Include in the Plan:
1. Results of the preconstruction soil assessment (B).
2. A site map identifying areas of undisturbed soil and vegetation to be protected, and the means of protection.
3. Areas where topsoil will be stripped and stockpiled, with staging and phasing to limit the time and area of exposed and stockpiled soil.
4. Restoration methods and locations, with material types and quantities (topsoil, compost, lime, fertilizer, seed).
5. The vegetation establishment plan, including seed mixes and cover crop.
6. Preconstruction Soil Assessment Report (See Section Quality Assurance) 
7. Soil Protection Plan (See Section Quality Assurance)
8. Subsoiling/Decompaction Plan
(a) Specify equipment and techniques to be used.
1.7 QUALITY ASSURANCE
	The soil assessment may be completed by engineer or landscape architect during the design phase. If so, modify this section accordingly.


A. Preconstruction Soil Assessment: Assess soils before site design is finalized, with protocols provided in the Practical Guide to Assessing Soil Health, Section 1.3 Reference B. At a minimum, the assessment shall include:
1. Penetration resistance
(a) Target: ≤150 psi
(b) Action Threshold: >200 psi (decompact)
2. Topsoil depth
(a) Target: ≥8 in
(b) Action Threshold: <6 in
3. Organic matter
(a) Target: 5-15%
(b) Action Threshold: <5% (amend)
4. Bulk density
(a) Target: <1.1 g/cm³
(b) Action Threshold: >1.4 g/cm³
5. Topsoil structure
(a) Target: Granular
(b) Action Threshold: Platy / massive, etc.
6. Aggregate stability
(a) Target: Stable when swirled
(b) Action Threshold: Melts / disintegrates
7. pH
(a) Target: 6.0–8.0
(b) Action Threshold: <6.0 or >8.0
8. Infiltration (optional verification)
(a) Target: 2 inches in <15 min
(b) Action Threshold: <1 inches in 30 min
B. Protection of Existing Soils: 
1. Prior to beginning construction:
(a) Delineate a site envelope that confines grading, traffic, and material storage, and minimizes mass grading.
(b) Identify and fence no-disturbance zones that include tree root zones, to exclude traffic and storage.
(c) Establish a soft soil crossing plan defining wheel traffic locations and designate separate foot and vehicle traffic routes.
2. Before, during, and after active construction:
(a) Minimize chemical disturbance (herbicides, pesticides) that reduces soil biological diversity.
C. Soil Moisture Limits
1. Monitor soil moisture at least weekly and after every rain event.
(a) Take a small amount of topsoil and squeeze it into a ball in one hand. If the soil is able to hold together and water appears briefly on the soil surface after squeezing or shaking, then the soil is at field capacity and needs to dry prior to vehicle traffic. If water does not appear on the soil surface after squeezing, the soil may be dry enough for equipment (check for rutting). 
(b) When soils are wetter than field capacity, do not strip, move/respread topsoil, and do not subsoil, till, or prepare a seedbed.
2. Monitor daily for rutting.
(a) Rutting under medium-weight equipment indicates soils are too wet.
(b) Delay operations until soils dry to below field capacity. Do not apply fertilizer, compost, lime, or additives on frozen or snowed-over ground.


D. Subsoiling / Decompaction
1. The goal is to lift and fracture the soil, not to invert or smear it.
2. Techniques:
	Equipment
	Use
	Notes

	Subsoiler, steel shank ≥18 in with wedge point and preferably winged
	Deep decompaction below the hardpan; bare or vegetated soil
	Recommended. Lifts soil ~½ in; lead with a cutting disk over vegetation.

	Small subsoiler attachment on skid steer
	Residential and small lots
	Recommended where larger implements cannot work.

	Plug-core aerator (hollow tine)
	Decompaction over established turf or meadow
	6-8 in deep. Spike/tine aeration is not effective.

	Spading machine / power spader
	Incorporating compost into the top 6-9 in
	Recommended. Lifts soil without creating a hardpan.

	High-speed rototiller
	Avoid using
	Destroys aggregates and creates a hardpan; limit to structureless post-construction soils.

	Disc, chisel plow, or spring-loaded equipment
	Avoid using
	Creates a smear layer / hardpan and does not achieve deep decompaction.



1.8 ACCEPTANCE
A. Request for Acceptance: In writing, request Owner’s Representative’s inspection for acceptance at least 10 days in advance of preferred inspection date. Do not request inspection for acceptance until work is 100% complete (not including maintenance) and in compliance with the Contract requirements.
1. Final Acceptance is defined as the time at which 100% of the work has been performed and accepted by the Owner’s Representative (excluding post project maintenance) including any work noted on the “Punch List”.
2. [Partial Acceptance: Acceptance of partial areas or portions of the total work may be granted, at the Owner’s Representative’s option, if the area to be inspected for acceptance is large, well-defined, and easily described. The Owner’s Representative is not obligated to provide partial acceptance of the work.]
3. Where the Work does not meet the Plan, take corrective action before final stabilization.
4. Owner’s Representative Acceptance shall include:
(a) Penetrometry
i) Confirm soils are uncompacted (less than 150 psi to a depth of at least 8 inches) with a minimum of ten penetrometer readings per acre.
ii) Penetrometry readings should be taken at or near field capacity. See 1.7C1a for description of soil moisture determination. 
(b) Dig at least one shovel test hole per hillslope position per 5-acres to confirm the topsoil is loose, dark, and organic-rich to the specified depth, with the next 2 inches readily penetrable.
(c) Confirm material quantities from delivery tickets against the Soil Management Plan and confirm the organic-matter target by laboratory test.
	Infiltration testing is optional and reserved for bioretention or areas of special interest.


(d) Conduct infiltration testing to confirm infiltration rate is greater than or equal to 2 in/hr.
(e) Record results on a Field Verification Form.

1.9 WARRANTY
A. Warranty: Provide written warranty agreeing to remove and replace work that exhibits defects in materials or workmanship for one year from the date of Final Acceptance. 
B. "Defects" is defined to include any materials that fail to meet the acceptance criteria in Section 1.8.4 upon reassessment.
PART 2	PRODUCTS
2.1 TOPSOIL (BORROW AND SALVAGED)
A. See MnDOT Specification: 3877. 
1. Use Organic Topsoil Borrow (Type G, 50% salvaged topsoil + 50% Grade 2 compost) to enhance existing soils; Filter Topsoil Borrow (Type F) in bioretention. Target soil organic matter of 5–15 percent in finished topsoil.
2.2 COMPOST
A. See MnDOT Specification: 3890 (Grade 1, 2, or 3; ≥30% organic matter).
1. Grade 1 may substitute for fertilizer at an equivalent nutrient rate.
2.3 FERTILIZER
A. See MnDOT Specification: 3881
1. Type 3 slow-release; Type 4 natural-based in sensitive areas. Apply per soil test 
(a) Use a set of soil tests that will measure at a minimum the following soil properties: soil organic matter, phosphorus, potassium, pH, and soil texture. The “Regular Test” from the “Lawn, Garden, and Landscape” form from the University of Minnesota Research Analytical Lab is an example. Unless your project has a specific garden plan, select fertilizer recommendations for Lawn (before seeding or existing, as appropriate for your site).
2.4 LIME
A. See MnDOT Specification: 3879
1. Apply per soil test
(a) Use a set of soil tests that will measure at a minimum the following soil properties: soil organic matter, phosphorus, potassium, pH, and soil texture. The “Regular Test” from the “Lawn, Garden, and Landscape” form from the University of Minnesota Research Analytical Lab is an example. Unless your project has a specific garden plan, select fertilizer recommendations for Lawn (before seeding or existing, as appropriate for your site)
	Optional. Compost is often sufficient. Revise text as needed


2.5 SOIL AND ROOT ADDITIVES
A. See MnDOT Specification: 3896
1. Apply as directed by the project engineer/landscape architect.
2.6 SEED AND COVER CROP
A. See MnDOT Specification: 2575; See also: MnDOT Seeding Manual
1. Diverse perennial mixes with a perennial-rye nurse
2. The Two-Year Cover Crop for stockpiles and stabilized berms
2.7 STOCKPILE AND SURFACE COVER
A. Add material specification here.
B. If standard testing methods are used add them to standards section (1.4)

PART 3	EXECUTION
3.1 EXECUTE SOIL MANAGEMENT PLAN
3.2 TOPSOIL STRIPPING AND STOCKPILING
A. Determine topsoil depth before stripping, and strip by landscape position, noting that topsoil is shallower at the topslope and side slope than at the downslope. Limit removal to the high-organic-matter material, and strip before other grading to keep topsoil separate from subsoil.
B. Keep stockpiles small and short-lived: no more than 6 feet tall (narrow 2-4 foot berms preferred; shallower for finer-textured soils) to prevent anoxic conditions that kill soil biology. Return topsoil to grade within the same season and within one year.
C. Stabilize stockpiles and berms with a breathable cover, a cover crop, or mulch. Do not cover stockpiles with plastics. Stripped topsoil berms may serve as stabilized perimeter sediment control if properly covered. Perimeter controls alone do not prevent wind or water erosion of a pile.
D. Minimize the number of times topsoil is moved. Test stockpiled topsoil for fertility per MnDOT 3877 at least one month before placement.
3.3 SUBSOILING / DECOMPACTION
A. Decompact disturbed and compacted soils before placing topsoil (or after placement where placement depth exceeds 6 inches), and in staging areas and old roadbeds to be vegetated. Decompaction is required where penetration resistance exceeds 200 psi (or bulk density exceeds 1.4 g/cm³) in the upper 24 inches.
B. Determine depth to hard pan from penetrometer readings. Subsoil below the hardpan to a depth of 16-24 inches. 
C. Create channels 12–36 inches apart, run in one direction on the contour, perpendicular to the flow of water. Where a second pass is warranted, cross the first direction to interconnect channels.
D. Over established vegetation, lead each shank with a straight-cutting disk, or decompact by plug-core (hollow-tine) aeration 6-8 inches deep.
E. Delay subsoiling on saturated soil until it dries to at least field capacity. Use low-ground-pressure equipment for subsoiling, topsoiling, and seeding to prevent recompaction.
F. Do not decompact over contaminated sites, shallow or seasonally high groundwater, karst geology, utilities, designed-compaction zones, or within tree driplines.
3.4 TOPSOIL PLACEMENT AND AMENDMENT
	As a planning rule, about 1 inch of compost mixed into 6 inches of soil raises organic matter by roughly 1 percent; size the application from the assessment results using a compost calculator.


A. Restore a healthy soil profile at least 6 inches deep, uncompacted to 6-9 inches with at least 5 percent organic matter, by combining decompaction, a respread topsoil layer, and compost.
1. Place a minimum 6-inch topsoil layer over the decompacted subsoil. Remove rocks and debris larger than 3 inches (1/2 inch for residential lawns).
2. Apply compost to reach the 5 percent organic-matter target, and incorporate 2-4 inches of compost into the top 6-9 inches with a spading machine or power spader. 
3. Apply lime and fertilizer only as the soil test indicates; minimize fertilizer, and prefer compost (which usually makes fertilizer unnecessary). Apply amendments uniformly with mechanical spreaders, incorporate within 24 hours, and seed within 48 hours of fertilizing.
3.5 VEGETATION ESTABLISHMENT
A. Seed promptly after final soil preparation (within 48 hours) to suppress weeds. Use diverse, dense, deep-rooted mixes (perennial rye cover with native species) per the MnDOT Seeding Manual.
B. Mulch or apply straw to control erosion and retain moisture, and irrigate during establishment if no rain is forecast. Use the cover crop on areas held between phases.

PART 4	Method of Measurement and Payment
	Item of Work
	Basis of measurement

	Soil assessment and Soil Management Plan
	Lump sum

	Topsoil stripping and stockpiling
	SY or CY

	Subsoiling / decompaction
	SY

	Topsoil placement
	CY

	Compost
	Grade 1 by ton
Grade 2 and 3 by CY

	Lime, fertilizer, soil/root additives
	Lbs, Tons, CF, or CY

	Seeding and cover crop
	SY
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