DIVISION 32 - EXTERIOR IMPROVEMENTS
Section 32 92 19.16 Hydroseeding for Erosion Control and Landscaping


READ THIS FIRST

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format. 

NOTE TO DESIGNER: 

For projects on Maritime properties, reference the Marine Maintenance Landscape Management Guidelines and contact the Marine Maintenance Landscape Department to verify seed mixes and planting methods are appropriate for the Maritime Organic Landscaping Approach.. Verify that products, such as mulch or compost, do not leach zinc or copper. Confirm with sampling if necessary.
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Hydroseeding for Erosion Control and Landscaping” Work is shown in the Contract Documents. This item shall consist of the application of seed, fertilizer and mulch with tackifier in areas shown on the plans or as directed by the Engineer in accordance with these specifications.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. ANSI/NSF Standard 60 PAM tackifier

B. U.S. Department of Agriculture/Natural Resource Conservation Service (USDA/NRCS) Line Intercept Method

1.3 SUBMITTALS
A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. The Contractor shall submit test report and product information in accordance with Section 01 33 00 - Submittals for the following:

a. Seed mixture and application rates;

b. Signed vendor certification statement for seed testing;

c. Product information on fertilizer with proportioning of elements;

d. Product information on Bonded Fiber Matrix;

e. Product information on tackifier;

f. Application rates for tackifier, seed, fertilizer and mulch;

g. Signed vendor certification statement for high endophytes;

1.4 TESTING
A. Testing Specifications and frequency of testing shall meet the requirements set forth in this section. Any submittals not listed above, but that are required by these specifications or as may be required by the Engineer to approve or accept a product or material shall be provided by the Contractor at no additional cost to the Port.

1.5 QUALITY ASSURANCE
A. Sampling and testing for compliance with the contract provisions shall be in accordance with Section 01 45 29 - Independent Testing and Inspection Service and as outlined in this section. The Contractor shall provide copies of test results to the Engineer.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information
2.1 SEED
A. Contract shall be based on the bidder having verified, prior to the time of bidding, sources of supply to ensure that all the seed listed in the table below can be supplied no later than the beginning of Work.

B. Seed shall be furnished separately or in mixtures in standard unopened containers with the seed name, lot number, net weight, percentages of purity and of germination and hard seed, and percentage of maximum weed seed content clearly marked on the outside of the container for each kind of seed. The Contractor shall furnish the Engineer duplicate signed copies of a statement by the vendor certifying that each lot of seed has been tested by a recognized laboratory for seed testing within 6 months of date of delivery. This statement shall include: name and address of laboratory, date of test, lot number for each kind of seed, and the results of tests as to name, percentages of purity and of germination, and percentage of weed content for each kind of seed furnished, and, in case of a mixture, the proportions of each kind of seed.

C. For commercially grown seed, the Contractor shall submit for the Engineer’s approval the seed vendor’s analysis, including percent of pure seed, germination and germination test date, other crop and weed seed and inert material. For seed that is not commercially grown, the Contractor shall provide the name of the seed collector, dates and locations of collection.

D. Contractor shall protect seed from dehydration, contamination and heating during delivery, storage and handling. Seed shall be stored in a cool, dry location away from contaminants.

E. Seed shall be a high endophyte mix of the following:

1. Rate of Application

	Seed Type
	% By Weight
	% Purity
	% Germination
	Lbs./Acre

	Creeping Fescue
	15
	98
	90
	15

	Perennial Rye
	60
	98
	90
	60

	Chewings Fescue
	25
	98
	90
	25


2.2 BONDED FIBER MATRIX (BFM)
A. BFM shall be “SoilGuard”, “EcoAegis”, “HydroBlanket”, Or Approved Equal, and shall contain all ingredients including tackifier, crosslinkers, and other proprietary ingredients.

2.3 FERTILIZER
A. Fertilizer shall be standard commercial fertilizer supplied separately or in mixtures containing the percentages of total nitrogen, available phosphoric acid and water-soluble potash. They shall be furnished in standard containers with name, weight and guaranteed analysis of contents clearly marked thereon. No Cyanamid compounds or hydrated lime shall be permitted in mixed fertilizers. Nitrogen shall be in an insoluble and slow release form. Fertilizer shall not be agitated for more than 20 minutes before application.

B. Fertilizers shall be of commercial fertilizer grade and shall be spread at the rate of 375 lb./acre. Fertilizers shall consist of the following elements in the proportions shown by weight, uniformly mixed to ensure even distribution:

1. 16 parts per 100 total nitrogen

2. 16 parts per 100 water-soluble potassium compounds

3. 16 parts per 100 available phosphoric acid

2.4 TACKIFIER
A. Tackifier for hydroseeding shall be Stockopam, SoilBinder, Or Approved Equal. The PAM shall be a long chain, water-soluble or linear, non-crosslinked, anionic (>20% hydrolysis) or nonionic.

B. PAM tackifier shall be certified for compliance with ANSI/NSF Standard 60 for drinking water treatment and have a 0.05% maximum and an average 0.02% AMD concentration. The PAM anionic charge density may vary from 2-30%; a value of 18% is typical.

PART 3   EXECUTION

3.1 ADVANCED PREPARATION AND CLEANUP
A. Landscaping

1. Areas to be seeded shall be raked smooth and cleared of stones, clods, rocks, roots, or other undesirable matter larger than 2 inches (50 mm) in any diameter that might interfere with sowing of seed, growth of grasses, or subsequent maintenance of grass-covered areas.

2. If any damage by erosion or other causes has occurred after the completion of grading and before beginning the application of hydroseed, the Contractor shall repair such damage. This may include filling gullies, smoothing irregularities and repairing other incidental damage.

B. Temporary/Permanent Erosion Control

1. An area to be seeded shall be considered a satisfactory seedbed without additional treatment if it has recently been thoroughly loosened and worked to a depth of not less than 5 inches (125 mm) as a result of grading operations and, if immediately prior to hydroseeding, the top 3 inches (75 mm) of soil is loose, friable, and if shaped to the required grade.

2. Areas to be seeded shall be cleared of stones, clods, rocks, roots, or other undesirable matter larger than 6 inches (50 mm) in any diameter, that might interfere with sowing of seed, growth of grasses, or subsequent maintenance of grass-covered areas.

3. If any damage by erosion or other causes has occurred after the completion of grading and before beginning the application of hydroseed, the Contractor shall repair such damage. This may include filling gullies, smoothing irregularities and repairing other incidental damage.

4. All areas to be hydroseeded for temporary erosion control shall be roughened with equipment tracks, disc, ripper tooth, or other means approved by the Engineer before application of hydroseed.

3.2 HYDROSEED APPLICATION METHOD
A. General

1. The rates of application shall be as follows:

	Seed
	100 lbs./acre

	Fertilizer
	375 lbs./acre

	Bonded Fiber Matrix
	3,000 lbs./acre

	Tackifier
	3-5 lbs/acre


B. Spraying Equipment:

1. The spraying equipment shall have a container or water tank equipped with a liquid level gauge calibrated to read in increments not larger than 50 gallons (190 liters) over the entire range of the tank capacity, mounted so as to be visible to the nozzle operator. The container or tank shall also be equipped with a mechanical power-driven agitator capable of keeping all the solids in the mixture in complete suspension at all times until used.

2. The unit shall also be equipped with a pressure pump capable of delivering 100 gallons (380 liters) per minute at a pressure of 100 pounds per square inch (690 kPa). The pump shall be mounted in a line that will recirculate the mixture through the tank whenever it is not being sprayed from the nozzle. All pump passages and pipelines shall be capable of providing clearance for 5/8-inch (15 mm) solids. The power unit for the pump and agitator shall have controls mounted so as to be accessible to the nozzle operator. There shall be an indicating pressure gauge connected and mounted immediately at the back of the nozzle.

3. The nozzle pipe shall be mounted on an elevated supporting stand in such a manner that it can be rotated through 360 degrees horizontally and inclined vertically from at least 20 degrees below to at least 60 degrees above the horizontal. There shall be a quick-acting, three-way control valve connecting the recirculating line to the nozzle pipe and mounted so that the nozzle operator can control and regulate the amount of flow of mixture delivered to the nozzle. At least three different types of nozzles shall be supplied so that mixtures may be properly sprayed over distance varying from 20 to 100 feet (6 to 30 m). One shall be a close-range ribbon nozzle, one a medium-range ribbon nozzle, and one a long-range jet nozzle. For case of removal and cleaning, all nozzles shall be connected to the nozzle pipe by means of quick-release couplings.

4. In order to reach areas inaccessible to the regular equipment, an extension hose at least 50 feet (15 m) in length shall be provided to which the nozzles may be connected.

C. Mixtures
1. All water used shall be obtained from fresh water sources and shall be free from injurious chemicals and other toxic substances harmful to plant life. Brackish water shall not be used at any time. The Contractor shall identify to the Engineer all sources of water at least 2 weeks prior to use. The Engineer may take samples of the water at the source or from the tank at any time and have a laboratory test the samples for chemical and saline content. The Contractor shall not use any water from any source, which is disapproved by the Engineer following such tests.

2. All mixtures shall be constantly agitated from the time they are mixed until they are finally applied to the seedbed. All such mixtures shall be used within 2 hours from the time they were mixed or they shall be wasted and disposed of at locations acceptable to the Engineer. Fertilizer shall not be agitated for more than 20 minutes.

D. Spraying

1. Mixtures of seed, fertilizer, mulch and tackifier shall only be sprayed upon previously prepared seedbeds. The mixtures shall be applied by means of a high-pressure spray that shall always be directed upward into the air so that the mixtures will fall to the ground like rain in a uniform spray. Nozzles or sprays shall never be directed toward the ground in such a manner as might produce erosion or runoff.

2. Particular care shall be exercised to ensure that the application is made uniformly and at the prescribed rate and to guard against misses and overlapped areas. Proper predetermined quantities of the mixture in accordance with specifications shall be used to cover specified sections of known area.

3. Checks on the rate and uniformity of application may be made by distributing test sheets of paper or pans over the area at intervals and observing the quantity of material deposited thereon, or using the U.S. Department of Agriculture/Natural Resource Conservation Service (USDA/NRCS) Line Intercept Method, or other method approved by the Engineer.

4. Contractor shall install BFM in areas shown on the plans and as directed by the Engineer. BFM shall cover a minimum of 95% of the soil surface and shall be applied in two directions or directed upwards to ensure proper soil coverage. BFM shall cure a minimum of 24 hours before any rain event or irrigation occurs and shall be installed per manufacturer’s instructions.

3.3 MAINTENANCE OF SEEDED AREAS
A. The Contractor shall establish an acceptable stand of grass of uniform color and density to the satisfaction of the Engineer. If at the time when the contract has been otherwise completed it is not possible to make an adequate determination of the color, density and uniformity of such stand of grass, payment for the unaccepted portions of the areas seeded out of season will be withheld until such time as these requirements have been met.

B. The Contractor shall protect seeded areas against traffic or other use by warning signs or barricades, as approved by the Engineer. Surfaces gullied or otherwise damaged, following seeding, shall be repaired by re-grading and reseeding as directed. The Contractor shall mow, water as directed and otherwise maintain seeded areas in a satisfactory condition until final inspection and acceptance of the Work.

C. When seed, fertilizer, mulch, and tackifier is applied between June 1 and August 31, the Contractor shall protect the application from dehydration and when applied between October 15 and March 31, the Contractor shall protect the application from freezing and excess moisture.

D. An acceptable stand of grass shall be defined as a minimum of 75% grass coverage of bare soil using the U.S. Department of Agriculture/Natural Resource Conservation Service (USDA/NRCS) Line Intercept Method or other method approved by the Engineer.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL
A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
12/11/2018 Updated requirements for projects on Maritime properties
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