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SECTION 32 93 00
LIVE STAKES (Include this specification when there is a creek crossing – Be sure to include the appropriate creek crossing detail on the plans, either “Rock Bottom” or “Sand & Gravel”)
MATERIALS
Live stakes are defined as one to three inch diameter stems cut into 18 to 36 inch lengths (longer lengths may be necessary to reach wetted soil above ground water table) and shall be one of the following species:
Black willow (Salix nigra)
Sandbar willow (Salix interio)
Redosier dogwood (Cornus sericea)
Gray dogwood (Cornus racemosa)
Or approved equal
Live posts shall be used where severe erosion or high velocity water will prohibit installation and success of live stakes, or when directed by the CITY.  Live posts are the exact same as live stakes, except live posts are larger in diameter and length than live stakes.  Live posts are defined as three to six inch diameter trees cut into 8 to 12 foot lengths with lateral branches removed.
SUBMITTALS
Prior to shipping to the site, the CONTRACTOR shall request approval of live stakes.  A delivery schedule shall be provided at least ten (10) calendar days prior to the first day of delivery of live stakes.
For each live stake order, the CONTRACTOR shall submit supplier’s certification stating the scientific and common name and number of each species.
HARVESTING
Live stakes shall be harvested just before shipment to the site or harvested no earlier than one (1) month before planting and stored in refrigerated storage at thirty-four (34) to forty degrees Fahrenheit (40°F) with greater than ninety percent (90%) humidity.
Live stakes shall be harvested after leaf drop when trees become dormant and before the buds swell and leaf out (between December and March).  Materials must be harvested before buds sprout.
Live stakes may be collected or purchased.
The collection of plant material should occur in riparian zones.  Collection shall occur where quantities of the key species are abundant.  Approval of the property owner must be obtained by the CONTRACTOR and submitted to CITY prior to collection of the live stakes.
Live stakes shall be straight branches or main stems, one to three inches (1-3”) in diameter and a minimum of four feet (4’) long.  Cutting shall occur four to six inches (4-6”) above the ground using loping shears, hand or chain saw, or other method.  Stakes shall have clean cuts and lateral branches removed with bark intact.
The basal end of the stake shall be cut at a forty-five degree (45°) angle for easy insertion into the soil.  The top of the stake shall be cut square to identify it and to allow a solid striking surface.
STORAGE
All live stakes shall arrive on site no later than twenty-four (24) hours after harvest or removal from cold storage.  It is recommended the delivery be phased to eliminate storage problems.    
Live stakes shall be harvested no earlier than one (1) month before planting and stored in refrigerated storage at thirty-four to forty degrees Fahrenheit (34-40°F) with greater than ninety percent (90%) humidity.
All live stakes shall be packed in such a way that prevents damage to bark and maintains adequate moisture.  Stakes shall be shipped in enclosed or covered truck to prevent drying.
On-site live stake storage area shall be delineated and protected from mechanical damage, freezing, and drying.  Live stakes shall be buried to a depth of at least two inches (2”) in wet mulch in a cool, shaded location until twenty-four (24) to forty-eight (48) hours prior to installation.  Mulch in the live stake storage area shall be watered thoroughly at least once a day.  The temperature shall be maintained between thirty-four and forty degrees Fahrenheit (34-40°F).  Ice shall be added to mulch, if necessary, to maintain proper temperature.
Twenty-four (24) to forty-eight (48) hours prior to installation, the live stakes shall be soaked in clear water with the basal end of the stake in the water.  If immediate planting cannot be performed, the basal end of the stake shall be kept in water and stored in a dark, refrigerated setting for a maximum of ten (10) days.
INSTALLATION
Live stakes shall be installed during while in the dormant state.  Live stakes shall not be installed after dormancy is broken or after sprouting.  Stakes that begin sprouting before installation shall be rejected.  Installation of live stakes shall not occur while the ground is frozen, or when the temperature is forecasted to rise above ninety degrees Fahrenheit (90°F) within forty-eight (48) hours after installation.
Live stakes shall be tamped into the ground with a dead-blow hammer.  Care shall be taken not to split the stake during installation.  Any stake that is split shall be removed and replaced.
A metal rod, tree planting dibble bar, pry bar, or other device, shall be used as needed to prepare a planting hole and allow for the installation of the live stake without damage to the bark and woody tissue.  An iron bar or a stinger attached to a backhoe bucket can be used to make a pilot hole in firm or rocky soil.  The pilot hole shall be less than the diameter of the stake to ensure firm contact between the stake and soil.
Live stakes shall be installed such that four-fifths (4/5) of the length of the stake is in the ground, or until meeting solid resistance.  Do not force or split the stake or scrape the bark off.
After the stake has been inserted to the final depth, the soil around the stake shall be compacted by foot to ensure that there is no gap between the soil and the stake.
Live stakes shall be installed at right (90 degree) angles to the bank beginning slightly above the normal water surface elevation and proceed up the bank.  Stakes shall be installed parallel to the stream in staggered rows to create a triangular pattern.  Stakes shall be spaced two to three feet (2-3’) apart.  Density will range between two (2) to four (4) stakes per square yard, typically three feet (3’) on center in a triangular pattern.  A minimum of three (3) rows shall be installed, starting just upstream of the disturbed creek bank.
QUALITY ASSURANCE
No species shall be substituted without prior written approval from the CITY.  The approved species of stake shall be as indicated on the contract drawings or as approved by the CITY.
Stakes shall be bundled by species and shall be identified with durable and waterproof labeling.  Labels shall state the scientific and common name and number of the species.  Scientific names shall match those in the specifications.  Stakes that are unlabeled or improperly labeled shall not be accepted.   
Stakes that are damaged or desiccated, or do not meet the material specifications shall not be accepted.  The CONTRACTOR shall remove all rejected material by the close of the working day.
WARRANTY
The CONTRACTOR shall continue to be responsible for the maintenance of all live stakes for twenty-four (24) months following Final Completion.
The CONTRACTOR shall warrantee fifty percent (50%) survival of all stakes after one (1) year following Final Completion.  If fifty percent (50%) is not achieved, the CONTRACTOR shall replace all dead stakes.  If a large amount of mortality occurs in one area, the CITY may require complete replacement of the stakes in that area, at no additional expense to the CITY.
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