[image: image4.png]United States Department of Agriculture

Natural
Resources
Conservation
Service




Shallow Water Development and Management (646)
Conservation Practice 646 - Job Sheet
                                                                                 May 2012

[image: image5.jpg]PREFERRED FORAGING DEPTHS FOR WATERBIRDS

0am 5m 10am 15am 20 m 25 m 30 35m 40 m

500 cm
300 cm

‘GREAT-BLUE HEI
ON'S PHALAROPE

WESTERN|SANPIPER

Oin 2in 4in bin 8in 10in 12 14in 16in  18in

Figure 5: Preferred foraging depths of certain waterbirds.
Source: Fredrickson and Dugger, 1993  Fredrickson and Reid, 1986.
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DEFINITION
The inundation of lands to provide habitat for fish and/or wildlife. 
PURPOSE

To provide habitat for wildlife such as shorebirds, waterfowl, wading birds, mammals, fish, reptiles, amphibians, and other species that require shallow water for at least a part of their life cycle. 
WHERE USED

Shallow water areas are developed on agricultural lands where water can be impounded or regulated by diking, excavating, ditching, and/or flooding.  Shallow water management can be applied as a compatible agriculture practice to many types of agricultural fields where implementation of this practice manages shallow water to enhance agricultural lands which provides waterbird habitat.  Optimal locations for such water management are fallow or post harvest croplands.  Additionally, shallow water areas can be developed on floodplain areas that provide refuge habitats for native fish during high flow periods.  
RESOURCE MANAGEMENT SYSTEM 
Shallow water areas can be established concurrently with other practices as part of a resource management system for a conservation management unit. This management practice can be implemented along with other structural practices when a change in management alone does not adequately address the limiting factor.  Installing wildlife structures like nest boxes, basking islands, or nesting levees will provide for a greater diversity of wildlife species to meet their breeding needs.

WILDLIFE BENEFITS
DEVELOPMENT AND MANAGEMENT OF SHALLOW WATER 
California’s Central Valley provides important habitat for migratory birds.  In a state where over 90% of the natural wetland habitat has been lost, many birds use agricultural fields for nesting, foraging and roosting.  Since 1990, the average counts of 2 million ducks and 650,000 geese are known to use the Sacramento Valley annually. The average breeding populations of waterfowl in the Sacramento Valley (since 1992) include 132,000 mallards, 7,000 gadwalls, and 6,000 cinnamon teal.  The Sacramento Valley supports 33 species of shorebirds averaging 300,000 in winter.  It is only one of two inland sites in Western North American that supports tens of thousands of shorebirds.  The Sacramento Valley supports breeding black-necked stilt, American avocets, killdeer, and black terns, including over 22,000 stilts, and 4,000 avocets.  Rice remains the key breeding habitat with over 90% of stilts and avocets nesting and brood-rearing in rice fields.  Developing and managing shallow water on agricultural fields and moist soil areas can provide supplemental habitat for resting, feeding, and brood-rearing for waterfowl, shorebirds, and wading birds.  
The following practices are a means to create habitat when it is limited or enhance existing habitat for waterbirds.  They are designed to:

· Provide shallow water foraging, roosting and brood-rearing habitat.
· Provide sufficient open habitat to allow avoidance and escape from otherwise life-threatening conditions.
· Improve the amount and seasonal availability of shallow water habitat to provide surrogate wetland/ mudflat-like habitat that is relatively free of standing or emergent vegetation. 
Flooded rice in the Sacramento Valley provides habitat to 40% of all shorebirds wintering in the Central Valley.  Despite these impressive numbers, shorebird populations in the Central Valley have declined.  One critical step in reversing these declines and increasing shorebird populations is to increase the amount of habitat available during migration and winter for these waterbirds. 
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Shallow water depths provide optimal access to preferred prey items by both shorebirds and waterfowl.  Shallow water areas are flooded to a variety of depths depending on the target bird species.  Shorebirds typically require shallow water depths between 1-4 inches whereas most waterfowl require an average depth of 4-18 inches of water (Figure 1).  
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Smaller species of shorebirds such as dunlin, western and least sandpipers require water depths from 0 - 2 inches (mudflats) and whereas longer-legged shorebirds such as black-necked stilts and American avocets require depths greater than 3 inches.  Shorebirds feed on invertebrates that live in the mudflats and in the soil at the bottom of shallowly flooded areas and also filter invertebrates from the water column.  Dabbling ducks that tip to feed like mallard, pintail, and teal cannot feed effectively on the seeds and invertebrates found on pond bottoms if the water is deeper than 18 inches.  The optimum feeding depth for these ducks is 5 to 12 inches.  
VARIABLE DRAWDOWN 
What is variable drawdown? Variable drawdown is the practice of pulling approximately 25% of check boards per week from February 1 through March 1 or later.  This practice requires that check boards are replaced after harvest and water is applied at least one time to the field as part of the rice decomposition.  Typically, all the check boards are removed from check boxes on January 31 at the same time.  The practice of variable drawdown slows the pace of field drainage while creating a matrix of shallow water habitat on the landscape at a time when this habitat type is limited.  All boards may be pulled by March 1 but extending the existence of shallow water habitat on the landscape beyond this date will continue to provide needed shallow water habitat.

These practices are intended to extend the availability of shallow water habitat into the spring and provide water of multiple shallow depths (between 1-4 inches).

Low intensity variable drawdown refers to fields that are flooded once during winter to enhance straw decomposition, and the water depth throughout the winter relies on natural precipitation or maintained at water depths between 4-18 inches.  The ‘low intensity’ portion of this practice refers to the cost of labor of pulling the boards in a staggered fashion.  
High intensity variable drawdown refers to fields that are flooded once during early winter to enhance straw decomposition, with water actively applied to maintain shallow water habitat regardless of natural precipitation inputs.  The ‘high intensity’ portion of this practice refers to the requirement to maintain a minimum water depth of 4 – 8 inches throughout late winter until February 1, when drawdown begins.

Planning considerations:

· Weekly removal of 25% of boards can be implemented in multiple ways.
· Remove all the boards in 25% of the checks each week which results in the reduction of water depth in those particular checks. This is the preferred option.  If you have enrolled 4 fields, you can remove the boards from one field each week.
· Remove enough boards in each check per week which results in the reduction of water depth by 25%. 
· For the high intensity scenario consider that in some irrigation districts, water supply is stopped in early January.  To ensure the starting water depth of at least 4 inches prior to drawdown, overfill the fields prior to water shutoff to a depth of 12 inches, depending on the water holding capacity of the soils.  Rates of water loss and water retention will vary from field to field, especially in fields with mostly sandy soils where water loss can occur rapidly.
To better maintain water in the rice fields place plastic and/or pack soil on the upstream side behind boards.  

BOARDS IN ENHANCEMENT

What is Boards-In? Boards-in refers to the replacement of check boards into the check boxes within two weeks of harvest and maintained in place until at least February 1.  This practice may increase the passive collection of rain water and create shallow water habitat in otherwise non-flooded fields.  To comply with this practice, following harvest fields are prepared by chopping, stomping, burning, or light disking/light chiseling.  Stubble disking or deep chiseling that buries more than 35% of stubble is not allowed under this option.  Boards-in is a simple way to collect rain water, which may increase straw decomposition without the added expense of applying winter water.
Planning considerations:

· It is recommended that boards be pulled on a similar schedule to Variable Drawdown for maximum habitat value however there is still value in implementing this practice if boards need to be pulled on February 1.
· If Boards-in management is being implemented in a dry year and stubble decomposition is necessary, it is reasonable to burn or flood as needed to acquire the level of straw management necessary to prepare the field for the growing season.
· To better maintain water in the rice fields place plastic and/or pack soil on the upstream side behind boards.  
EARLY FALL FLOODUP
What is Early Fall Floodup? Early Fall Floodup is the application of water to fallow fields, fields that were harvested early, or fields that are not in production for any reason.  In this practice, fields are flooded for a minimum of 30 days between August 15th and October 1.  This practice creates shallow water habitat (1-4 inches) for early fall migrants that are returning from the breeding grounds to the north.  There is very little suitable habitat for early fall migrant waterbirds that arrive in the Central Valley as early as July.  At this time of year, few wetlands are flooded and most croplands are still in cultivation.  
Planning considerations:

· Early flooded fields can become overgrown with weeds, reducing habitat value for shorebirds.  In order to maintain this practice beyond the thirty day minimum, the flooding of multiple enrolled paddies or fields may be staggered to ensure open habitats.

Additional Requirements

· Maintain at least 20% or less emergent vegetation cover to ensure habitat use by the greatest number of bird species.

· Flooding can begin as early as July 1 for early migrants, however this is in direct conflict with mosquito control recommendations, which request no flood-up until October 1 at the earliest.
· Initial implementation and scoping of this practice should be done in consultation with mosquito control officials.

WARMING/HABITAT PONDS
What are Warming/ Habitat Ponds? Warming/ habitat ponds are managed seasonal ponds that were formerly planted to rice.  These ponds will be placed in rice checks that are typically impacted by cold water inputs.  The warming ponds will not be intentionally planted or fertilized and will function as a warming pond where cold irrigation water is warmed before it is applied to adjacent checks.  The cover provided by vegetation in the warming pond will provide habitat for secretive marsh birds and waterfowl.  Ponds with areas of shallow depths between 1-4” with sparse vegetation will benefit shorebirds.  Deeper water depths with additional vegetation will provide valuable brood habitat for breeding waterfowl and waders.  The maintenance of rice checks will continue to provide suitable habitat for migratory and non migratory waterbirds, including shorebirds, waterfowl and wading birds, amphibians and aquatic reptiles.  

Additional requirements:

· It is important that flooding levels of shallow water areas managed as brood ponds be static throughout the nesting season in order to prevent inadvertent flooding of nests that may have been established during low-water or dry periods. 
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Planning considerations

· It may be necessary to build an additional internal levee to section off area of warming pond within a check or field. 
· Breeding islands can be placed within warming ponds as long as the requirements for breeding islands are met.  See breeding islands under Fish and Wildlife Structure (734) jobsheet.
· Mow or till prior to flood-up helps reduce emergent vegetation growth to meet the 50% vegetation requirement.
· When applying fertilizer and pesticides make efforts to reduce negative impacts to warming pond emergent vegetation. 


 OTHER CONSIDERATIONS FOR ALL PRACTICE TYPES
Planning Considerations
· Conduct a Wildlife Habitat Appraisal (WHAG) to determine if shallow water areas are a limiting factor for the targeted species.  

· Consider planning additional practices, such as, Fish and Wildlife Structure (734), Conservation Cover (327), Water Control Structure (587) and any other practice needed to properly manage shallow water and associated upland areas essential to maintaining growing populations of waterbirds. 
· The presence of summer water may produce mosquitos.  The landowner should consult with the local Mosquito Abatement District to ensure that timing and duration of water applications is compatible with approved pest and disease control practices.

· The ability to completely drain the shallow water area is important for several reasons.  In addition to preventing excessive growth of emergent vegetation, draining seasonal wetlands, as opposed to allowing water to gradually evaporate, can help to reduce the accumulation of salts and guard against the spread of botulism and other waterfowl and shorebird diseases.
· Prior to construction of shallow water areas, landowners should check with their local county planning departments to ensure proper compliance with local grading regulations and permit requirements.
· Field preparation and straw management may include the following: light disking, chopping, stomping, and burning.  The goal is to create a smooth surface where straw has been mostly incorporated into the soil and little stubble is left standing.  Shorebirds use mudflat-like habitats and the goal of these practices is to create these habitats during spring and fall migration and in winter.
· Less desirable field preparation and straw management options are chiseling, ripping, and stubble/ deep disking.  Deep ruts create pools that are too deep for many shorebirds and large clods limit visibility of approaching predators.
· Shallow incorporation of straw into the soil without chiseling or creating deep ruts is thought to incorporate organic material into the soil, providing food and habitat for invertebrates (the prey items for many waterbird species), while also maintaining a smooth field surface. 
General Operations and Maintenance
· Rice checks are not permanent levees and seepage may occur due to crawfish and beaver activity. Routine maintenance can ensure the proper impoundment of water.
· Check boxes and water control structures are to be inspected after each major storm or flooding event, to ensure they are functioning properly.  Remove debris from around inlet and repair any damage to boxes.
· Periodically monitor check boxes to ensure that boards are in place and functioning to maintain desired water levels.
· Any use of fertilizers, mechanical treatments, prescribed burning, pesticides and other chemicals shall not compromise the capability of the practice to provide habitat for the target species.
· Exclude livestock from shallow water areas, especially levees and around water control structures. 
REFERENCES

California Department of Fish and Game, Breeding Waterfowl Survey 1992-2011, CA Depart Fish & Game, Sacramento, CA, USA, Unpublished Data

Ducks Unlimited 1994, Managing Harvested Rice Fields for Straw Decomposition and Wintering Waterbirds 

Personal Communication Greg Yarris, Central Valley Joint Venture Science Coordinator 
Personal Communication Rodd Kelsey and Monica Iglecia, Audubon California.
Personal Communication Catherine Hickey and Khara Strom, Point Reyes Bird Observatory. 
U.S. Fish and Wildlife Service, Winter Waterfowl Survey 1990-2011, Pacific Flyway, U.S. Fish and Wildlife Service, Portland, Oregon, USA

	Client:
	
	Date:
	

	County/RCD:
	
	Contract #:
	

	Location:
	
	Acres:
	

	Tract/Field:
	
	Planner:
	


	Targeted Species
	

	Purpose of Shallow Water Management
	

	Field prep / straw management
	

	Water depth management
	

	Target date of drawdown, flood-up or boards-in
	

	Vegetation management
	

	Additional requirements
	

	Operation and maintenance
	

	Comments
	


DESIGN APPROVAL:

Design Approved by:/s/ 
     _

        Job title:      


            Date:      

client’s ACKNOWLEDGEMENT statement:

The Client acknowledges that:

a.
They have received a copy of the specification and understand the contents and requirements.

b. It shall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply with all ordinances and laws pertaining to the application of this practice.

Accepted by:/s/
     



                      Date:     


Certification:
	Monthly Inspection Dates
	Year 1
	Year 2
	Year 3

	Initial Installation
	
	
	

	First Inspection
	
	
	

	Second Inspection
	
	
	

	Third Inspection
	
	
	

	Final Inspection
	
	
	


	Additional observations and/or recommendations:




I have completed a review of the information provided by the client or have conducted a site visit and certify this practice has been applied according to NRCS standards and specifications.
Certification by:/s/     



   Job title:       

  Date:     
 (Year 1)
Certification by:/s/     



   Job title:       

  Date:     
 (Year 2) Certification by:/s/     



   Job title:       

  Date:     
 (Year 3)
The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its programs and activities on the basis of race, color, national origin, age, disability, and where applicable, sex (including gender identity and expression), marital status, familial status, parental status, religion, sexual orientation, political beliefs, genetic information, reprisal, or because all or part of an individual's income is derived from any public assistance program. (Not all prohibited bases apply to all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and TDD).  To file a complaint of discrimination, write to:  USDA,  Assistant Secretary for Civil Rights;  Office of the Assistant Secretary for Civil Rights;  1400 Independence Avenue, S.W., Stop 9410;  Washington, DC 20250-9410  Or call toll-free at (866) 632-9992 (English) or (800) 877-8339 (TDD) or (866) 377-8642 (English Federal-relay) or (800) 845-6136 (Spanish Federal-relay). USDA is an equal opportunity provider and employer. 
Figure 1.  Preferred foraging depths of certain waterbirds.  Source: Fredrickson and Dugger, 1993; Fredrickson and Reid, 1986.





Ponds will be managed for water depths between 2-12” 


The warming pond will be drawn down when the adjacent rice fields are drawn down in late summer before harvest


Management of cattail and other emergent vegetation will be necessary post drawdown.  Emergent vegetation will be managed with stubble disk at same time as rice harvest to maintain at least 50% open water in the pond. Creating a mosaic of habitat provides for seasonal needs of breeding and wintering waterfowl and wading birds.
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