





Preface

The papers included in these Proceedings were prepared for the 1996
Wetlands Seminar Water for Agriculture and Wildlife and the Environment
— Win-Win Opportunities. The seminar, sponsored by the U.S. Committee
on Irrigation and Drainage and the Bureau of Reclamation, was held in
Bismarck, North Dakota, June 27-29, 1996.

The purpose of the Wetlands Seminar was to bring together professionals of
disciplines involved with agriculture and wetlands, to exchange information
and seek solutions to competing issues that might satisfy the needs of all
interests.

The Seminar included Technical Sessions and a Poster Session on four
topics:

e Agriculture and Wetlands Compatibility
o Wetlands and Water Quality
o Water for Wetlands: Appropriation/Allocation

o Fish and Wildlife Diversity and Productivity

This Proceedings includes 32 papers presented during the Seminar and a
dinner address by featured speaker Lloyd A. Jones, Vice President of Field
Operations, Delta Waterfowl.

The U.S. Committee on Irrigation and Drainage and the 1996 Wetlands
Seminar General Chairman extend their appreciation to the speakers,
authors, participants and session moderators.

Jerry Schaack
Seminar General Chairman
Carrington, North Dakota
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Agriculture and Wetlands Compatibility

science of natural resources use and management is broadened to include
other landscape features and the full range of human values, it is likely only
to add to controversy rather than lessen it.

These three issues are part of understanding the compatibility of wetlands
and agriculture.

COMPATIBILITY

The compatibility of agriculture and wetlands spans a continuum from
mutually exclusive to complementary. In the past, most agricultural
activities were incompatible with wetlands (mutually exclusive); some were
compatible; and few, if any, were complementary. However, as society,
science, and agriculture have matured, fewer and fewer agricultural activities
are totally incompatible with the maintenance of wetlands in agricultural land
or in the rural landscape.

Compatibility can be viewed as physical, cultural, economic, or
institutional/legal. The latter three can be overcome with “non-structural”
fixes, but can be the most troublesome. For example, cultural compatibility
involves the pioneering mind set of second and third generation farmers and
the attitudes of neighbors and bankers that “clean fields” are better.
Economic compatibility involves the incentives or penalties for wetland use
and their effect on the bottom line. Finally, institutional/legal compatibility
includes property rights issues and the role of the various levels of
government.

Mutually Exclusive

Activities are mutually exclusive when they can not both be done at the same
time in the same place. Exclusiveness is a function of space, competition,
and philosophy. For example, you can not both go fishing Saturday morning
and fly to Tokyo; nor can you build a shopping mall and an airport in the
same location. But you can go fishing and read a book, and you can design a
shopping concourse within an airport terminal or beneath the runway.

Cultivated crops are spatially incompatible with wetlands in fields (Fig. 1).
Wetlands must be adequately drained to provide the optimal soil-water
conditions. Spring farming and nesting ducks are also mutually exclusive.












































































































Turtle Lake Irrigation and Wildlife Area 41

approximately 1300 hectares of Class 4 lands for
the benefit of both agriculture and wildlife.

° Horizontal well and drain systems would be used
to manage the groundwater in conjunction with
surface water from the project supply system to
maximize water use for the benefits of both
wildlife and agriculture. The open canals
provide a means to deliver water to the project
areas, deliver and store water for wetland
habitat, control the water table, and remove
excess water during wet periods.

° Best Management Practices for irrigated
agriculture would be developed for the TLIA and
implemented through a cooperative Advisory Team.

° Recreation and fisheries benefits would be
derived from stabilization of Brush and Crooked
Lakes. Joint use of supply systems will increase
efficiency by utilizing the system during off-
peak periods to provide water to Crooked Lake.
The pipeline constructed to supply water to Brush
Lake could potentially deliver water to hundreds
of acres of wetlands along the pipeline route in
dry years.

o Water would be delivered to the Lake Nettie NWR
and plans are to develop a long-term water
management plan for Lake Williams, which is part
of a large saline wetland complex that supports
the United States largest concentration of piping
plovers, a threatened species.

CONCLUSION

The TLIA Conceptual Plan discusses multi-use water
resource development and utilizes concepts which have
been implemented on a somewhat fragmented basis under
traditional development. This comprehensive approach
envisions optimum benefits for irrigated agriculture,
wildlife and economic development within the project,
including mitigation. The economic analysis
procedures for this project will be similar to those
normally used by Reclamation and other federal
agencies in the United States. It is expected that a
favorable benefit cost ratio will result from such a
study since mitigation, recreation development and
drainage costs will be lower than in traditional
irrigation projects.






























California’s Central Valley 51

wildlife benefits. The practice also eliminates air pollution created by the
practice of burning, which is now tightly regulated (Wrysinski et al. 1995).

In response to the Rice Straw Burning Reduction Act, some evidence exists that
acreage estimates of winter-flooded rice fields have been increasing. Harvested
rice fields in private duck club ownership are usually reflooded in the fall for
waterfowl hunting. Some landowners lease their fields for hunting (Gilmer et
al. 1982). During the late 1970s about 79,000 acres (31,971 ha) of harvest rice
fields were flooded for waterfowl hunting (California Department of Fish and
Game 1979). Winter-flooded rice acreages estimated from surveys conducted
by DU of water districts in the Sacramento Valley have shown that during
1993-94, and the first year of the Valley CARE Program, rice growers in the
Sacramento Valley winter-flooded about 90,000 acres (36,423 ha). During
1994-95, winter flooding of rice increased to over 140,000 acres (56,658 ha),
with Valley CARE staff providing direct technical assistance to growers on
76,876 acres (31,112 ha) of rice ground (Ducks Unlimited 1995, Payne et al.
1995). During 1995-96, at least 100,000 acres (40,470 ha) of harvested rice
fields were winter-flooded.

However, these survey estimates showing continued increases since the burning
ban went into effect may be imprecise. Spell et al. (1995) used recent Landsat
Thematic Mapper (TM) scenes of the Sacramento Valley to determine the
change in winter-flooded rice fields between 1988 and 1993. Their results
indicated that 133,000 acres (53,825 ha) of rice fields were flooded during the
winter of 1988/89 and 142,000 acres (57,467 ha) were flooded in 1993/94.
Currently, work is being conducted to use TM scenes from other years and
months to determine if winter-flooding of rice fields has increased or the results
of Spell et al. (1995) were an artifact of rainfall events prior to the acquisition
of the TM scenes used in their study.

Many of the rolled, winter-flooded fields were developed as Valley CARE
demonstration sites. Staff from DU and cooperating agencies and agricultural
commodity organizations conducted field days and ranch tours for rice farmers,
environmentalists, and others, who have interests in this approach. Cooperating
groups included several Resource Conservation Districts, County Farm Bureaus,
the Natural Resources Conservation Service, the California Rice Industry
Association, as well as other organizations. DU provided funds, technical
assistance, advice, and equipment to help create this landscape-scale change.

Using other funds (primarily from the U.S. Bureau of Reclamation), the
University of California at Davis, National Biological Service, California
Waterfowl Association, and the Point Reyes Bird Observatory (all under
contract to DU) are conducting basic research into the biological and agronomic
values and problems associated with the practice of winter flooding.
Approximately $2 million will be invested in this research effort by the























































































80 1996 USCID Wetlands Seminar

excellent wastewater treatment opportunities and
habitat resources for wildlife. Initial vegetation
studies provided critical information regarding optimum
plant propagation and transplanting procedures for
installing larger wetlands systems. The nursery cells
provided plant material for the research cells and for
the Multipurpose Constructed Wetlands and will provide
material for future projects.
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Fig. 1 - USBR/NBS/EMWD Wetlands Research Facility

Research Cells

Eight 50- by 230-foot (approximately 15- by 70-meter)
research cells were constructed and planted with
California bulrush from the nursery cells in 1992. A
transplant success rate of over 99% was achieved. Four
of the cells are single-phase or fully vegetated and
four are three-phase or have a marsh-pond-marsh
configuration. The cells are used to test and evaluate
a variety of wetlands processes and system operations
issues and are available to qualified researchers for
various types of on-going wetlands research. An
initial monitoring program was conducted by EMWD to
provide baseline data. The research units have been
monitored to observe plant growth, study water quality
dynamics, and evaluate effectiveness in addressing
wildlife habitat needs.

RO/Saline Marsh Pilot Study

Constructed in 1993, this component consists of a six



























































































































Groundwater Contamination in Prairie Pothole Region 121

decades earlier was plugged during the study to prevent artificial drainage. A
cased observation well was installed near the center of the depression; this
installation had no apparent effect on drainage within the depression as water
often ponded around the casing.

Electrodes were installed in sets of 3 (20 sets) along a southwest-northeast and
northwest-southeast transects; relative elevations and distances are detailed in Fig.
1 and 2. Electrodes consisted of 2.5 x 102 inch (64-um) diameter, platinized
platinum wire which extended Q.4 inches (1 cm) from the base of a 1-inch (2.5-
cm) diameter PVC tube stoppered at both ends with a no. 2 rubber

stopper. The electrode was fused to an insulated copper wire that extended about
6 inches (15 cm) beyond the opposite end of the PVC tube. Salt bridges were
constructed from 2 ft (60-cm) lengths of PVC tubing and vented at 2, 8, and 14
inch (5, 20, and 35 cm) distances from the base (Veneman and Pickering, 1983).

Electrodes were inserted in mid -May after planting and removed at the end of
October after harvest so early pre-plant data were not obtained. Electrodes were
installed by withdrawing a 1-inch (2.5-cm) diameter core with a Hoffer tube and
then inserting the electrode fimnly into the soil. Clay from the subsoil was used to
effect a seal between the soil aad the PVC housings at the soil surface. Electrodes
were placed in a circular pattermy around a salt bridge at 6-, 12-, and 18-inch (15-,
30- and 45-cm) depths. Potenti a] measurements were recorded at near-weekly
intervals using a portable, battexy-powered multimeter.

Groundwater samples were takesn monthy from the observation well and
immediately refrigerated. A sitagle-check valve baler was constructed from a
section of 1.5-inch (3.8-cm) diameter by 2 ft (60 cm) in length from schedule 40 PVC
pipe. A field sample 17.6 oz (500 mL) was collected after bailing 2 well-volume
equivalents of water. A 7 dram (20-mL) aliquot was filtered through a

7.9 x 10 inch (0.2 pm) membrane filter, preserved with 0.7 dram (2 mL) of
concentrated H,SO,, and stored  at 40 F (4 C) until analyzed. Additional details

are given in Daniel and Starickea (1994).

Atrazine and nitrogen fertilizer ~yas surface applied on a neighboring depression
about 110 yds (100 m) from the depression rim on Hamerly clay loam and

Parnell silty clay loam soils. wheat had been uniformly grown over the

experimental site in the previous year. A split-split plot design with four
replications was used; tillage was the plot treatment, N rate and atrazine were split
plot treatments, and sampling position was the split-split plot variable. Tillage,
moldboard plow or chisel plow was uniformly applied in the fall to 19.7 yds by 66.7
yds (18 m by 61 m) areas i_ 1 a direction perpendicular to the contour.

Nitrogen fertilizer was applied =t rates, 116 or 232 Ibs N ac (130 or 260 kg N ha’
") to subplots located midslope a=nd parallel to a single contour line. Each year




















































































Hydrologic Analyses of Constructed Wetlands 149

measured. Residential areas were modeled with roofs, driveways, walkways,
parking lots, and streets contributing to the impervious component of overland
flow, and with lawns, parks and range contributing to the pervious component.
The Muskingum-Cunge channel routing technique is also non-linear and accounts
for hydrograph diffusion based on physical channel properties. The advantages of
the Muskingum-Cunge method over other hydrologic methods are that the model
parameters are physically based and the method has been shown to compare well
against the full unsteady flow equations. The Modified-Puls storage routing
method functions by receiving upstream inflows and routing these flows through a
detention pond according to defined storage versus outflow relationships.

Rainfall

Hypothetical precipitation data from Technical Paper No. 40 (U.S. Weather Bureau,
1961) and Technical Memorandum Hydro-35 (NOAA, 1977) were used to model
various hypothetical storms. Median accumulated point precipitation values of 5-
minute, 15-minute, 1-hour, 2-hour, 3-hour, and 6-hour durations were determined for
the 2-, S-, 10-, 50-, 100-, and 500-year return periods. Point rainfallamounts used in
the analysis were smoothed graphically and reflect the partial-duration-adjusted values
in TP-40. No depth-area adjustments were made due to the size of the basin. Rainfall
amounts used in the analysis are shown in Table 1.

Table 1. Accumulated point rainfall values, Ellsworth AFB.

Refurn Accumulated Point Rainfall (inches)

Period S-min 15-min 1-hour 2-hour 3-hour 6-hour
2-year 0.36 0.69 1.05 1.19 1.25 1.45
5-year 0.46 0.90 1.45 1.62 1.73 2.00
10-year 0.54 1.05 1.75 1.92 2.05 2.35
50-year 0.72 1.42 2.40 2.67 2.82 3.20
100-year 0.80 1.58 2.70 3.00 3.20 3.55
500-year 1.02 2.17 3.50 3.80 4.00 4.50
































































































































































202 1996 USCID Wetlands Seminar

the water conveyance system. Several species of
fish and other aquatic life have continued to
inhabit the spring and adjacent water channels,
from construction through the present. However, in
recent years, the endangered fish at Phantom have
declined in numbers to dangerously low levels.

In 1992, a design was derived after consultation
with the Rio Grande Fishes Recovery team, State and
federal agencies, and the water users for the
development of a refugium to provide native habitat
for the propagation of the endangered fish.
Construction of the refugium was completed in
Summer 1993, with the introduction of the pupfish
and gambusia in October 1993. Both species
presently thrive in the habitat at this location.
The design of this refugium has also ensured that
the flow of water from the spring will continue to
be made available for the water users along the
irrigation canal.

The immediate area surrounding Phantom Lake Springs
is home to a large number of plant and wildlife
species and many migratory species of birds. The
area around the spring is also a unique
archaeological site, with human habitation in this
area dating to 9,000 B.C.

This project is an excellent example of the manner
by which endangered species “and others concerned,”
Reclamation projects and water users may all
benefit.











































































Endangered Species Management Plan 227

sturgeon protection provided by the program is limited to one-
half mile either side of the Missouri and Yellowstone Rivers and
Lakes Oahe and Sakakawea. Piping plover protection includes
one-half mile buffer from the edge of alkali beaches known to be
used by piping plovers for nesting habitat.

How does the program work? 1In the spring of 1991, all county
agents and commercially-certified persons in North Dakota
received a copy of an endangered species bulletin for the county
in which they reside. When a private applicator purchases a
pesticide, the label must be reviewed. The label of affected
pesticides will have an endangered species precaution statement.
This is found under the precautionary statements section of the
label under environmental hazards. If the Tabel does not
contain the endangered species precaution statement, the
pesticide can be used according to label directions with no
limitations regarding endangered species.

If the Tabel does have endangered species limitations, the
pesticide user must then review the bulletin that the dealer or
county agent has available. Bulletins have also been
distributed during mandatory recertification of restricted use
pesticide applicators. The following table shows the active
ingredients for the pesticides that are currently affected by
the program. Common trade names are included to help producers
identify the pesticides included in the program.








































































































































































































































































































