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PREFACE

Wetlands are a vital element in the ecosystern, but they are disappearing and being degraded
rapidly, Although there are a number of Federal programs designed to protect wetlands, other
Federal programs and policies tend to encourage conversion and development of wetlands,

Thus, in 1985, as a precursor to developing greater consistency in Federal policies with respect
o wetlands, Congress directed the Secretary of the Interior to conduct a study of the impact of
Federal programs and subsidies on wetlands. In its guidance for the study, Congress requested a
comprehensive consideration of conservation options, but urged that particular attention be
given to expanding the approach embodied in thé Coastal Barrier Resources Act (CBRA).
Under CERA, almost all Federal expenditures which encourage sconomic growth or develop-
ment are unavailable for supporting new development in designated, environmentally sensitive,
voastal barrier islands. Accordingly, the study identifies Federal programs which could promote
the conversion or degradation of wetlands and examines ways to revise the programs to reduce
or climinate these effects.

This is the first of two reports o Congress on the impact of Federal programs on wetlands,
Volume 1 focuses on two of the most important wetland regions in the country: the bottomiand
hardwoods of the Lower Mississippi Alluvial Plain (the Dela) and the Prairie Pothole Region
of the Upper Midwest (the Prairies). Volume [T covers all other major wetland regions in the
United States: Southeastern Alaska, California's Central Valley, Florida's Everglades, Coastal
Louisiana, Maryland's Eastern Shore, Coastal Michigan, Northern Michigan, the Pocosins in
North Carolina, New Jersey, Puerto Rican Mangroves, the Texas Coast, and three western
riparian areas (Idaho, Nevada, and New Mexico),

The report is the joint product of the Department's Office of Policy Analysis and the Fish and
Wildlife Service, and was prepared under the direction of Jon H. Goldstein, Office of Policy
Analysis, For their advice and counsel throughout the preparation of this report, special
appreciation is due o Willlam P. Horn, Assistant Secretary - Fish and Wildlife and Parks;
Susan Recce, Deputy Assistant Secretary - Fish and Wildlife and Parks; Martin L. Smith,
Director, Office of Policy Analysis; and H. Theodore Heintz, Assistant Director - Economic
Analysis, Office of Policy Analysis,
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Secretary of the Interor
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Chapter 1:

EXECUTIVE SUMMARY

Background
The Function of Wetlands

Wetlands produce numerous benefits for society, They are the nursery for much of life,
providing habitat for many species of fish and wildlife. They play an important role in reducing
flooding problems by temporarily storing large quantities of water and by slowing the velocity
of flood waters. They help to maintain water quality by filtering out pollutants and sediments.
They serve to control erosion by trapping soil washed from nearby farmlands. And they are a
source of recreation, timber, and other natural products for commercial use. They are a vital
element in the ecosystem, and they are disappearing rapidly,

The Nature and Extent of the Lm

Approximately 215 million acres of wetlands existed In the conterminous United States at the
time of the Nation's settlement. By the mid-1970's, -only 99 million acres remained, 46 percent
of the original wetland acreage. Between the mid-1950" and the mid-1970% about 9 million
acres of wetland were lost. Annual wetland losses averaged 458 000 acres, an area about half
the size of Rhode Istand.

By far the most important economic sector absorbing wetlands is the agriculture sector.
Agricultural development accounted for 87 percent of wetland conversions in the period the

mid-30' to the mid-70"s, urban development for eight percent, and other development for only
five percent of the losses,

The Secretary’s next report to Congress on the status and trends of wetlands will be in 1990.
Although we will not know until then what the current situstion is nationally, recent regional
data suggest that losses remain at levels of serivus concern. However, a number of programs
have been instituted since the mid-70's which may have slowed the rate of loss, eg., the
Coastal Zone Management Program, the régulatory program established by section 404 of the
Clean Water Act of 1972, and the Swampbuster provisions of the Food Security Act of 1985,

The Federal Role

Although there are a number of Federal programs designed to protect wetlands, Federal policy
is neither comprehensive nor consistent with respect to wetland use. Indeed, Federal palicies
affect wetlands in opposing ways. Some Federal policies encourage wetland conversion by
reducing the cost, increasing the revenue, andfor reducing the risk of wetland development.
Simultaneously, other Federal programs restrict or manage wetland use through acquisition and
easement, regulation, and policy guidance.

Begulatory programs are frequently cited by conservation critics for their limitations. Among
the limitations cited are; restricled jurisdiction and limited statutory authority; divergent
interpretations of the statutes by the regulatory authorities; limited staffing for regulation and




enforcement; and failure to properly assess developmental Impacts, especially cumulative
impacts, On the other hand, developers often criticize the regulatory programs as burdensome
and intrusive, for delays in permit processing, for jurisdiction by more than one agency, and
for inconsistent interpretations of statutes.

Conservationists often accompany ther criticiems by calls for increased Federal wetland ac-
quisitions and easements. With the overwhelming majority of the remaining wetlands in private
hands, it is unrealistic to expect acquisition and easement programs alope o solve the problem
of conserving environmentally important wetlands. The cost is simply too high, given other
priorities and competing budgetary interests,

The Purpose of This Study

Although more vigorous regulation and increased acquisition would conserve more wetlands,
these approaches could be costly, Both the Administration and Congress hawve shown a
preference for attempting to redesign Federal programs which produce unwanted effects on
wetlands before engaging in additional land acquisition or regulation to counter the programs
in question. Thus, in 1985, as a precursor to developing greater comsistency in Federal policies
with respect to wetlands, Congress directed the Secretary of the Interior to conduct a study of
the impact that Federal programs and subsidies have had and are likely to have in the future
on the conversion, degradation, and conservation of wetlands in the United States.'

This is the first of two reports to Congress on the impact of these programs on wetlands.
Volume I focuses on two of the most important wetland regions in the country: the bottomland
hardwoods of the Lower Mississippi Alluvial Plain (the Delta) and the Prairic Pothole Region
af the Upper Midwest (the Prairies). Volume IT govers all other major wetland regions in the
United States: Southeastern Alasks, California’s Central Valley, Florida's Everglades, Coastal
Louvisiana, Maryvland's Eastern Shore, Coastal Michigan, Northern Michigan, the Pocosins in
Morth Carolina, New Jersey, Puerto Rican Mangroves, the Texas Coast, and three western
riparian areas (ldaho, Nevada, and New Mexico),

The study has been comprebensive in s consideration of Federal programs, examining the
effects of agricultural programs, water management programs (flood control, drainage, and
Irrigation), highway programs, land management programs {minerals development, grazing, and
forestry), conservatlon programs, and provisions of the tax code, The siudy did not address
regulatory programs in any detall, that work having already been conducted by the Office of
Technology Assessment (OTA 1984), Since the agriculiure sector absorbs the vast majority of
converted wetlands, the analysls concentrated on those programs which make conversion
technically and financially feasible by lowering the cost, Increasing the revenue, and/or reducing
the risk of conversion and development of wetlands for agriculiure,

Federal Programs Affecting Wetlands in the
Delta and the Prairies

Federal programs may affect wetlands in two wavs:
@ directly through project construction; or

& |ndirectly by altering the financial incentives to convert wetlands (Increasing revenues,
réeducing costs, reducing risks).

! The mandace for this report appesred first in the FY B3 budget for the Department of the Inigrlos, bug was
repeated and revised in the Emergency Weitlands Resources Acy of 1986 (.1, 90-63%, secrion #12),



In the Prairies and the Delta agricultural conversion accounts for almost all wetland develop-
ment. By increasing the profitability and reducing the risk of engaging in agriculture, Federal
programs alter the incentives which farmers have to bring additional land under cultivation.
Crwmers of wetlands may respond by draining and converting thelr property. The major Federal
programs which have had an effect on wetlands in the Delta and the Prairies are:

® flood control and dralnage programs of the U.S. Army Corps of Engineers and the Soil
Conservation Service in the Deltag

¢ flood control, drainage, and [rrigaton programs of the Corps and the Bureau of
Reclamation In the Pralries;

® agricultural programs and subsidies (price and income support, below market interest
rate credit, crop Insurance, disaster aid, and technical assisiance),

# fax incentives which encourage conversion of wetlands,
® highways n the Prairies, and
& conservation programs (acquisition, easement, and oversight).

A brief description of these Federal programs appears in Appendix I-1. A more detailed
description of the programs can be found in chapter 2,

Study Conclusions
The Delta:

1. Impact of Federal flood control and drainage projects:

® Federal flood control and drainage projects built in the Delta between 1935 and 1984
accounted for approximately 25 percent of total wetland depletion. These projects
(known as the Tributary Projects) played a more important role in wetland depletion
than any other factor, including the mainline levee system, increases in farm product
prices, and dry weather,

® The mainline levee systemn (built largely before 1935) together with the natural
topography also accounted for nearly 25 percent of wetland depletion in the Delta
during the period 1935-1984,

2. The role of agricultural economic conditions:

® Historicallv, clearing of forested wetlands and conversion to agriculture has been highly
profitable in the Delta.

® Basic economic conditions are no longer as favorable to botomiand development as
they have been over the past two decades. Agricultural production costs have risen
sharply over the past decade, and commodity prices have not kept pace. Under current,
depressed market conditions the opportunities for profitable conversion and develop-
ment of wetlands in the Delta are limited even with agricultural subsidies in place.

3. The effect of agricultural income and price support programs:

® Federal agriculwural income and price support subsidies significantly increased the
profitability and reduced the risk of conversion and agricultural development in the
Delta.

4. The effect of favorable tax trestment:

® Special tax code provisions which favored conversion of wetlands 1o agricultural land
also increased the profiiability and reduced the risk assoclated with conversion and
agricultural development in the Delta, but not by as much as agriculture programs.



5. The comhbined effect of tax reform and Swampbuster:

The combined effect of ineligibility for agriculture programs and elimination of those
tax deductions which favored conversion has a very significant impact on the Incentive
to convert and develop forested wetlands in the Delta: the estimated rate of return w0
the investment is reduced dramatically and the risk increased,

6, Vulnerability of the wetlands:

]

The Prairies:

Although under current (1975-1984) economic conditions battomland development has
only marginal economic feasibility, the future for these wetlands is quite uncertain and
in the long run the wetlands in the Delta remain vulnerable to agricultural develop-
ment whenever economic conditions yield high returns to agriculture.

1. The impact of Federal agriculiure programs;

Federal agriculture programs have significantly increased the profitability of drainage
in the Prairies.

The program that had the greatest impact on the incentlve 1o convert wetlands in the
Prairies was price and income supports.

Other influential programs were cost sharing for drainage and the general encourage-
ment for expansion of the agricultural sector provided by below-market rate credit.

2. The role of general economic conditions:

Drainage of prairie potholes has been generally profitable, even in the absence of
Government incentives, Federal agriculture programs made it more so, and at the
margin induced some additional drainage,

Economics is the most important factor influencing prairie pothole conversion, espe-
cially when all the costs and benefits 1o the individual, such as nuisance and avoldance
costs, are included in the analysis.

3. The effect of tax Incentives:

-

Income tax provisions, such as expensing drainage costs, while important 1o some larger
farm operations, are not generally a strong incentive to drain prairie pothales. This is
probably due to historically low income tax liabilities of Prairie farmers and the small
cost of drainage in the Prairies relative to the overall cosis of farming.

4. Impact of Federally aided roadways:

Drrainage of prairie potholes has been facilitated by outlet ditches provided through
construction of roads and highways.

The installation of privately owned lines or conduits on the right-of-way of Federal-aid
or direct Federal highway projecis for the purpose of draining adjacent wetlands is
prohibited by regulation (23 CFR 645.2090). Although the Federal Highway Admin-
istration has had regulations prohibiting encroachment since 1960, enforcement has not
resulted in sufficient penalties to eliminate the use of highway ditches for drainage.

5. Impact of water management programs:
® Water management programs have affected a sizable number of wetlands in the

Prairies. The effects have been both direct and indirect, but major impacts have come
during construction of five large dams and reservoirs along the mainstem of the
Missouri River during the 1950°s and 1960',



® The mainstern Missouri River projects resulted in the loss of nearly all the riparian
wetlands and oxbow lakes in North and South Dakota (approximately 388,000 acres).

Legislation at that time did not reguire mitigation, and indeed, almost none of the
losses were mitigated.

& It is expected that in the future the threats to Prairie wetlands from Federal water
projecis will be much reduced, because the prospects for construction of new, major
waler projects in the Prairies are limited, and the wetland impacts of new projects are
more likely to be mitigated.

® PL-566 stream channelization also induced considerable wetland drainage. The exis-
tence of a drainage outlet provided by a PL-566 project was a major factor influencing
decisions by landowners to drakn.

6. Vualnerability of the wetlands:

® A combination of changes In landownership and the cyclical nawre of agricultural

prices makes it highly lilely that most unprotected wetlands will eventually be volner-
able to conversion.

7. Prospective effectiveness of Swampbuster:

® Swampbuster will be effective in reducing the rate of conversion and conserving
wetlands in the Prairies if its provisions are vigorously enforced.

® There are provisions in the law and regulations which permit crop production on
converted wetland, and seem at variance with the underlying conservation purpose of
Swampbuster.

® Swampbuster may lead to strategic avoidance tactics, such as increased acreage of
nenprogram crops, illegal drainage, or creative real estate transfers.

Recommendations

When this study began, it was thought that the recommendation which would emerge from it
would likely be for legislation designed along the lines of the Coastal Barrier Resources Act
(CBRA). CBRA made any new development projects in designated areas on coastal barriers
ineligible for most Federally financed assistance programs. Since the study was initiated,
however, Congress has enacted three significant pieces of legislation which affect wetlands:

® The Food Security Act of 1985 with its conservation provisions (commonly called
Swampbuster);

® The Water Resources Development Act of 1986 (WRDA) with s provisions for
increased cost sharing and emphasis on the benefit principle for financing Government
programs; and

® The Tax Reform Act of 1986 which eliminated those provisions of the tax code which
encouraged conversion of wetlands to farmland at a time of agricultural surplus,

These new laws have the potential for solving many of the economic and environmental
problems which were identified during the study. As a result, there seems little need to
recommend comprehensive legislation similar to CTORA, provided existing laws are rigorously
énforced and are revised as needed when gaps and inconsistencies are identified. As a first step,
this will require a comprehensive review of the effectiveness of Swampbuster, the WRDA, and
tax reform in conserving wetlands. The recommendations below build on the foundation
established by these landmark statutes.



L.

Flood control, drainage, and other water projects:
a. Require that new Federal water projects affecting wetlands be financed in accordance

with the hemefit principle of public finance, [.e., each beneficiary should bear the cost
{including interest costs and any wetland opportunity cost) of generating his beneflts.

The Water Resources Development Act of 1986 (WRDA) constitutes a first step toward
equitably allocating responsibility for financing water projects. Under the WERDA, in
addition to the traditional costs of lands and rights-of-way, non-Federal sponsors of
flood control and drainage projects constructed by the Corps of Engineers are respons:-
ble for:

® at least 25 percent of the construction cost, and much of this in cash®
¢ all operations and mainténance expenses;

® half the cost of all development and design studies.

In addition, the WRDA prohibits the use of certain calculation technigques which have
been used previously that could have resulted in artificially inflated benefit-cost ratios.

With passage of the WRDA, Congress has made substantial progress toward eliminating
the subsidization of flood control, drainage, and navigation projects as well as reducing
the construction of inefficient projects. However, the WRDA applies only w0 projects
constructed by the Army Corps of Engineers. The concepts of efficiency and equitable
cost sharing based on allocation of benefits are well-established. They should be ex-
tended to all new water projects affecting wetlands,

To this end, all Federal water resource development agencies are operating under a
Presidential directive to seek new cost sharing arrangements with non-Federal project
sponsors, The directive specifies that project beneficiaries should bear a substantial part
of the costs of all project development. Pursuant to this policy, the Bureau of Reclama-
tion has recently negotiated a 3B percent share of construction costs for the non-Federal
sponsors of a waler development project.

The cost shares specified in the WRDA reflect a clear goal, and both equity and
efficiency will be served better if only those activitles which reflect legitimate national
objectives receive Federal financing, and non-Federal benefits are paid for by non-
Federal sponsors.

. Hequire that any agricultural benefits of new Federal water projects affecting

wetlands be evaluated using commuodity prices which reflect resource scarcity and are
free of the effects of agricultoral programs and sobsidies.

Traditionally. prices which Include the effects of agricultural programs and subsidies
have been used to evaluate the new agricultural output attributable to a water project
These artificially maintained prices consistently overvalue the agricultural cutput, and
may have resulted in some projects being undertaken which were economically
unjustifiable, but which appeared (erronecusly) to be worthwhile investments,

2. Tax code provisions favoring conversion;

Extend the provisions of Section 403 of the Tax Reform Act of 1986 to gains from the
gale of all converted wetlands,

T Althowgh maey of 1he benefits of pasi projects have socrued Jocelly, hissorically thewe have been oo cash (only
in-kind) contrihutkons hy the non-Federal sponsars.



As a precaution apainst the possible future reinstatement of differential tax treatment
for capital gains, Congress singled out gains from the sale of wetlands converted for
farming and specified that such gains be treated as ordinary income. The Department
recommends that this provision be amended to apply to the sale of all converted
wetlands, independent of the purpose for which they were converted.

3. Federally aided highways:

3.

Establish appropriate penalties for encroachment into drainage ditches for Federally
alded roadways or Federal highways.

Much past drainage into road ditches appears to have been in viclation of Federal aid
highway regulations. These ditches continue to offer an incentive to drain adjscent
farmlands. At current levels of enforcement of existing regulations, wetland drainage
into the rights-of-way on Federally aided roadways can be expected to continue.

Although offenders are occasionally forced to plug drains, current enforcement practices
provide little disincentive 1o use highway ditches for wetland drainage, The enforce-

menbtpenalty system needs (o be redesigned in order to discourage violators and redoce
enforcement costs.

Require that States and the Fish and Wildlife Service engage in pre-development

consultation for highway or roadway projects receiving Federal Highway Administra-
tion funding.

Despite the existence of a framework for early coordination, the Service sometimes has
been unable (due to resource limitations) to participate fully in the planning for
federally aided highways. In such cases, the Service may not get involved until after
State agencies have applied 1o the Corps for 404 permits. Thus, opportunities have been
foregone to alert State highway planners and local entities to the presence of wetlands
and other environmentally sensitive resources and to advise them about evoiding adverse
project effects. With participation by the Service coming late in the planning period,
options for changing the design of projecs have been foreclosed or limited.

The FHWA has just issued a report, identifying a variety of practices and techniques for
making the early coordination process for federally alded highway projects more effec-
tive, Adoption of the procedures ideniifled in the report will go a long way toward
solving many of the inadequacies in the consuliation process. Congress should encour-
age the States to implement the proposed procedures, and the Service will make every
effort to utilize these procedures to resolve early on any differences with Federal and
State highway agencies.

4. Conservation initiatives:

a.

b,

To the extent permitted by budgetary constraints, encourage the development and
implementation of projects for the creation, protection, and restoration of wetlands in
conjunction with authorized projects for navigation, flood control, and drainage in the
Lower Mississippi Valley.

Activities of this nature have been authorized by Congress with the intention of
mitigating the environmental effects of past projects and providing mitigation concur-
rently with construction of present projects, However, no funds have been appropriated
by Congress. Higher priority could be given to these activities within existing funding
levels in order not to add to the Federal deficli,

Extend the mitigation requirements of the Water Resources Development Act of 1586
to all Federal projects which affect wetlands.



Section 906 of the WRDA requires that mitigation be conducted either prior to or
concurrently with consiructlon; includes mitigation costs among those to be shared by
non-Federal sponsors; authorizes mitigation for fish and wildlife damages resulting from
past, present, or future projects; and requires that a mitigation plan accompany any
proposal for authorization of a new project.

The WRDA applies only W projects constructed by the Corps. If mitigation is a
desirable Federal objective, then it is appropriate no matter which agency undertakes
the project.

e, To the extent permitted by budgetary comstraints, take advantage of temporarily
depressed prices for wetlands by accelerating planned acquisition and easements and
encourage State, local, and private arganizations to do the same.

Current economic conditions in the agriculture sector have depressed the marker value
of some wetlands, Tax reform together with the Swampbuster sanctions have com-
plemented this trend in land values. As a result, landowners are willing to sell their land
or grant conservation easements at prices significantly below these which prevalled
during recent years,

Although the Federal Government has an active acguisition/easement program, Federal
resources alone are insufficient to resolve the problem of wetland conservation. Con-

gress should seek ways of encouraging greater State, local, and private conservation
efforts.

d. Encourage State and local agencies and private conservation organizations to partici-
pate in cost sharing for wetland restoration projects with landowners enrolled in the
Conservation Reserve Progroant.

The Conservation Reserve Program (CRP) provides annual rental payments o farmers
who enroll their highly erodible cropland in the CRP for 10 years, The program also
pays for half of the cost of conducting required conservation control measures, Many
eligible properties contain existing or drained wetlands, and one of the approved
conservation practices Is the establishment of shallow water areas for wildlife, eg.,
restoration of wetlands.

As of March, 19288, only 1,467 acres of the approximately 23 million acres enrolled in
the CRP involved the establishment of shallow water areas for wildlife. There is
evidence that many more CRP participants would engage in wetland restoration if they
were relieved of the higher costs (relative to other conservation practices) and assured
that a1t the end of their enroliment period their wse of the wetland would not be
restricted.

Estimates by the Service suggest that there are a significant number of wetland basins in
the CRP and that they could be reestablished at modest cost, Iowa already has a
post-sharing program for restoring wetlands on CRP enrolled lands, Other 5tates and
privaie conservation organizations should be encouraged 1w follow their lead.

5, Tailoring existing 404 regulatory program:

Recognize the special importance of Prairie Pothole wetlands by encouraging the
Secretaries of the Army and Interior and the Administrator of EPA to closely monitor
and coordinate the interagency review of this region’s wetlands.

The Corps of Engineers’ program implementing section 404 of the Clean Water Act is
one of the most important Federal processes for regulating activities affecting wetlands,
Normally, persons seeking 10 conduct activities that would resull in the discharge of



dredged or fill material onto wetlands must obtain a permit from the Corps, In an effort
1o manage the workload and administer the program, the Corps has issued several
nationwide permits (general authorizations to proceed with the proposed activities
without full review by the Corps or the resource agencies), One of these nationwide
permits allows for filling of less than 1 acre in isolated wetlands, [ also places some
reporting requirements on fills of | to 10 acres, but these larger fills do oot all receive
full review by the Corps or the respurce agencies. This program notwithstanding,
extensive loss and degradation continue to occur to small wetlands {1-10 acres) in the
Prairie Pothole Region.

Small wetlands in this region are known to be functionally important, especially to
migratory and nesting waterfowl. Approximately 36 percent of all Prairie wetlands are
smaller than 10 acres. By closely monitoring the interagency review of this region's
wetlands, the agency heads can determine whether the regulatory program needs to be
revised and greater protection extended to the small wetlands in the Prairies.



APPENDIX I-1: Description of Federal Programs Affecting Wetlands in the
Delta and the Prairies

The major Federal programs which bave had an effect on wetlands in the Delta and the
Prairies are discussed briefly below. A more detailed description of the programs can be found
in chapter 2.

Flood Control and Drainage Programs in the Delia:

Beginning in 1929, the Federal Government has constructéd an extensive system of flood
control and drainage projects (levees, floodways, channelization projects, and tributary basin
modifications) in the Delta. The projects have significantly altered the hydrology of the area.
The mainline levee system lies along the banks of the Mississippi River and in conjunction with
its attendant floodways and channelization projects provides flood protection to approximately
15 million acres of land in the Delta. The tributary projects (along the Arksnsas and Red
Rivers and the tributaries of the Mississippi River, and in the Atchafalaya Basin) complement
the mainline system and provide & variety of drainage and flood protection bencfits to over 5
million acres of land. In the absence of these flood contral and drainage projects much of the
development in the Delta would be unsustainable,

Historically, financing for the projects in the Delta has been almost entirely the responsibility
of Federal taxpayers.' The Water Resources Development Act of 1986 initiated cash contribu-
tions for Corps projects, however, thereby fundamentally altering the way in which local areas
share in the costs of Federal water projects. This Increase in local cost sharing may act as a
constraint on the demand for and authorization of new projects, and reduce developmental
pressure on wetlands. Financing for 5C5 projects can and (these days) frequently does reguire
local cost sharing. Further, Administration policy favors increased local cost sharing in order to
mare equitably reflect the distribution of project benefits.

Flood Control, Drainage; and Irrigation Programs in the Prairies:

During the 1950°s and "1960% the Federal Government constructed five large dams and
reservoirs along the mainstem of the Missouri River. Financing for the construction of these
projects was almost entirely Federal, and except for the sale of hydroelectric power, operation
of the facilities is heavily subsidized, 1oo,

As the reservoirs filled, wellands were imundated. The mainstem Missouri River projects
resulted in the loss of nearly all the riparian wetlands and oxbow fakes in Morth and Socuth
Dakota (approximalely 388,000 acres). Only very minor mitigation has occurred. Although the
original project designs for the dams and reservoirs in the Prairies called for considerable
irrigation (with potentially much more serious consequences for wetlands), almost none of the
anticipated irrigation materialized. It i5 expected that in the future the threats w Praisie
wetlands from Federal water projects will be much reduced, because the prospects for construc-
tion of new, major waler projects in the Prairies are limited, and the wetland impacts of new
projects are likely to be mitigated.

Agriculture Programs:

For many years the Federal Government has intervened in the agricultural sector o support
and stabilize farm income and commodity prices and to maintain consistent levels of supply.
Over the last 30 years Federal agriculture policy has evolved into a mix of supply controls,
production subsidies, technical assistance programs and programs to promote export expansion.

! Cost sharing on Corps projects has been limived 10 contributions of lands, emements, and rlghts-of- wiy, Thee
has been some cashk cost shariog on SCS projecrs, ko,



By raising expected profitability and reducing risk, these programs may make it advantageous
for landowners to convert wetlands into cropland, and alse may make lending institutions more
willing o finance wetland conversions,

Section 1221 of the Food Security Act of 1985 (known as the "Swampbuster® provision) has
potential implicatdons for the (ulure drainage and conversion of wetlands. This provision
declares that any person who, in any crop year, produces an agriculiural commodity on
wetlands converted after Dec. 23, 1985 shall be incligible during that crop year for most
agriculture programs. If Swampbuster is vigorously enforced, the financial incentives to drain
and convert wetlands provided by agricultural programs will be reduced or climinated.

Frice and Income Support Programs: Price supports are effected through nonrecourse
commodity loans to farmers at harvest time.® The loan rates éssentially establish minimum crop
prices. A farmer’ can place his crop in stornge and receive a loan from the Government based
on the established loan rate. If the market price rises above the loan rate, the farmeér can sell
his crop on the market and repay the loan, interest, and storage costs. If the market price docs
not rise above the loan rate, the farmer can opt not to repay his loan and forfeit the collateral
(his crop) to the Governmenl. Consequently, the loan rate places a floor (a price support)
onder the commodity price.

The technique used for supporting farm incomes is called a deficiency payment, and it
constituted a supplement to the price which a farmer received for his crop. Deficiency
payments are available only for wheat, feed grains, rice, and cotton. Price supports are ilso
available for these commodities, and both types of subsidies (price supports and deficiency
payments) can be received simultaneously,

Price and Income support activities currently constitute the largest portion of Federal Govern-
ment expenditures in the agriculiural secior. Federal outlays for commedity and related
programs were $7.3 billion in FY 1984, 517.7 billion in FY 1985, $25.8 billion in FY 1986, and
are expectad 1o be $23.1 billion in FY 1987,

Disaster Paymenty: Beginning in 1973 and prior to ensctment of the Federal Crop [nsurance
Act of 1980 (FCIA), the disaster payments progearm compensated eligible farmers for losses
due 1o natural disasters. The FCLA ended the disaster assisiance program for counties in which
Federal Crop Insurance was available, However, the Secretary of Agriculture has the discretion
to issue disaster type payments o counties if he thinks the situation warrams it Disaster
pavments (o an individual cannot exceed 5100000, Prior o 1981, there were no effective limits

on dissster pavments.

Because it was free and reduced the risk of a disaster that could lower a farmer's net income,
the disaster assistance program had the potential to affect wetlands by encouraging production
in high risk areas. This potential impact was much reduced with enactment of the FCIA, and
further restricied by Swampbuster, which made farmers who planted on newly converted
wetlands ineligible for disaster assistance and crop insurance on all planted acreage.

Crap Insurance: Crop insurance reduces the risks involved in agricultural production, protect-
ing farmers against yield losses from a variety of natural causes, including flooding, which is
likely to occur on cleared bonomland areas. The Federal Crop Insurance Act of 1980 greatly
expanded the Federal crop insurance program. FCIC insurance in force was approximately $4.9
billion in 1984, and is expected to reach $9.8 billion in 1987,

! A nomrecourse Joan is nne which the Brmer |8 nom phligaed 1o repay; he can simply Goclest the collateral (the
croph

¥ Tuchnically the term o “producer™ rathir than “farmer™ = somé ricipients ant laadowners aad aol [wrmen in
e conventional sense of the wrm



The Federal Government subsidizes the premiums and administrative costs of the insurance
program. The acreage insured has grown each year since 1981, until the point where
41000000 acres are insured. Under Swampbuster farmers who plant on newly converted
wetlands are ineligible for crop insurance coverage on all planted acreage.

Low Inmterest Loans and Extensions of Credit: The Federal Government has a history of
involvement in supplying credit to agriculture. Loans have historically been provided at below
market rates. Such loans may have reduced the costs to agriculiural producers of draining and
converting wetlands. Presently, loans are less likely to be provided at below market rates, and
the subsidy takes a more subtle form -- making credit available to borrowers who were denied
credit from commercial lenders. Provisions in the recently passed Swampbuster legislation
saould climinate any impact on wetlands from such lending.

Technical Assistance: The Federal Government provides techmical assistance, conservation
planning services, and cost-sharing assistance o farmers to implement structural soil and water
conservation measures. These particular conservation programs are designed to provide soil and
water conservatlon assistance to individuals and are not oriented towards wetlands protection,
Like other agricultural programs, conservation technical assistance programs have the potential
to lower the costs of drainage and conversion to the individual producer. The incentive o
drain and convert Is provided by the free knowledge and expertise the producer has access to
through these programs.

Tax Incentives:

Under prior law, tax code provisions designed to stimulawe agriculture, capital investment,
recreation, and timber production lowered development costs and may have increased the
droinage and conversion or the modification of wetlands. Principal among these were agricul-
tural tax code provisions which allowed deductions for land clearing and soil and water
conservation expenses.’ Normally, such cost would have to be capitalized into the value of the
land and used to shield taxes only when the land was sold, The new tax law eliminates these
wetland-specific deductions, as well as some generally applicable, preferential treatment provi-
sions which may have encouraged the development of wetlands (e.g., capital gains taxation and
the investment tax credit).

Federally Alded Roadways:

Highway programs have affected wetlands both directly during road construction and indirectly
by providing a general incentive for development in an area. A persistent problem, particularly
in the Upper Midwest and the Southeast, has been the unauthorized drainage of wetlands into
adjacent highway rights-of-way. Although Federal regulations prohibit such encroachments, the
problem persists because of the difficulty of enforcement, the paolitical sensitivity of enforce-
ment, and ineffectual nature of the penalties for violating the rights-of-way,

Conservation Programs:

Under the Small Wetlands Acquisition Program, the Fish and Wildlife Service (Service) can
either purchase a wetland and surrounding upland area outright or enter into a perpetual
casement agreement which places restrictions on the wetlands. Lease and purchase prices
reflect current market conditions.

Under the Water Bank Program, wetland owners agree to protect a wetland for 10 Years in
exchange for a standardized (nationwide) annual payment Land can be enrolled |n both
programs simultaneously, but at a reduced payment rate for Service easements,

* Drainage, land leveling, and waier removal through discking and pumping all qualified as soll and water
canservathin Felivitie,
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There is some evidence that landowners enroll in the Water Bank Program when commodlty
prices are depressed and withdraw or do not renew their agreements when the market recovers,
Swampbuster should discourage this practice, however,

In addition 10 these two programs, there are a number of authorities under which wetlands can
be acquired for the National Wildlife Refuge System, However, the acreage protected under all

these programs is small relative to the developmental pressure and the annual amount of
COnversion,

There are several other statutes and two executive orders that may limit the impact of projects
on wetlands. However, under most of these authorities the Servics has no regulatory powers,
only review, comment, special study and/or reporting powers.
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Chapter 2:

DESCRIPTION OF FEDERAL PROGRAMS
AFFECTING WETLANDS

This chapier presents descriptive information about the major Federal programs which may
affect wetlands in the Prairic Pothole Region (Prairies) and the Lower Mississippi Alluvial
Plain (Delta), or may have affected them in the recent past. The effects that agricultural
programs, water management programs (flood control, drainage, and irrigation), highway
programs, conservation programs, and provisions of the tax code have on the wetlands in these
two regions is examined in chapiers 3 and 4, All other major wetland regions in the United
States and the Federal programs that may affect them will be examined in the second volume
of this report,

These programs may affect wetlands in fwo ways:
® directly through project consiruction; or

e indirectly by altering the financial incentives o convert wetlands (increasing revenues,
reducing costs, reducing risks).

By far the most important economic sector absorbing wetlands s the agriculture sector, with 87
percent of converted wetlands being devoted to agriculture nationally, In the Prairies and the
Delta agricultural conversion accounts for almost all wetland development. By increasing the
profitability and reducing the risk of engaging in agriculture, Federal programs alter the
incentives which farmers have to bring additional land under cultvation by draining and
converting wetlands.

For example, river flood control and chanpelization projects may make conversion of wetlands
to farmland both technically and financially feasible by providing drainage opportunities and by
reducing the risk of flood Iosses. In addition to these induced losses, such projects frequently
result in direct losses of wetlands during construction. Agricuftural programs, by increasing
farm rewenues and reducing costs and risks, may alter landowners” decisions regarding the
conversion of wetlands, For example, price supports may influence output by increasing the
expected market price of grain as well as reducing the risk of sharp price decreases. Tax
provisions may have similar effects, although the recent tax reform elimingted several features
of the code which were specifically targeted at reducing the costs of conversion. In an area
such as the Delta, where drainage and conversion is relatively expensive, these previous tax
provisions may have provided an important incentive for individuals considering draining amd
clearing a wetland area for agrri:ulwﬁl purposes. Furthermore, until a recent 5th Circuit
decision, land clearing for agricultural purposes was generally exempt from Federal regulation
under Section 404 of the Clean Water Act.' Hence, prior to this decision the features in
Federal programs which tend to make development of wetlands more attractive than it would
have been under pormal market conditions were largely unrestrzined by regulation.

! Avovelies Sportsmen's League v, Marsh (713 F2d 987, 13 ELR 2092 {S5th Cir. 1983)) involved a suit againsi
several landowners who had drobned ged cleared & 20,000 scre botiomland hardwood tract for conversion inio
agriculiursl production witkouy ohuaining & permiy under sedtion 404 of the Clean Water Aci The Court
concluded vhar cenain activities associated with lend clearing oa this wwact comstitoted 3 "discharpe” within the
mizanling of the Clean Werer Acl The Courl slso beld shat the bndowser weas oot exempi from secrion 404,
biecause exempiions were limlied wo "on peing" sgriculiucal actlvities, Because no Earming could hawve taken place
until afier the acresge had been clenred, the court concluded that the activities in this case were oot "nocmal
farming activicles™,
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Water Management Programs

Among the earliest public works projects were those involving navigable waters, coastal pors,
rivers, lakes and territorial seas. Over the years, Federal Government imvolvement has bromd-
ened substantially in watér resource development to include not only navigation-related work,
but also projects related to crop irrigation, municipal and industrial water supply, flood control,
electric power production, and pollution control. Many of these Federal water resource
development and management programs have directly affected wetlands, e.g.. through inunda-
tion during the creation of reservoirs; by filling with dredge and spoil material during
channelization or the construction of flood controd works; by altering a region's natural
hydrology with flood control and drainage facilities, Significant indirect impacts have occurred
as well, e.g., by making development in surrounding areas technically feasible or by lowering
the cost of such development by providing irrigation water at less than actual cost

The effects of water resource development on wetlands occur throughout the country. The
discussion of water resource programs in this report focuses on the effects of flood control and
drainage programs in the Delta and the impacts of irrigation and flood controldrainage
programs in the Prairies. In volume IT we will discuss the Federal water resource programs
which are active in other regions of the country,

The principal Federal agencies involved in water resources project development in the Delta
and the Prairies are the U.S. Army Corps of Engineers, the Soil Conservation Service (LS.
Department of Agriculture), and the Bureau of Reclamation (U.5. Department of the Interior).

Corps and 5CS projects are developed largely with Federal funds and limited local financial
contributions, Although most of the outputs from Bureau projects are sold in order to recover

costs from project customers, the pricing methods wtilized result in very sizable subsidies.
These will be discussed at some length below.

Historically, there have been no cash cosi-sharing coniribugions by non-Federal sponsors af
flood control and navigation projects construcied by the Corps. The cost sharing that has
occurred has been almost exclusively In the form of contributions of lands, easements, anil
rights-of-way. By requiring cash contributions for Corps projects, the Water Resources Devel-
opment Act of 1986 (WRDA) fundamentally aliered the way in which local areas share in the
costs of Federal water projects. For flood control the minimum local cost share is 25 percent.”
The value of any lands, easements, and rights-of-way count as part of the 15 percent, but the
minimum cash comiribution must be equal to five percent of the construction cost. Since all
lands, easements, and rights-of-way necessary for the comstruction of a project are the nom-
Faderal sponsor's responsibility, it is possible for the non-Federal share 10 exceed 23 percent.
The Act also requires 50-50 sharing of costs of studies conducted by the Corps which lead to
the development of water projects, and makes the non-Federal sponsors responsible for all
operations and malntenance costs. Further, the WRDA applies not Just (o new projects, but to
previously authorized projects which are not yet under construection, as well,

The WRDA constitutes an important step toward [inancing water projects based on the benefit
principle of public finunce under which each beneficlary bears the full cost (including any
environmental opportunity cost) of generating his benefits, The cost shares specified in the
WRDA, however, are negotizted values, and do not reflect the actual costs of providing Federal
and non-Federal benefits on a project-by-project basis,

? The Act grants the Secrerary of the Army the authocity 10 modily the cost-shering requirements in cases of
uoasuzal fnancial hardship,
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requirement for Corps projects may h_:]pl to protect
wetlands by providing an additional constrzint on the demand for and authorization -::Elnew
projects.? Although there is no corresponding generic statutory language for SCS projects,

authorizing legislation for specific projects can and (more frequently these days) does require
locul cost sharing, ond Administraton poloy favors incrensed local cost :;h.annﬂ in order to

maore cquitably reflect the distribution of project benefits. Cost sharing on Bureau projects is
negotiated on a case-by-case basis. On new Bureau projects, increased cost sharing takes the
form of non-Federal sponsors contributing to construction costs during construction (as
opposed to historically, when reimbursement began only afier construction was completed and

the project was operating).
US. Army Corps of Engincers Projects:

The Corps is the principal Federal agency with responsibility for flood contral and navigation
projects (most of which are now multipurpose projects and include irrigation, hydroelectric
power generation, municipal and industrial water supply, and recreation}). In Chapter 3, this
report focuses on water management programs in the lower Mississippi Valley region {the
Delta). The Corps’ Civil Works program in this region evolved as a multipurpose water
management strategy for flood control, navigation and other purposes. Chapter 4 concentrates
primarily on the wetland effects of agricultural programs in the Prairies, but water resourcs
programs have also been active in this region and have had a substantial impact on wetlands.
Dwring the 1950°s and [960°s the Corps constructed f(ive multipurpose dams and reservoirs on
the mainstem of the Missouri River, and in the process riparian wetlands were necessarily
inundated.

The increase in the local cost-sharing

Delta: There are four major types of flood control and drainage projects constructed and
maintained by the Corps, all of which are found in the Delta: levees, floodways, channelization
projects, and tributary basin modifications.

The central purpose of levees is o contain Moodwaters. In the Deita, mainling levess follow the
Mississippi River and provide flood protection to approximately 15 million acres in the Delia,
In addition, levee systems construcled along major and minor tributaries of the Mississippi
River, on the Red River, along the south bank of the Arkansas River, and in the Atchafalaya
Basin constitute a system of some 2000 miles of levess, floodwalls, and conrol streciuges,

Floodways divert water from the Mississippi River during times of peak floods. Channelization
prajects are intended to modify and stabilize rivers and streams in order to improve navigation,
increase flood-carrying capacity, and maintain levees. Tributary basin modifications provide a
variety of drainage and flood protection benefits for lands adjacent o tributaries.®

The first Corps projects in the Delta region were initiated in the late 1920, and project
construction reached peak levels during the 1960's. Table I1-1 shows Carps tributary projects
authorized and completed in the Delta during the period 1929-1984.°

Congress did not authorize any major new water resource project during the 10 year period
from 1976-1986. However, work continued on previously authorized projects. Additionally, 34
Corps prajects in Louisiana, 30 in Arkansas, and 18 in Mississippl have been authorized, but:

1 Alibough the nes effecs Is very Likely to be & reduction in the wetland effects of Corps projects, the reguirement
for greater local cost sharing B a two-edged swosd. The WRDA contains relatively strang provision for mitigation
of environmental efiests, However, mitgatoen is also among the project costs wo be shared by non-Federal
spunsurs. Since non-Federal sponsoss genecally feed ther they do not benefit from mitigation activities, the increass
in local cost sharing may generase incressed resistance from thess sponsces o mitgatbon inltiatives.

* Recent Corps projects have frcused on the provision of flood protection and dralnape benefits to tributary hasins,
Typical madifications include the constructlon of levees, pumpicg stations, reservedes, and dredging channels,

% The entries in Tabie I1- are for Mississippi River tributary projects construcied by the Corps only. Mainline
levees and 55 small watershed projecss in 1he Delia are not inclueded.
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have not recelved funding. Although the Water Resources Development Act of 1986 provides
for mitigation of environmental effects,” increases or changes local cost sharing, and
deauthorizes $11.3 billion worth of Corps projects, it also authorizes construction or study of
150 new projects, and its ultimate implications for wetlands is unknown, (See footnote 3.)

TABLE II-1: CORPS OF ENGINEERS TRIBUTARY FLOOD CONTROL PROJECTS
EIGHTY-NINE COUNTIES LOWER MISSISSIPPI ALLUVIAL PLAIN

1929-1984"
Year Projects Projects Projects Project
Authorized Imitiated Completed Construction

[acres protected)

1929 460,334 0 0 0
1930-1934 ] 145,000 0 02,499
19351930 1,711,291 380,084 244,400 333,227
1940-1944 2,781,067 1,575,528 277,921 214,763
1945-1949 44,740 £95,505 33,400 218,011
1950-1954 12,000 445,835 53,000 493,040
19551959 163,385 316,048 1,399,604 649,723
1960-1964 0 170,000 721,875 860,116
1965-1960 59,470 157,213 1,011,764 276,522
1670-1974 268,300 R41,640 9,640 550,307
1975-1979 0 54,470 1,131,912 662,843
1980-1984 0 0 135,805 142,565
TOTAL 5,501,087 5,021,321 5,021,321 4,499,626

® The 1able entries nre the “nereage proseceed™ by prajeces, This *protecied aren® i defined to inclide the srea
whith experiences st least some redoction in the exient amd frequency of flooding as a resuli of project
cinsirociion,

¥ The WEDA reqzkres 1hat mitigation for the fsh and wildlife effects of any new water projects caonstructed by the
Corps (including projeces previously suthorized. bur not we1 under coastraction] be conducted either prlor 10 or
concurrently with sonsiruction; suthorizes mitigation ke fsh and wildlife damages resulting from past, present,
or futore projects; and requires that & mitiganios plan scompany any propossl for auchorization of @ new project,
Auathorizatlon 1o undertake an nctivity does not ensure that a busger request wiil be forthcoming (especially whan
the setrivity is nat the principal misslon of the dgeocy) nor does it guarantes a5 appropristion by Congress with or
without such a request. Wo request ks besn mede for sueh wwilard conservarion activities, and no funds heve
been appropristed. Further, the WRDA spplies only 10 projecis constructed by the Corps, and deés not cover
projects undertaken by other water pesourcs development apencies.
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Prairies; Under the Pick-Sloan Missouri River Basin Program (authorized by the Flood
Control Act of 1944), the Corps constructed and operales five larpe dams and reservoirs along
the mainstem of the Missouri River during the 1950 and 1960's. Four of these areé in South
Dakota, while Carrison is in North Dakowm. The Bureau manages any water distribution
facilities associated with these mainstem dams and reservoirs. Tributary projects are constructed
and operated by both the Corps and the Bureau,

The projects were designed and constructed for multiple purposes: flood control, irrigation,
navigation, recreation, wildlife, municipal and industrial water supplies, and hydroelectric
power, The share of storage capacity reserved for the various purposes can be specified in any
of a number of documents: the authorizing legislation, the reports of the congressional
committées, or the design memoranda, Although the managing agencles usually have some
diseretion over the allocation of storage capacity, the legislative history is never 5o vague as o
provide them with unrestricted authority,

Although the original project designs for the dams and reservoirs in the Prairies called for
considerable irrigation (with potentially very sérious consequences for wetlands), almost none
of the anticipated irrigation materialized. The storage capacity originally intended for irrigation
i used largely to generate electricity. Only In the case of the Garrison Diversion Unit (GDU)
bs any significant amount of irrigation close o operational, and this amount is about half of
wiiat was originally authorized.” Although the storage capacity for irrigation exists, for a variety
ol reasons the demand for irrigation water has not been forthcoming, and very little of the
distribution system has been buil®

As in the Delta, there are a number of major Corps projects in the Prairies that are authorized,
but for which funds have not yet been appropriated. If these projects were constructed without
mitigation, they would result in significant, direct losses of wetlands. However, for several
reasons the prospects for construction of new, major water projects in the Prairies are limited:
the most productive sites have already been developed, leaving (at best) modest benefit-cost
ratwos on any proposed projects; new projects tend to have high overall project costs; the trend
toward increased local cost sharing has discouraged demand for projects; and increased public
concern for the environment has slowed the developmeni of projects. In the future, Corps
projects in the Prairies are likely to be restricted to small local flood control projects.

SCS Small Watershed Program:

Funds for construction of flood control and drainage structures and systems are provided
under PL-566 and through the PL-534 Flood Control Act. SCS projects, constructed under
PL-566, are designed to protect, manage, improve, and develop water and land resources within
witersheds up to 230,000 acres in size. PL-566 projects are analogous in purpose to projects in
the Corps program but are of smaller scale. In addition, the PL-566 program may include 5CS
technical assistance to help farmers take advantage of the production opportunities made
available by a project,

" Origleally suthorized in 1965, the GDU would have irrigaied 250,000 acres, Werland Josses due 1o construction
of the project would have been abour 75,000 acres. with approximarely rwo-thirds of these due 1o installztion of
the on-farm irrigation equipment and one-third due 10 the delivery system. An additional 70000 acres of wetlands
on mathonal wildlife refuges would have experincmd varying degrees of degradmion. Following o campromise
berween development and environmental laterests, the project was reswthorized In 1986, and will irrigate only
L3940 ncres. Gross wetland josses due 1o constructien will be reduced to 18,000 sores, bul 4 mitigation plan ealls
far replacement of most of these.

* Indeed, this is troe throughout the envire Missouri River Basin, As originally deslgned, the Pick-Sioan praject
would have irrigated 3 million acres of new farm lard and provided a supplemental water supply for another
00,000 acres in the ten State region. Cinly about one percent of this irrigation hes cccurred, although this will
incregse 1o ahout five percent with the completlon of the Garrisan Diversion Unii



These SCS programs are directed at reducing farm soil erosion, protecting farmlands from
Noods, and improving sgricultural yields through drainage and other land treatment measures.
Thus, they create zn opportunity and incentive for agricultural expansion and, in the process,
potential conversion of wetlands.

Probably the greatest threat to wetlands from PL-566 watershed projects emanates from the
construction of outlet channels into which landowners drain their wetlands, Very few such
projects are being contempiated for the future,

Bureaun of Reclamation Program:

Established by the Reclamation Act of 1902, the Burean constructs. operates, and mainiains
multipurpose water projects in the 17 western States primarily for irrigation, hydroelectric
power generation, and municipal and industrial water supply. The projects also provide flood
control and recreational benefits, but these are generally not primary project purposes,

Originally funded from the sale of public lands in the West, the Bureau’s program was to be
self-sustaining, with project construction costs to be répaid within tén years (without interest)
and reutilized to build additional projects. Additional appropriations soon expanded the pro-
gram, however, and in numerous pieces of legislation, beginning in 1914, Congress has altered
the nature of the repayment requirements and expanded the subsidies.

All project functions other than hydroelectric power are subsidized,” bul the subsidies lor
irrigation are among the largest. The subsidies to irrigation come largely from two sources: 1)
the interest-free repayment of capital costs and 2) the establishment of irrigators’ repayment
obligation based on the Bureau's estimate of their "ability to pay.”"" The level of the interest
subsidy has grown over the years, primarily due to Congressional extensions of the repayment
period and increases in the cost of borrowing by the Federal government. To a lesser degree,
subsidies have occurred duee to legislative changes granting moratoria on repayment and
forgiving some charges. Estimates of the magnitude of the subsidy differ, but all agree that it is
substantial. Much of the capital cost assignable to irrigators but not collected from them Is

chargﬁd to users of hvdroelectric power, Power users have been subsidizing irrigation since
1934,

Profects in the Prairies: The status of the Bureau's program in the Prairies parallels that of
the Corps. Much of the irrigation authorized by Pick-Sloan has not occurred. A number of
projects are still authorized, but since these are unlikely to be implemented without mitigation
requirements, they would not be expected to result in significant damage to wetlands. In
addition, the likelihood that they will receive funding has diminished in recent years.

Effects of Water Management Programs on Wetlands:

The potential effects of these projects on wetlands vary according to the type of project or
activity and Its geographic location, but may include direct and indirect effects on both wetland
quantity and quality. Direct effects occur during project construction, operation, and main-
tenance. During construction some wetlands are unavoidably eliminated (drained, filled, in-
undated, etc.). Operating dams alters the timing and duration of stream [lows, and in the
process can affect wetlands., Rouline maintenance of canals and watereays resulis in elimina-
tion of vegelation from surrounding wetland areas. Indirect effects occur because the projects
alter the financial incentives o convert and develop wetlands,

¥ Even hydropower users may be subsidized They pay inserest at the rate legislated for the projecr, which
historically has been less than the rate at which the Gowernment can hosrow, acd they hase the benedflt of long
repayment periods. Howewer, since hydropawer users are assigned some of the capital costs from which Irrigarors
were relleved, these subsidies may be partially or whally offset,

"' The Bureau delermines “ability-10-pay® based om n compartson of ferm income under “with" and “welthoar"
project eonditions, sljwited for an appropriate return to farm labor, capital, and menagement,

" The subshdy From power users covers anly a portion of the uncollecred capital coat, some capital costs having
een forgiven alwpether. The interest subhsidy is borne by mxpavers in general.



In the Delta the direct effects are relatively minor compared to the total number of wetlands in
the area that get converted. [ndirect effects are more important in the Delta, Channelization
and flood control projects reduce the probability of crop loss from flooding and extend the
growing season by reducing early spring flooding and by increasing the hydraulic efficiency of
on-farm drainage systems. Taken together these projects result in higher expected yiells on
cleared land, reduced yield variability, and reduced planting costs, thus favoring agricultural
development.

In the Prairies the direct effects have been sizable as reservoirs have filled and wetlands have
been inundated. The mainstem Missouri River projects resulted in the loss of nearly all the
riparian wetlands and oxbow lakes in North and South Dakota (approximately 388,000 acres).
In Scuth Dakota none of these losses has been mitigated, and only very minor mitigation has
béen conducted in North Dakota. However, approximately 30,000 acres of wetlands have
developed in the arms and upper ends of the North and South Dakota mainstem projects, and
the rate of wetland development is expected 10 increase,

There are indirect effects, as well: as development occurs in formerly flood prone areas; as
wetlands are drained into outlet channels: and as water supplied at less than full cost induces
irrigation where it would not otherwise have occurred. The first two of these effects have been
falrly significant in the Prairies. Although modern irrigation systems can be very damaging to
wetlands,” thus far the indirect effects of frrigation on wetlands have been minor in the
Frairies, because only a small percentage of the planned irrigation has materialized,

It Is likely that the future will see increased use of voluntary water marketing, i.e.. water users
transferring water to higher value uses. Increasingly water will be transferred from lrrigation to
municipal and industrial use. To the extent that this trend cuts down on the demand for new
projects, it should help to conserve wetlands, On the other hand, water reserved for wetland
conservation and the mitigation of project effects & often diswibuted In conjunction with
irrigation water, and it may be technically more difficult or more costly 1o distribute the water
for conservation and mitigation in the absence of the irrigation water, Further, water rights for
conservation often are not as secure as rights w water for commercial uses. However, given the
small ameunt of irrigation in the Prairies, the trend toward water marketing may exert only a
modest impact on wetlands in this region,

Recent Changes in the Nature of the Waler Programs:

Corps, 5C5, and Bureau officials are presently much more cognizant of the possibility that
projects may affect land development.

Corps: The whole Corps program has been substantlally reduced since the 1977 period, with
few projects funded for construction and until 1986 no new projects were autharized for future
starts. In real terms the Corps budget has declined since 1977. Now over 50 percent of that
reduced budget is allocated 1o operation and maintenance of existing projects rather than 1o
new construction. It is noteworthy that the Corps revised its evaluation guidelines for water
projects in 1978 and again in 1980 in a manner which will make economic analysis of
agricultural flood protection and drainage projects more rigorous and justification more dif-
ficult. As noted above, the Water Resources Development Act of 1986 contains some protec-

tions for wetlands and has the potential 1 limit significantly the construction of Corps projects
which may affect wetlands.

SCS: The PL-566 program now places more emphasis on non-structural watershed protection
measures, an emphasis which reduces the opportunities for conversion of wetlands, Nonathe-
less, while 5C5 is seeking to vold funding of projects which mainly provide outlets for
drainage, projects which have been authorized in the past and now are candidates for funding
would, If implemented, support some drainage activity.

** Cenver plvor and wheel line systems are ohen difficult 1o operase (n the midst of poahales, so the wetlands are
frequently draimed ar filled pricr to ismallatkon of the equipmens,
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Burean: Unlike the other two agencies the Bureau's construction budget has risen in recent
vears, and will continue to do 30 until the early 1990°s. After that it will decline unless new
projects are authorized or already authorized projects are funded. This trend reflects comstruc-
tion expenditures for a number of large projects, all of which should be completed by 1995,
With the exception of the Garrison Diversion Unit and the WEB Pipeline {2 rural,
nonagricultural water supply project) none of these major projects are in the Prairies.

As with Corps and SCS projects, the non-Federal cost burden has increased recently for
Bureau projects. On new projects the Bureau now requires the non-Federal sponsors fo
contribute 50 percent of feasibility study costs and finance up-front a portion of the construc-
ton costs for the project (as opposed to delaying reimbursement until after construction is
completed and the project is operating, as was the historical practice). Further, the Buresu's
approach to any new hydroelectric projects has been tightened significantly: the entire con-
struction cost must be paid by the non-Federal sponsor during the construction period.

Recent authorizing legislation for water resource projecis tends o include more requirements
for conservation and mitigation than in the past, making it likely that any new authorizations
and appropriations for Bureau projects also will include such requirememnts. However, in the
implementation of these requirements the Fish and Wildlife Service continues to be concerned
by the Bureau’s focus on replacement of wetland acres lost, The Service contends that wetlands
are mot all identical and that the appropriate criterion is ecological productivity rather than
area. The Bureau believes that it adequately compensates for lost wetlands.

Evaluating agricultural bewefits of water projects: In 1987 the Administration attempted an
important change In the method for evaluating the agricultural benefits of water projects.
Traditionally, prices which include the effects of agricultural programs and subsidies have been
used 1o evaluate the new agricultural output attributable to a water project. These artificially
maintained prices consistently overvalued the agricultural output, and may have resulted in
some projects being undertaken which were economically unjustifiable, but which appeared
{erroneously) to be worthwhile investments.

This bias in the traditional procedure for evaluating water projects has been present no matter
what the market conditions in the agriculture sector, It has seemed all the more pronounced,
however, because that economic condition has been one of persistent agricultural surplus,
Consequently, the Administration initiated an effort to remove the effects of government
subsidies from the prices of surplus commedities when evaluating the benefits of water
projects, and in 1987 puidelines were isswed implementing the new procedures. These proce-
dures applied broadly, even requiring that water projects which had been authorized but not
yet constructed be reevaluated using the improved pricing technigue.

The Administration’s efforts 10 Improve Government investment decisions about water re-
source development projects were thwarted, at least temporarily, when the Continuing Resolu-
tion for FY 1988 (P.L. 100-202) was amended, prohiblting Federal agencies from using the new
evaluation procedures and requiring them o continue 10 use the traditlonal, blased procedure.
The prohibition on using the new procedure Is in effect only for FY 1983, As a result, the
Administration has decided not to consider any new proposals for agricultural development
projects during the remainder of FY 1988,

Agricultural Development and Support Programs

For many years the Federal Government has intervened in the agricultural sector to support
and stabilize farm income and commodity prices and to maintain consistent levels of supply.
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Over the last 50 years Federal agriculiure policy has evolved into a mix of supply contrals,
production subsidies, technical assistance programs and programs (0 promaole export expansion.
The Department’s research for this report examined the incentives that agricultural programs
have had on net farm income over time in the Prairies and Delta reglons. By ratsing expected
profitability and reducing risk, these programs may make it advantageous for farmers 1o
convert wetlands into cropland. The price and income support programs may also make
lending institutions more willing o finance wetland conversions. Federal programs which
maintain or encourage expansion of the agriculture sector may also affect the quantity and
guality of wetlands through increased fertilizer and pesticide runoff and deep well irrigation
pumping which reduces aquifer recharge of wetland areas. The devegetation and compaction of
band which occurs when mew land B brought into production may also accelerate natural
surface runoff and erosion, leading o increased sediment loadings in wetlands.

Section 1221 of the Food Security Act of 1985 (known as the "Swampbuster" provision) has
potential implications for the future drainage and conversion of wetlands. This provision
declares that any person who, in any crop year, produces an agricultural commodity on
wetlands converted after Dec. 23, 1985 shall be ineligible during that crop vear for most
agriculture programs. If Swampbuster proves effective, the financial incentives to drain and
convert wetlands provided by agricultural programs will be reduced or eliminated.

Prior to Swampbuster, some protection to wetlands was offered by Executive Order 11990.
Fromulgated in May, 1977, Executive Order 11990, Protection of Wetlands, mandates that each
Federal agency in carrying out its individual responsibilities take action to minimize the
destruction, loss, or degradation of wetlands and preserve and enhance the natural and
beneficial values of wetlands. The order specifically requires that agencies avoid undertaking or
assisting new construction in wetlands unless no practicable alternative exists, that all practical
mejsures W minimize harm to wetlands are included in the action, and that agencies consider
the effect of a proposed actlon on the survival and quality of wetlands,

The specific USDA programs discussed in this section include:
& price and incoOme support programs
#® below market interest rate credit programs
& Crop insurance
e disaster aid
® technical assistance programs.
Price and Income Support Programs:

Commaodity Credit Corporation (CCC) programs support and stabilize farm prices and income
and maintain stable levels of supply. These goals are accomplished through CCC pavments,
purchases, and acreage reduction programs. Price and income support programs began with the
Agricultural Adjustment Act of 1933 which introduced a number of new policies — payments
to farmers for voluntary acreage reductions, on farm storage, and marketing agreements, All
subsequent farm legislation has continued 1o emphasize price and income supports for major

Erops.

Nonrecourse Commodity Loars: Congressionally-established loan rates provide minimum crop
prices through nonrecourse loans o farmers. A noorecourse [oan is one which the farmer is
not obligated to repay; he can simply forfeit the collateral (the crop). The farmer can place his
crop in storage and receive a loan from the Government based on the established loan rate. If
the market price rises above the loan rate, the farmer can sell his crop on the market and
repay the loan, interest, and storage costs, If the market price does not rise above the loan rate,
the farmer can default on the loan (without penalty) and turn the crop over to the Govern-
ment. Consequently, the loan rate places a floor under the commodity price for a participant
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Nonrecourse loans continue to represent an important component of farm policy. By setting a
price floor, nonrecourse loans reduce income variability and incresse expected returns, and
thus may provide incentives for agricultural produsers to drain and convert wetlands that
otherwise might not be cropped.

Deficiency Payments: Congressionally established tarpet prices for certain crops enable partici-
pating farmers to receive “deficiency payments” from the CCC for eligible program
commaodities when commodity prices fall below the target price for specified periods of time.
The legislative deficiency payment rate s the target price minus the higher of: (1) the loan
rate, or (2} the national average market price for the first five months of the marketing year,"
There is a $£50,000 annual limit on the payments individuals can receive under the deficiency
program.'* However, some farmers have reorganized their large farm operations into smalles
units to evade this restriction.

Deficiency payments are hased on *“program yields™ rather than actual yields. Program vields
are established by the Apgricultural Stabilization and Conservation Service [(ASCS) county
committees and are 3 function of the Farm's historical vields. Deficiency pavments are multi-
plied by a program allocation factor, In years when program expenditures are high, the
Secretary of Agriculture can invoke the program allocation factor in order to reduce expen-
ditures. The program allocation factor is legislated to be between 0.8 and 1.0, but its actual
value is not known by farmers at sipn-up time.

Because a participant’s deficiency payment is based on production rather than income, larger
farmers receive larger payments, In 1982, the largest 17 percent of participating larmers
{operating farms of 500 or more acres) received 60.2 percent of the payments. The smallest
fifty percent (farms less than 140 acres) received 10.2 percent of the payments.

Like nonrecourse loans, deficiency payments reduce both price and income variability and the
risk of farming, and in the process may provide incentives to drain and convert wetlands 10
agricultural production.

Magnitudes and Farticipation In Price and Income Support Frograms:  Price supports
{nonrecourse loans) and income supports (deficiency payments) as discussed in this repart are
available for wheat, feed grains, rice, and cotton. Sovbean producers may receive price
supports, but oot income supports. The price for sovbeans, the primary crop produced on
cleared lands in the Delta, has rarely fallen to price support levels. Wheat, corn, and rice —
crops which are frequently rotated with soybeans -- have generally had high levels of price and
income support. (In 1985 in the Deita the commodity program participation rate was over 30
percent.} Crops produced in the Prairies, such as wheat, corn, and other feed grains, have
generally had high levels of price and income support.”

Price and income support activities currently constitute the largest portion of Federal Govern-
ment expenditures in the agricultural sector. Federal outlays for commodity and relaed
programs were 57.3 billion in FY 1984, 517.7 billion in FY 1985, $25.8 billion in FY 1986, and

¥ The natlonal loan rate, which i used in the determination of maximum deficiesey payments, may differ from
the loan raie encointered by a firmer obtaining nonrecourse loand, beciuse the larer loan e b adjussed for
reginmnal conditons,

** The Secretary of Agriculture has the discretion o reduce the loan rate by 20 percent If cconomic conditions
wrrrant i1, When he exercises this amthority, the deficiency payment calculation becomes more eomplicated. The
calculation becomes two-siaped, utillzing boah the Gve-month and the rwelve-month sverspe market price, and the
tosnl payment limitition B incseased to $250,000.

™ It was not possible 10 estimate the participation rate for the Praicies 29 defined in 1his report. Portions of the
Prairies lie In the Lake, Corn Selt, and Plains regions. and participatbon rares for these regioms for 1085 were
gvnilables Lake, 33.4 pereent: Corn Bele, 358 percent; and Plains, 466 perecat, These participation rates are hased
on the 1ol aumber of actes planted, nat the tal number of acres eligible w0 paricipate [n the program.
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are expected to be 323.1 billion in FY 1987, There were 1,851,590 farms, representing about
190 million acres, participating in Government commeodity programs (corn, sorghum, barley,
oats, wheat, upland cotton, and rice) in 1985 The largest number of farms (773,520) partici-
pated in corn programs and the smallest number (19,716} In rice programs.

The price and commodity programs have the potential to affect wetlands by reducing income
variability and increasing expected returns, and this may provide incentives for producers w
drain and convert wetlands into agricultural lands,

Supply Resiriction Programs:

Acreage reductions, set-asides, pald land diversions, and the "payment-in-kind™ programs have
been the primary means of restricting supply, The general goal of these policies Is o reduce
the number of acres planted and thus reduce crop production.'® If an acreage reduction or
set-aside is in effect, producers must reduce their plantings by a specified percentage of the
acreage base for each enrplled commodity to be eligible for CCC loans, purchases, and
payments,'”

Drisaster Payments:

The Agriculture Consumer Protection Act of 1973 authorized disaster payments to compensate
farmers for prevented plantings and unusually low vyields due 1o patural disasters, adverse
weather, and other conditions beyond a producer’s control, The program covered wheat,
barley, corn, sorghum, rice and cotton.

Prior o enactment of the Federal Crop Insurznce Act of 1980 (FCIA), the disaster payments
program compensated eligible farmers for losses due 1o natural disasters, The FCIA ended the
disaster assistance program for those counties in which Federal Crop Insurance was available,™
However, the Secretary of Agriculture has the discretion 1o issue disaster type payments to
counties if he thinks the situation warrants it. Disaster payments to an individual under the
wheat, feed grains, upland cotton, and rice programs combined cannot exceed $100,000, Prior
to 1931, there were no effective limits on disaster payments.

Because it was free and reduced the risk of a disaster that could lower a farmer’s net Income,
the disaster mssistance program had the potential to affect wetlands by encouraging production
in high risk areas. This potential impact was much reduced with enactment of the FCIA. Any
residual impact was further restricted by Swampbuster, which made farmers who planted on
newly converted wetlands ineligible for disaster assistance on all planted acreage.

Crop Insurance:

Federal crop insurance was established by the Federal Crop Insurance Act of 1938, but
essentially operated as a pilot program for four decades. The Federal Crop Insurance Act of
1980 greatly expanded the Federal crop insurance program to make it the major policy for
protection from crop failure. FCIC insurance fn force was approximately $4.9 billion in 1984,
and is expected to reach 59.8 billion in 1987.

'8 Tho manrer in which managers of the supply restricilon programs respond to incresses in agricultural output
has implicarions for the benefits asociated with water resource propects. Frequently, one of the benefits idontified
for wawer resource projects s ineressed agriculooral productivity. Howewer, if the managers of the supply
resiriction programs resct 10 increases in agriculwirsl oulput By increasing supply resirkctions, then any new
aatput atrihutahis 1o & waler project is a regional benefy, bur not an oddition 1o net motkosnl peoduet. Thar s,
the location of cultlvatbon will lave changed, But eoial ougput will remain consiani,

'" Acreage bases are established for each farm for esch commodity based on the planted and consldered-planied

acreage of the commaodity in previous years. Prodocers mus devote o specified percent of the ncreage planted for
harvest io approved conservation uses.

I8 The FCIA also expanded coverage from six to 26 crogs,
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The Federal Government subsidizes the premlums and admintstrative costs of the insurance
program. The acreage insured has grown each year since 1981, unill the point where
41,000,000 acres are insured. Premlum income in 1986 was 3380 million. A variety of coverage
levels are available.” The higher the yield guarantee level and the higher the price election, the
higher will be the premium the farmer will pay. If at harvest time, the farm ylelds are below
the yield guarantee level, an insurance adjuster will visit the farm and determine the Indemnity
which the farmer 5 entitled 1o receive. Crop insurance reduces the risks involved in agricul-
tural production, protecting farmers against vield losses from a variety of natural czuses,
including flooding, which Is likelv to occur on cleared bottomland areas. However, under
Swampbuster farmers who plant on newly converted wetlands are ineligible for crop insurance
coverage on all planted acreage,

Low Interest Loans and Farm Credit

The Federal Government has a history of involvement in supplying credit to agriculture. Loans
have historically been provided at below market rates by the Farm Credit System (FCS),
Farmers Home Administration (FmHA), and the Commodity Credit Corporstion (CCC).
Below market rate loans may have reduced the costs to agricultural producers of draining and
converting wetlands, Presently, loans are less likely to be provided at below market rates, and
the subsidy takes a more subtle form — making credit available to borrowers who were denied
credit from commercial lenders. Provisions in the recently passed Swampbuster legislation
should eliminate any impaet on wetlands from such lending.

The Farm Credit Sysiem:

The Farm Credit Svstem (FC35) 15 a federally chartered cooperative owned by is farmers.
Established by the Government before WWI to provide agricultural credit in rural areas, it is
now made up of 37 regional banks that make farm-operating and mortgage loans through local
land bank associations and production credit associations. The FCS also makes loans to farm
cooperatives.™ The FCS it not a Federal agency; however, it is regulated by the Farm Credit
Administration. There are no resirictions on how the Ioaned funds are wsed. Common uses
include purchasing real estate, buying machinery, or covering production costs,™ To the extent
that FCS loans are made at less than market interest rates, the subsidy comes from the owners
of the cooperative, not the Federal Government,

FmHA Loans:

The FmHA, a Federally owned major agricultural lender, is designed to be a lender of last
resort, and borrowers must demonstrate that they cannot obtain credit elsewhere at terms and
interest rates normally charged farmers.™

" Mhe farmer tan choose amang three bevels of yield prosection, 50, 65, or 75 percent of his normal yiebd. His
rofnal yield @ referred 10 a1 his Actual Prodoction History (APH) If the Rrmer has at bensy 10 years of
sicepinble yield records, the APH will be determined by dropping the highest and lowest yield and sveraging the
pémmaining yields, If he hes less than U0 years of dawm, the APH is caloulazed by a formula which blends the
ovailaale Earm data with county average datn, (This is similar 1o the calculation of the ASCS program yields used
for determining deficiency payments.) In addition o selecting a level of yield protectem, the [armer migss alsa
chiose froom ome of three “price electipns.” This will determine (ke price which will be used 1o place a moneary
wilue oo any irurahle ipsses which occar,

M The Farm Credit Systermn hebd %48 bllilon (32 percent) of the toral $213 billion farm debt cuistanding at the end
of 1984 (OMB, FY 1987 Budan).

" Loan funds are ohtined by selling bonds on the privaie bond mariket.

™ The FmHA currently holds about 135 percemst of the toal farm debt outstanding, primarily for fSamily farmers
with limited resoarces [OME, FY 1987 Budget),



Below market rate ownership and operating loans are available directly to farmers through the
FmHA. The relatively low rates reduce the cost of capital and may encourage farmers Lo
expand the size of thelr operations. {In the past, such expansion could have occurred through
the drainage and conversion of wetlands, but if properly administered, Swampbuster should
eliminate further FmHA lending for this purpose.”’) The lcans are made primarily to family
farmers who cannot abtain private credit (o finance operations or make farm improvements. In
nddition, the FmHA has increasingly been providing disaster emergency loans which can reduce
the risk of farming in flood prone areas,

The FmHA issued regulations in 1983 (7 CFR Part 1940.301) which state that FmHA loans are
not to be allowed for activities that would directly or indirectly affect wetlands, unless there is
"no practical alternative™. If properly implemented and enforced, Swampbuster should halt
most of the lending that might affect wetlands.

Duse to recent economic conditions in the agriculture sector, FmHA bhas acquired a significant
amouent of agricultural land primarily through voluntary conveyances® FmHA's inventory of
property now contains approxdmately 1.7 million acres of land. The inventory is expected to
grow significantly during the next few years, with estimates of the altimate size of the
inventory ranging as high as 5 million acres. The size of this inventory together with the
FmHA's authority to impose deed restrictions requiring the protection andor restoration of
wetlands when property in the inventory is resold presents a unique conservation opportunity.
Although FmHA's principal objective is to resell these properties as quickly as possible in
order to recoup its capital, FmHA has recently concluded that it has a responsibility to protect
and enhance wetlands in conjunction with its property disposal process, and has entered into an
agreement with the Service to do just that. Furthermore, section 616 of the Agricultural Credit
Act of 1987 allows transfer of FmIA Inventory property to any State or Federal agency for
conservation purposes, without reimbursement. The advantage to FmHA is the disposal of
marginal land that may have been unsalable, thus eliminating future maintenance and manage-
ment costs,

In addition, FmHA will soon publish regulations implementing the farm debt restructiure and
conservation set-aside provisions of the Food Security Act of 1985 (section 1318). This
program will allow a farmer who is unable o repay his loan to have a portion of his FmHA
loan cancelled in exchange for a conservation casement of at least 50 years. The percentage of
the debt forgiven will be equal to the percentage of the farm acreage (secured by the loan)
which is placed under casement.

Conservation and Technical Assistance Programs

The USDA implements Federal soil and water conservation policy through the Soil Conserva-
tion Service (S5C5) and the Agricultural Stabilization and Conservation Sesvice [ASCSp The
SCS provides technical assistance and conservation planning services to individual farmers in
3,000 local 5CS conservation districts, although 5CS cost sharing for projects is also available
under some programs. The role of the ASCS s primarily one of providing cost-sharing
assistance to farmers to implement structural soil and water conservation measures. The

9 Borrowing for the purpese of convertimg wetlands to agriculture is maore likely in the Delia thag in Lhe
Prairies. In the Delta agzicultoral development lakes the form of large plos of forested wetlands being cleaned aml
drained, sml cin involve sizable ameuants of capital. Ie the Prairies, borrowing strictly to drain and comwert
relatively small potholes seems e lhkely.

# I4 is oot uncommeon for the indebtedness oo such praperty 0 exceed current land values by two- 10 threefold.
For example, in Misissippl thore aro 8 number of instances where pooperty having o value of 5400-600 per acre
has indebtedness ranging Dom F1500-2000 per acre. Much af this indebtedness stems from disaster emergeccy
loans isswed bolween 1982 and [983. Even at the Gme of issaance, the scurity of the loans was guestioned.
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conservation programs discussed in this section are designed to provide soil and water con-
servation assistance to individuals and are not oriented specifically towards wetlands protection.
Like other agricultural programs conservation technical assistance programs have the potential
to lower the costs of drainage and conversion to the individual producer. The incentive to
drain and convert is provided by the free knowledge and expertise the producer has access to
through these programs.

In moderately dry farming areas such as the Prairies, ASCS funding for irrigation conservation
measures, such oz land leveling for irrigation, installation of reuse pits and dugouts, may
indirectly affect wetlands quantity and quality. Land leveling for the purpose of center pivot
irrigation increases sediment loadings in nearby wetland areas, Reuse pits and dugouts collect
natural run off, preventing direct flow to wetlands and groundwater recharge of wetlands.

The particular 5C5 and ASCS programs and activities which have potential for affecting
wetlands include:

® SC5 Conservation Technical Assistance Program{CTA)
& SC5 Creat Plains Conservation Program (GPC)
& ASCS Agricultural Conservation Program [(ACP)

S5C5 Conservation Technical Assistance Program (CTA):

The CTA program, the principal soil and water conservation technical assistance program of
5C5, accounted for 58 percent (5273 million) of 1983 S5C5 technical assistance expenditures
(5C5, 1985). Prior to 1980, SCS technical assistance was provided formally through CTA on a
large scale to farmers specifically for wetland drainage, often in conjunction with cost-sharing
assistance through the ASCS Agriculture Conservation Program. Following izsuance of Execu-
tive Order 11990 in 1977, SCS implemented regulations which officially limited SC5 employees
in the kinds of technical (as well as financial) assistance they could provide to farmers for
activities that would result in new construction (including drainage) in wetland types 1-20 (7
CFR Part 650.26). These regulations specifically prohibit SCS from providing technical
assistance for activities affecting certain wetland types, and require that 5C5 assistance for
activities affecting other wetland types must be based on an SCS evaluation concluding that
there is "no practical alternative" to the proposed activity. The regulations also specify that if
specific wetland types would be drained or otherwise altered as a secondary result of a farmer’s
proposed action, 5CS could provide tlechnical assistamce only if the farmer accepted 5C5
modifications 1o the proposed action that might avoid or mitigate wetland impacts.

Although these regulations may have preatly reduced SCS assistance for direct wetland drain-
age, the flexibility they provide to SCS continues to result in SCS contributions to activities
directly and indirectly detrimental to wetlands. The regulations do not prohibit wetland
drainage if it is a secondary result of actions whose primary purpose may be, for example,
providing adequate dralnage 1o existing cropland.’ Additionally, 5C5 may provide technical

H According w TCFR B3026(2005), i wotland bypees 1 |i'|m'|_|g;]'|. A woald be drmined or otherwise altered becswuse of
siructiaral messures desipned for other purposes, land users and project sponsors will be advised of alvernatives
thay will avold or midgate the incidental loss of these werlands. 5C5 will provide assistance only if one of the
alternatives ks selesied for installation, or sdeguate mitigation s agresd 1o,

Thers are asceptions allowed 10 the rule (Section 650.26(e1k. For prample, the Chisf, 5C5 may granl an
excepilon where there is o practicable altersative,

With regard 1o the wetlsnd types, the "least™ coverape 13 provided o types | amd 2 where there |5 more
discretion, Furthar, sinca SCS and the Service use different systems for ryping wetlands, discrepancies aris. In the
past, problems have arlsen over the [dentificaion of werlands and the desermination of adequate miligation,
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assistance for projects which do oot have adverse impacis on wetlands but, oevertheless, may
greatly lacilitate wetland drainage by the farmer in the future, Further, Fish and Wildlife
Service fleld offices report that despite regulations prohibiting i, 5C5 pérsonnel continue (o
provide technical assistance on an unolficial basis o farmers wishing o drain wetlands, If SCS
technical assistance will help to mitigate erosion and water guality problems, SCS may continue
to assist landowners who plan W drain land regardless of whether or not they receive
AsEIstaTICe.,

ASCS Agricultural Conservation Program (ACP) and 5C5 Great Plains Conservation Pro-
gram (GPCP)

The ACP program provides cost-sharing to farmers nationwide of up to 75 percent of the cost
of constructing a variety of soil and water conservation and agricultural pollution abatement
practices. There is a maximum annual payment of 53,500 per person. These cost-shared
practices can include pasture establishment, conservation tillage, use of winter cover erops,
terrace imstallation, fencing, surface drains, sod walerways, animal waste facilities, use of
wegetative barriers, and contour farming®® Most ACP assistance 8 provided under annual
agreements. In FY 1983, approximately 51835 million was paid to about 204,000 farmers and
ranchers for conservation in the 50 states, Puerto Rico, and the Virgin Islands. ACP outlays for
FY B4 were $130 million, FY 85, 5181 million, and FY &6 were $139 million.

The SC5 Great Plains program offers cost-sharing to individual farmers for soil and water

conservation measures in 10 Great Plains states. Assistance provided under muld-year contracts
by this program was 321 million per year for fiscal vears 1953, 1984, and 1985.

Between 1940 and 1977, cost-sharing assistance for open ditch and tile drainage under ACP
wias used widely for wetland drainage. It has been estimated thai nearly 57 million acres of wet
farmiand, including many wetlands, were drained under this program (Environmental Law
Imstitute 1985). Much of this wetland drainage occurred in the Prairies. An estimated nine out
of ten wetiands in the Nebraska Rainwater Basin have been drained or filled with the Federal
technical and cost-sharing assistance. Also, although many of these drainage projects were
public projects, they are likely to have induced a substantial amount of additional private
drainage, since construction of public drains tends to accelerate private drainage of nearby
wetlands. Following issuance of Executive Ovder 11990, ASCS regulatory changes prohibiting
the use of ACF cost-sharing for wetland drainage effectively eliminated direct wetland drainage
under ACP." However, if a farmer has already drained a wetland, and if such action has
caused erosion or water quality problems, then cost sharing might be provided to help alleviae
these problems.

Provisions of the Tax Code Affecting Wetlands

In addition to the effects of Federal programs, tax policies may have the unintended effect of
increasing the incentive to drain and convert wetlands. Tax policies designed to stimulate
agriculture, capital investment, recreation, and timber production may increase drainage and
conversion or the modification of wetlands. By lowering the cost of development to the
taxpayer, these tax policies may reduce costs and create incentives to developed more wetlands
than would have been developed in the absence of these policies,

* Sub-surface drainage fcilities are no longer cosl-skarad,

" Specifically. ASCS forbids cost-sharing for tile or subsurince drain pipe unless such devices are a component of
anather practice (.., strip-cropping) and whe dralnage Is essential to the proper funcvioning of the conservation
practice.



This section focusses primarily on the provisions of the tax code relating to both agriculture
and timber which were in effect during the time the Department's research was performed and
which may have affected the drainage and conversion of wetlands, Although the tax code
changed substantially during the course of this study, the changes which affect wetlands
generally take the form of eliminating provisions which could have encouraged conversion and
development. The flexibility of the mathematical models developed by the Department together
with the nature of the revisions to the tax code allow analysis of tax code implications for
wetlands for both the old and newly revised codes.

The total tax expenditures for agriculture and timber are large, but it is not possible to
determine the fraction of these total tax expenditures due to the development and conversion
of wetlands.™ The Treasury estimates total tax expenditures for agriculture to be $1.3 billion in
1987. Total silviculture tax expenditures for 1987 due to capital gains treatment of tmber
incore, the investment tax credit, and the seven year amortization for reforestation are
estimated to be 3895 million.

Agricultural Tax Code Provisions:

Until the Tax Reform Act of 1986 there were three types of tax provistons affecting agricul-
tural land conversion rates which reduced income tax liability: deductions, credits, and pref-
erential taxation of capital gains, Some of these were limited to maximum amounts or by
percentages of income.

Under prior law, costs for land clearing could be deducted from taxable income, subject to an
apper limit of the lesser of $5000 or 25 percent of net farm income. Expenses in excess of this
allowance were added to the sale basis of the land. The Tax Reform Act of 1986 eliminated
this deduction for land not now being farmed. Any clearing done as maintenance for land
already in farm use continues to be deductible as an ordinary business expense. Since clearing

done as maintenance is still deductible as an ordinary expense, there is potential to evade this
tax provision.

Prior law allowed laxpavers (o deduct certain costs incurred for the purposes of soil and water
conservation that would otherwise be capitalized in the basis of the land, such as costs for
drainage, land leveling and water removal through ditching and pumping. The deduction in any
year was limited o 25 percent of gross farm income, but any expenses not deducted could be
carried forward to subsequent years. Any deductions now taken under this provision are
limited to amounts incurred in implementing an approved SCS conservation plan.

Formerly, if the land were sold within 10 years of the time the land clearing and soil and water
conservation deductions were taken, then these deductions were subject to recapture rules on a
sliding scale. Specifically, a portion of the gain resulting from these deductions was taxed as
ordinary income rather than as capital gains income. New tax laws climinate the land clearing
deduction and any capital gains advantages for wetlands, and severely restrict the use of the soil
and water conservation dedwction.

Forestry Tax Code Provisions:

Similar to the agriculture tax code provisions, timber tax provisions have the polential to
increase the financial incentives individuals have to drain andlor convert wetlands by reducing
the costs they incur, If land is retained in forestry, costs and returns from timber production
receive specialized tax treatment under the Federzl tax code. Also, because mosl timber sales

™ Tax expendilures are revenus losses attributable 1o provisions of federsl tax laws which allow & special
extlusion or deduction from grows income or which provide o special credit, a preferendal rate of me, or 2
dederred Liability.
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gualified for capital gains treatment under prior law, the tax on a dollar ingame from timber
sales was formerty less than the tax on a dollar of sales of agriculiural output. The Tax Reform
Act of 1986 retains the special tax treatment extended to silviculture by prior law with one
exception: it eliminates advantages of all capital gains (including timber) for individuals. The
effects of this may be to reduce the advantage of holding forest land.™

The mx code does permit the deduction from taxable income of other forest management
expenses in the year they were incurred. These include real property taxes and interest paid 1o
carry a debt on the forestland. This deduction may be taken even if there was no timber
income realized in the tax year.™

Other General Tax Provisions:

Prior Federal income tax law allowed the investor to shift a portion of the costs of land
development to other taxpayers. If the landowner does the development with his or her own
equipment, investment tax credits and accelerated depreciation provisions could be taken on
the equipment used in the development process, For example, the cost of depreciable improve-
ments such as drain tiles could alse be recovered under the tax system through accelerated
depreciation. Such deductions translated into reduced taxable income and raised the after-tax
pate of return on such investments, The Tax Reform Act repealed the investment tax credit and
maodified the depreciation schedules for agricultural structures.

Land development may also have been a means of lowering the tax rate on income 1o the more
favorahle capital gains tax rate. Returns on Investment funds are generally subject lo ordinary
income tax rates. However, if the investment funds were devoted to purchase and development
of land for agriculture, upon sale of the land the increased value of the land was subject to the
more favorable capital gains tax treatment. Such sttempts to convert ordinary income into
capital gains may have been an integral element in "tax-loss farming" strategies. However, tax
reform eliminated capital gains treatment aliogether,

Under prior law, costs for land clearing and drainage equipment used in development of
farmland could be deduvcted from pross Incomee, as could costs for equipment fecessary to
conduct farming activities. This could be done in lieu of using other land conversion provi-
sions. Deductions were based on application of the selected depreciation schedule and the ten
percent Investment tax credit. Depreciation on equipment to accomplish wetland conversion is
s1ill deductible under the Tax Reform Act

Interest payments on loans used to finance conversion can be deducted from txable income
tax reform did not change this. This provision lowers the costs of conversion, creating an
ingentive 1o develop more [and than might otherwise be the case.

¥ The implications for wetlands af the elimination of capital goins tax trestment for silviculiure are not entinely
clear. On fts face, reducing a tax advantage foe foresury developmient would seem to promote wetlind conserva-
thom. But forested wetlonds can sometimes be managed for Sorestry with less impact oo wetlands than other kings
of development. If the elimination of capital gains tx treatment for forestry Jeads 10 ineressed sales of foremed
weilands for developmeni ouiside U fosesiey secior, bess ranhier than more wetland conservation may ansue,

¥ an imporant deduction from income is 1be peovislon for the tinskes depletion allowance The calculation of
that allowsnce is based upon the establishment of 8 “anii deplebon raie” which is sebiracted from the unit sales
price to extablish the return to be subject 1o caplial galos mamion. Exahlishment of the onit depletion rate ceciuns
2l the time the parcel is acquired. An appraisal bs conducted 1o establish the sumber of timber units (e.g.
thousand hoard Feet, MEF) and marke1 value of the stand standing on the rract. The market valoe of the ract is
the basis in the tres, exclusive of the land, for ax purposes. By dividing 1ol timber valus by the dumber of
units, & unit value is developed which |s wermed the unit dopletion rae. Each time a unit i harvested, the
daplezion allownnce is deductsd from taxable income. Similarly, the basis lefo in the trees is also reduced. As lang
as the basis remaining in the trees 5 poshive unle depleslon deductlon may continue 1o be taken. Since depletion
reduces the hasis the taxable capitsl stemming from sale of the irect rises. Addition to the basis in the irees b
made whenever reforestation cosis i exeess of allowable deductions are incurred.
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Finally, in Sec. 403 the Tax Reform Act specifically subjects the pains from sale of "converted
wetlands" o ordinary income taxation rather thanm to capital gains tax treaiment,” This was
done as a precaution, Le., In the event that preferential tax treatment of capital gains Is
reinstated in the future, such preferential treatment will not automatically be extended 1o

wellands converted to agriculiure. However, Sec. 403 does not apply to wetlands converted for
any other purpose.

Federal Aid Highway Program

The Federal Ald Highway Program (FAIP) is one of the largest Federal construction grant
programs, Administered by the Federal Highway Administration (FHWA), the FAHP i
financed through the Highway Trust Fund (HTF). The HTF is funded through taxes on
gasoling, tires, truck and trailer sales, as well as heavy vehicle user fees. The FAHP is mainly a
coniract authority program whose funding from the HTF is authorized by Congress for a given
year. Authorized funds are apportioned by formula™ to the states and can be obligated for two
to four vear periods. States must plan highways in accordance with the FAHP regulations 1o
qualify for funding, but are otherwise free to determine state-wide priorities.

Highway programs have affected wetlands directly and indirectly. Direct wetand losses some-
times occur during construction, Highways may affect wetlands indirectly by providing a
general incentive for development in an area. A persistent problem, particularly in the Upper
Midwest and the Southeast, has been the unauthorized drainage of wetlands into adjacent
highway rights-of-way,

While certain procedural safeguards to protect wetlands are built inte the Federal program, the
cffectiveness of these has been the subject of some dispute. Principal among these have been
Section 4(f) of the Department of Transportation Statute (49 USC 1653:(f)) and Section 1.23
of FHWA regulations (23 CFR 1.23). Under certain conditions Section 4(f) protects significant
and publicly owned recreation areas, wildlife and waterfowl refuges and parks against new
highway development. The major limitation of this section is that it does not apply to privately
beld lands or public lands not classified as above. Section 1.23 of FHWA regulations prohibits
encroachments (like private drainage ditches) into highway rights-of-way unless the Administra-
tor makes a public interest finding. Mo such finding has ever been made, but encroachments
remain and continue to occur. This problem persists because of the difficulty of enforcement,
the political sensitivity of enforcement, and ineffectual penalties for violating the rights-of-way.

Another problem involving the program is that the Service frequently has little or no
involvement in the development of plans for federally alded roads or highways until State
agencies apply to the Corps for 404 permits, Thus, opportunities are foregone to alert State
highway planners to the presence of wetlands and other environmentally sensitive resources
and advise them about avoiding adverse project effects. With participation by the Service
coming late in the planning period, options for changing the design of projects are often
foreclosed or limited.

Conservation Easement and Wetlands Protection Programs

There are several Federal programs that are used to protect wetlands. One of the major
preservation programs is the FWS's Small Wetlands Acquisition Program (5WAP), which
focuses on waterfowl habitat in the Prairies. Under this program the FWS can either purchase
a wetland and surrounding upland area outright, or enter into a perpetual easement agreement

N Conversed wetland Is defined s land dralned for purpase of ngriceltumnl producticn.

¥ The formulas vary depending on the type of road (intersate, primary, secandary) but in general are based on
population ped some measure of road mileage.
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which places restrictions on the wetlands. In the case of an outright fee purchase, the FWs
buys the land at the current market value. This valuation is performed by examining recent
land sales where land sold contained wetlands. When purchasing a wetlands area, the FW5
seeks to obtain a ratio of 2:1 upland to wetland.

In the case of an ecasement purchase, the landowner gives up rights and rcesponsibilities 1o
drain, fill, burn, or level the wetland. All other ownership rights and responsibilities remain,
Uplands are not restricted with 2 FWS lease as in the purchase. Easement payments are made
on & one time, lump sum basis, with the payment varying according to land values in the
immediate area and the development potential of the wetlands.

A second Important preservation program is administered through the ASCS’s Federal Water
Bank Program (WBP), Under this program, wetland owners enter an agreement with the ASCS
promising not (o drain, bumn, fill, level, or use the wetland for a 10 year period. In exchange,
the landowner receives an annual paymeni designed fo reflect local real esiate values, IF the
land is also under a FW3S agreement, the annual payment is reduced by 20 percent. When
accepting an area Inwo the program, ASCS wies o0 malntain a X1 or 41 ratio of wplands to
wetlands.

Althouwgh the SWAF and WBFP are similar, they do provide different types and degrees of
protection. WBF agreements extend protection o and require conservation measures on
adjacent upland habitat, FW5 easements cover only wetlands, Under FWS easements, land-
owners may graze, hay, or crop the weiland basin when it s naturally dry enough. These
practices are not allowed under the WEF. FW5 easements are permanent, however. WEP
agreements afford only ten years of protection, and there is some evidence that landowners
enroll in the program when commodity prices are depressed and do not renew their agree-
ments when the market recovers.

During FY 85 the FWS5S purchased 1,250 acres and brought under easement or lease an
additional 11,755 acres of waterfow! production areas (Annual Report of Lands Under Control
of US FWS 10VMVES and 10/30/84), Water Bank has a nationwide appropriation of approxi-
mately 58 million per vear, much of which is committed to the Prairies. This funding lewel
allows about 160,000 wetland acres and 350,000 adjacent upland acres to be enrolled in the
program at any oné time, Thus, the acreape protected by Water Bank is small relative o the
developmental pressure and the annual amount of conversion.

There are several other statutes and other measures that may limit the impact of projects on
wetlands:

® The Fish and Wildlife Coordination Act (16 ULS.C. 661, et seq.) requires consideration
of impacts on habitat-and mitigation of impacts on wetlands for most Federal water
resource projects, While this Act comes into play with Federal dam construction and
related flood control structures, the sponsoring agency is only mandated to consider
FWS recommendations on mitigation. Further, mitigation is not a panacea. The
techniques for creating and restoring wetlands are still experimental. Monitoring to
determine the success of any mitgation efforts is very limited. Finally, if good faith
mitigation efforts have not been successful, it is not clear from the statutes who, if
anyone, I8 responsible for correcting the defects.
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® The National Environmental Policy Act of 1969 (42 US.C. 4321-61) requires the
preparation of an environmental impact statement for all major Federal actions signifi-
cantly affecting the environment, and many Corps public works projects fit into this
requircment,
® The Wild and Scenic Rivers Act of 1968 (16 U/.5.C. 1271-87) protects designated wild
and scenic rivers segments from dam and other development, although it does not
protect the entire river unless such protection is specified in the separate Congressional
designation.
Appendix 1I-1 provides 3 more detailed discussion of the authorities available to the Service for
protecting wetlands,
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APPENDIX II-1: Major Legislative and Administrative Authorities for Fish and
Wildlife Service Wetlands Protection Activities

The primary authorities that the Fish and Wildlife Service (Service) works under o protect
wetland resources, as well as other fish and wildlife resource values, include the Fish and
Wildlife Act of 1956 (16 U.5.C. 742a-742j), Fish and Wildlife Coordination Act (16 US.C.
661-666c), Migratory Dird Treaty Act (16 US.C. 703-711), Endangered Species Act {16 US.C.
1531-1543), Mational Environmental Policy Act (42 US.C. 4321-4347), Section 404 of the
Clean Water Act of 1977 (91 5tat. 1566 and 33 U.5.C. 1344; 86 Stat. 8384), River and Harbor
Act (33 US.C. 403), Coastal Zone Management Act (16 U.S.C. 1451-1464), Coastal Barrier
Resources Act of 1982 (16 US.C. 3501-3509), Walershed Protection and Flood Prevention Act
(16 U.5.C, 1001-1009), Federal Power Act (16 US.C. 791a-825r), Food Security Act of 1933,
Emergency Wetlands Resources Act of 1986, and Executive Orders 11990 and 11938,

Under all but three of these authorities, the Service has only review, comment, special study
andior reporting powers. The exceptions are the Migratory Bird Treaty Act and Endanpered
Species Act, where the Service has regulatory authority, and the Fish and Wildlife Act of 1956,
where the Service has responsibility for developing policy and procedures relating to fish and
wildlife.

The acquisition of lands (either through purchase or donation), especially wetlands, for
inclusion in the Mational Wildlife Refuge System is authorized by legislation such as the
Migratory Bird Conservation Act (16 US.C. 715-715d), Endangered Species Act, Fish and
Wildlife Act of 1956 and Fish and Wildlife Coordination Act. Funding for acquisition of refuge
lands [incleding waterfowd production areas) is authorized by the Migratory Bird Hunting and
Conservation Stamp Act (16 US.C. 718-7T18h), Wetlands Loan Act (16 US.C. 715), and Land
and Water Conservation Fund Act of 1965 (16 U.S.C. 460).

Legislative Authorities

The Fish and Wildlife Aet of 1956 authorizes the development and distribution of fish and
wildlife information to the public, Congress and the President, and the development of policies
and procedures that are necessiry and desirable to carry out the laws relating to fish and
wildlife. This act gives broad authority to the Secretary of the Interior (Secretary) to take such
steps as “may be required for the development, advancement, management, conservation and
protection” of fish and wildiife resources. The Secretary, in a required annual report
Congress, may mzke recommendations for additional legislation. The strength of this authority
is that it provides the Service, through the Department of the Interior (Department), with an
avenue for developing new policy and making recommendations for new legislation that could
be used to improve Federal wetland protection aliernatives.

The Fisk and Wildlife Coordination Aet (Coordinatlon Act) authorizes the Service to investigaw
and report on Federal water resource development projects and non-Federal actions requiring a
Federal permit or license.' This Act specifies that fish and wildlife conservation shall receive
equal consideration with other project purposes, This authority requires that a Federal agency
consult with the Service and State fish and wildlife agency concerning the effects on fish and
wildlife respurces of a Federal water resource development project or non-Federal water
development project requiring a permit or license, Federal agencies authorized to construct o
Operate water resource projects (primarily the Corps of Engineers and the Bureaw of Reclama-
ticn) or approve permits and licenses for non-federal projects {primarily the Corps and the

! The Tennesses Valley Authority is specifically exempred undar this set.
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Federal Energy Regulatory Commission) are required to give full consideration to the Co-
ordination Act report and recommendations of the Secretary. However, action agencies may
make determinations that do not result in adoption of the Service's recommendations. Also,
Congress may not authorize certain project features benefiting fish and wildlife resources.

Consequently, wetland resources may not receive full protection for all project. permit, or
license actions,

The Migratory Bird Treaty Act (Treaty Act) authorizes the Service to preserve, distribute,
introdece and restore migratory and gamebird populations. This authority gives the Service,
through the Secretary, broad Federal responsibility including regulatory authority to protect
migratory birds. The U.S. has negotiated migratory bird treaties with Japan and the Union of
Soviet Socialist Republics that contain provisions committing the parties to protect migratory
bird habitats. However, these treaties by themselves do not provide the legal authority to
implement these agreements, because they are not self-executing. Authority for implementing
the treaties is limited to the provisions of the Treaty Act and, in the case of the Soviet treaty,
section 3(h){2) and (3) of the Fish and Wildlife Improvement Act of 1978, 16 U.S.C. 712, and
the Migratory Bird Conservation Act, 16 U.S.C. 715-T15r. The Treaty Act focuses primarily on
preventing the unlawful waking, killing or possession of migratory birds, and does not contain
habitat provisions that provide the Department with explicit authority to protect wetland
habitats crucial to migratory birds. Most recently concern over the applicability of the criminal
sanctions in the Treaty Act to Federal employees was a factor in the decision to close the
Kesterson Mational Wildlife Refuge because of bird losses associated with contaminated agricul-
tural drainage water,

The principal purposes of the Emdangered Species Act are the conservatlon of threatened and
endangered species and the ecosvstems on which they depend. This is one of the stronger
authorities the Service works under to protect fish and wildlife resources, including wetland
habitats for listed species. The Service has regulatory authority to prohibit unauthorized taking
and possession of endangered species. Section 7 of the Act requires Federal agencles fo utilize
their authorities to carry out programs for the conservation of endangered and threatened
species. Section T also requires Federal agencies to ensure that any actlon authorized, funded,
or carried out by them Is not likely w jeopardize the continued existence of any lisied species
or result in the destruction or adverse modification of its designated critical habiat, and to
consult with the Service in carrying out this responsibility.

The National Envirenmental Policy Act (NEPA) requires that the responsible Federal official
for a major Federal action shall consult with and obtain the comments of any Federal agency
which has jurisdiction by law or expertise with respect w any environmental impact involved.
NEPA requires that Federal agencies provide detailed environmental statements on the envi-
ronment of, the expected environmental impacts of, and the alternatives to a proposed action.
NEPA documents make the positive and negative aspects of a proposed action available for
public and agency scrutiny and comment, However, agencies having authority 1o implement or
approve projects need not adopt Service recommendations to protect wetland resources or
mitigate adverse impacts stemming from a proposed project.

Section 40 of the Clean Water Aet of 1977 authorizes the Corps to issue permits for the
discharge of dredged or fill material into waters of the United States. Dredping activities
without the associated placement of fill, vegetative clearing and several specifically exempted
activities, as provided for in Section #04({1), are not coversd under this authority. The Service
provides comments and recommendations on Section 404 public notices under the authority of
the Coordination Act, The Corps’ Section 404 program Is the only Federal program influenc-
ing the use of wetland resources in many areas of the country. The Section 404 program
provides the Service with broad opportunities 1o protect wetland resources through consulta-
tion with the Corps during the review of permils. A primary purpose of this authority s to
protect, restore andior improve the quality of our Nation's water resources, especially by
protecting wetlands and associated redources.
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Section 404 of the Act appears 1w provide contiderable protection 10 natioowide aquatic ind
wetlind resources. However, for several ressoss the level of protection b limited. The Ad
restricts the type of activities that can be regulated W the discharge cate weilands of dredged
or Ml material. Wethands can be alered In many other wayl, ¢f. exavation, drainage,
clearing, or flooding. The result of reatricting regulation o the discharge of dredged o [
material b w0 leave sbout 309 of the Nation's wethind lowtes uncovered by the Section 404
program (Congressional Research Senvice 1981). la addition to the legishative constraints o |
404, the program’s effectiveness s alo influenced by the magnitede of the regulatory probica
refative to the Corps’ resources and the manner in which some Corps districts implement the
Mgt (e, low priority given to moaitoring and enforcement). Problems assoclated with the
Corps’ Section 404 program have been addressed at hearings held by the Senate Subsommittes
pn Environmental Pollution. The Movember, 1983, 40d(q) Memorandum of Agreement be
tween the Department of the Army and the Department of the Interior has resulted in more
cordial relatlons between the Corps and the Service, but It I8 unclear whether the procedumnl
changes effected by the MOA will increase the protection of wetlands,

Section 1@ of the River and Harbor Act prohibits the unauthorized obstruction or the alteration
of navigable waters by fills or comstructon of outfalls, piers, levees, etc. or work such as
dredging withowt a permit from the Corps. Under the authority of the Coordination Act, the
Service commentt on public nolicss circulsted by the Corps for such activities, The Section 10
suthornity i pencrally mited w0 c0&1s] cavigable waters and inland waterways, e, walen i
which the trampornt of commence Ours of ofcumed himtorically. The Service is penenlly
wtitfied with the level of protection afforded wetlands auociated with navigable waters under
thn suthasity,

The Coamal Zone Management Act declasei 3 mtionsl interest in the ¢ffective managemest
beneficial wie, protection and developascat of the ¢oaital ronc. Thin &t makes Federal funds
available 0 encourage Sttes to develop comprcheniive Masagement programs, ia cooperatios
with Federal and kodal governments. Stite partcipation b voluaury. The Sccretsry of Con-
merce i required to oblain :nd give adequate combderaton to the Service™s views sbout fxd
ard wildlife resources before approval of State Coatal Zooe Management Plans. Opportonite
for wetland protection are limited o the sarraw, bul edologically impuortant costal sone. Thas
Act fosters coordinated land and water wie plinning In the ¢omtal fone (0 protect importaat
coaatal resource values. Overall, this effort has resulied In Increased protection of coastl
welland retources.

The Coastal Barrier Resources Act cstablished a nétwork of 186 unita within 15 states along the
Atlantic and Guilf coasts, within which most Federal expenditures are no longer available,
There are certain exceptions o the general prohibiton. However, even In the case of the
exceptions Foderal agencies must consult with the Service and allow the Service the oppornu-
nity for written comment concerning fish and wildlife resource impacts associated with coasal
barrier development prior to making Federal funds or financial assistance availabile.

The Waterthod Protection and Fiood Preveatlon Act authorizes the Serviee 1o make surveys and
investipgations and prepere 2 report for the comervation of wildlife resources on Soil Consena-
ton Service amall watershed projocts. The Sedretary of Agriculiure b required to obain the
viewt and recommendations of the Depanment/Service prior to authoriring & project Tha
authority provides the Senvice with an opportunity 1o make recommendations 0 profec
wetlandy 3t proposed small wetershed project utes. Wetland protection under this authority
would increase If the Soil Consenation Service, & part of their wetland protection policy. esed
the Service's 1979 wethnd classification system for making wetland determinations. The Sod
Cortervation Service currently wiilires Clecelar 39, an obwolete Service wetland clwssification
system, for makiag wetland determination.



The Federal Power Aet, as amended, provides for cooperation between the Federal Energy
Regulatory Commission and other Federal agencies in the investigation of proposed power
projects, and for other agencies to provide information to the Commission upon request,
Section 4(e) of the Act requires acceptance of the Secretary of the Interior's mandatory terms
and conditions to protect any Federal reservation’ occupied by a project; Section 18 requires
acceptance of the Secretary's fishway prescripions; and Section 30{c) requires acceptance of
the Services terms and conditions for exemptions from licensing.

In 1986 the Federal Power Act was amended by the Eleciric Consumers Protection Act (ECPA).
The ECPA provides that the Federal Energy Regulatory Commission (Commission) give equal
consideration to the protection, mitigation of damage o, and enhancement of fish and wildlife.
It further requires that each license issued by the Commission include conditions for the
protection, mitigation, and enhancement of fish and wildlife resources based on recommenda-
tions provided by the Fish and Wildlife Service pursuant to the Fish and Wildlife Coordination
Act, Under the amendments to the Act, the Commission is not required to include the
Service’s recommendations if it determines they are inconsistent with the purposes and
requiremenis of the Act or other applicable law, Consequently, wetland resources may not
receive adequate protection for all license actions,

The Food Security Act of 1985 (Farm Bill) encourages removal of fragile lands from production
and provides various opportunities for wetland habitat protection and resioration while reduc-
ing Federal subsidy costs. A special wetland conservation provision, commonly called
Swampbuster, removes some of the incentives for developing wetlands by eliminating most
agricultural subsidies o persons who produce commaodities on wetlands converted after enact-
ment. Under the Farm Debt Restructure provision, wetlands on private lands may be set aside
and managed for fish and wildlife resources for at least 50 years, in exchange for debt relief w
the landowner, Wetlands interspersed with highly erodible lands may be set aside for a period
of 10 vears under the Conservation Heserve Program. States and conservation organizathons
may obtain easements on wetlands and other habitats on Farmers Home Adminkstration
(FmHA) Inventory lands (foreclosed lands) prior to resale under Section 1314 of the Farm Bill.
The Service s continuing to work with the Department of Agriculture on implementation of
provisions of the Farm Bill in order to increase opportunities for wetland protection and
enhancement.

The Emergency Wetlands Resources Act (Wetlands Act) was enacted in 1986 to promaote the
Conservation of our Nation's wetlands in order to maintzin the public benefits they provide.
The intent was to intensify cooperative and acquisition efforts among private interests and
local, State and Federal governments for the protection, management and conservation of
wetlands, The Wetlands Act contains a broad variety of measures available to the Department
o promote wetland comservation and to offset or prevent wetland losses, Thess include new
options for generating revenues for acquisition and protection of wetlands, establishing a
Mational Wetlands Priority Conservation Plan for wetland acquisition, requiring that Statewide
Comprehensive Outdoor Recreation Plans specifically address wetlands, completing the map-
ping of the MNation's wetlands, and studying the effects of Federal programs on wetlands,

lsﬂdminlstrative Authorities

Execntive Order 11990 - Protection of Wetlands. This Executive Order direcis each Federal
agency to provide leadership and take action to minimize the destruction, loss or degradation
of wetlands, and o preserve and enhance the natural and beneficial values in carrying out
agency responsibilities,

¥ Reservations include sisch lnnds as Iadian reservations, wildlife refapes, reclamation profecis. acquired lands held
far public purposes, and public lands withdrawn, reserved or withbeld from private appropriation and disposal,
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Executive Order 11958 - Floodplain Maragement. This executive order directs Federal agencies
to take floodplain management into account when formulating or evaluating water or land use
plans. The Floodplain Management Executive Order is applicable because of the strong
interrelationship between wetlands and floodplains.

An executive order represents administrative policy and does not have the force of law that
comes with delegation of authority by Congress. In particular, there is no right of private
action (judicial recourse) under an executive order. These executive orders reinforee legislative
authorities by directing Federal agencies wo exercise leadership and take action to avoid, to the
extent possible, the long-and shori-term adverse impacts associated with the occupancy and
modification of wetlands and floodplains, The purpose of the executive orders is o reduce the
loss of life and property due to floods and 1o diminish environmental damage due to
imprudent planning and development. Most Federal agencies have promulgated regulations
implementing these executive orders.’ No quantified information is available to indicate how
effective these executive orders have been in reducing wetland losses,

* Although there is oo right of private action under an executive order, usually judicial recourse is available if an
apency has promulgated regulations to implement an exgcutive order.
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Chapter 3:

CONVERSION OF FORESTED WETLANDS
OF THE MISSISSIPPI DELTA

The 5.1 millilon acre bottomland hardwood forest of the Lower Mississippi Alluvial Plain,
commenly called the Delta, contains many of the remaining prime bottomland hardwood sites
in the United States. The Delta extends 600 miles from the confluence of the Mississippi and
Ohio Rivers at Cairo, [llinois to New Orleans, and encompasses a total of 26 million acres in
seven stales. These botiomland hardwoods are among the Nation's most important wetlands.
They are prime overwintering grounds for many Morth American waterfowl, inchuding 2.5
million of the 3 million mallards of the Mississippi Flyway, nearly all of the 4 million wood
ducks and many other migratory birds. Numerous finfishes depend on the flooded hardwoods
for spawning and nursery grounds. These wetlands support many other species of wildlife,
including deer. sguirrel, raccoon, mink, beaver, fox and rabbit. They also play a vital role in
reducing flooding problems by temporarily storing large quantities of water and by showing the
velocity of flood waters, In the process, these wetlands remove chemicals such as fertilizers and

pesticides from the water, trap soil eroding from nearby farmlands, and recharge ground water
supplies.

In addition to being one of the most important wetland resource in the ULS,, the Delta is also
one of the most seriously depleted and threatened. While nationwide wetland losses have
reached the order of 50 percent, in the bottomland hardwood region of the lower Mississippi
some B0 percent of the original wetlands have been lost. Originally, the Delta included nearly
24 million acres of bottomland hardwood forested wetlands, By 1937, however, only 11.8
million acres (about 50 percent) remained, Since that time, another 6.5 million acres of
hardwood forests in the Delta have been cleared. Today, there are less than 5.2 million acres
left, approximately 20 percent of the original acreage.

During the post-war period, wetland losses have occurred in the Delta at three times the
national average rate. An estimated 2 percent of the remaining bottomland forests are lost
annually. A 1982 study by the Mational Research Council predicied that the most extensive
bosses of wetlands in the nation through the remainder of the century will be within this same
region, with another 1.5 million acres being lost by 1995,

This chapter examines the causes of the rapid rate of wetland depietion tn the Delta, and
estimates the extént 1o which Federal proprams have played a role in that depletion,

The History of Development in the Delta and the Federal Involvement

Historically, most lands in the Delta were subject to frequent flooding from the Mississippd
River and the Alluvial Valley tributaries. This frequent flooding together with the naturally
poor drainage characteristics of the relatively fat alluvial soils subject (o an average rainfall in
excess of 50 inches per year combimed W produce land with a high soil moisture content. These
conditions are tolerable only by hydrophytic vegetation, the vegetation typical of bottomland
hardwood ecosystems. Owners of these wetlands can harvest timber without substantially
altering the nature of the land, but the frequent floods and high soil moisture create conditions
hostile o agriculiural development. Sustained cultivation of this area is impossible without the
provision of flood control and drainage.
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FIGURE III-1: THE DELTA AND THE RIVERS AND SWAMPS
OF THE SOUTHEASTERN UNITED STATES

The history of change and development in the Delta has been marked by the construction of
numerous flood control, drainage, and small watershed projects and the clearing and draining
of substantial acreage for agriculture, Regional settlement began with passapge of the Swamp
Lands Acts of 1849 and 1850, under which Federal ownership of over 20 million acres of
swamp lands was deeded to the States. These acts provided for the States to sell the lands and
use the proceeds for reclamation. Extensive settlement ensued, along with widespread but
generally uncoordinated local drainage projects. Long term flood protection failed to material-
ie.

Prompted by major floods in 1912, 1913, 1916, and especially 1927, Congress passed the Flood
Control Act of 1928, initiating a direct Federal role in flood control in the Delta. The objective
of the 1928 Act was 10 protect existing development in the Dela from catastrophic flooding.
Specifically, the Act authorized construction of the Mississippi River and Tributaries Project
(MR&T) by the Corps of Engineers. The Flood Control Act of 1944 added authority for
construction of drainage projects, and brought a shift in the emphasis of the Federal program
from one of caastrophic flood protection 1o one of tributary flood control and drainage for
the purpose of agricultural expansion and intensification. The SCS became directly involved in
the development of flood control and drainage projects in the Delta when Congress passed P.L
366, the Watershed Protection and Flood Prevention Act of 1954, The objective of P.L.566
reflecied the changed Federal role: promoting agricultural intensification in the Delta, includ-
ing both improved ylelds on existing farmland and clearing of forested wetlands.



With these three acts, the Federal Government assumed the primary responsibility for flood
control and drainage in the Delta. It has exercised this responsibility through the civil works
program of the Corps and to a lesser extent through the P.L. 566 program of the SCS.
Protection from Mississippi River flooding has been provided by the Mainstem Features of the
MR&T Project, consisting primarily of the mainline levees and channel improvements. Tribu-
tary floed control and drainage has been conducted through numerous Corps projects, referred
to collectively as the Tributary Features of the MR&T Project. The SCS projects have been
smaller in scale, and designed to augment the flood control and drainage benefits provided by
the larger system of Corps projects, Concomitant with the implementation of these Federal

programs, there has been extensive clearing, leaving less than half of the forested acreage from
P37 standing today.

Ninety-six percent of the cleared land has been devoted to agriculture. Until the mid-1950',
cotton and com were the primary crops raised on former bottomland forests, but since then,
soybeans have becn the dominant crop. In 1977, cropland acreage in soybeans amounted to
more than the combined acreage of the four other principal crops - cotton, wheat, rice and
corn. Soybeans have major advantages over the other crops: (1) they have a shorter growing
season, S0 they can be planted in aregs that are flooded until late June, and (2) they can be
planted in a variety of soil conditions. Other crops, like cotton, require better drained soils
than soybeans or rice. Heavy foreign demand helped make soybeans the most lucrative cash
crop. Although the demand for exports has subsided somewhat, soybeans remain the most
profitable crop. Traditionally, natural stands of bottomland hardwood forests were cut for
timber, and recently, in an effort to increase timber production, cottonwood and other
silviculture plantations have been established to a limited extent However, the sconomics of
hardwood production is such that forestry has a difficult time competing with agriculture on
lands where farm crops can be cultivated,

In addition to the flood control and drainage programs, the profitability of agriculture has besn
influenced by agriculiure programs and tax code provisions. There is a broad range of Federal
programs designed to assist farmers by raising incomes, lowering costs, or reducing risks.
Notable among these are the price support, loan and storage programs; below market rate
loans; technical assistance; and crop and disaster insurance. [n addition to the programs
operated by the USDA. certaln provisions of the tax code have served to shift some of the
costs of converting wetlands for agricultural purposes to the general taxpaver.

The fact that a variety of Federal programs operated during a period in which there were
significant losses in the bottomland hardwoods is insufficient evidence to conclude that these
programs were responsible for the clearing and conversion of the wetlands or that they will
continue to effect such change in the future. There are numerous forces, both governmental
and nongovernmental, operating in the Delta which can affect the decisions which landowners
make about the uwse of wetlands. Although the general consensus among authors of previous
studlies of this issue is that the Federal flood control and drainage projects were the dominant
factor inducing conversion of the wetlands, agreement among the authors is not unanimous.
Some researchers have argued that although the flood control projects were installed during the
same 50-year period that development encroached most heavily on the hardwoods, most of this
development would have occurred anyway, prompted by favorable economic conditions in the
form of rising real agricultural prices. Similarly, the degree to which agricultural price and
income support programs have influenced the clearing has been called into question: sovbeans
have been the dominant crop in the bottomlands since the mid-50's, but few soybean farmers
have participated in the price support program, because the market price for soybeans has
exceeded the support price. Previous empirical research on wetland conversion has besn
limited, however, amnd not of a caliber tc provide reliable estimates of the magnitude and
relative import of the variows factors involved. Nonetheless, the history of development in the
region suggests that the programs cited (flood control, drainage, and small watershed projects;
agricultural assistance; and tax incentives) are the prime candidates to consider in determining
the extent of Federal influence on wetland conversion.
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The Conceptual Framework for the Conversion Decision

The decision to convert wetlands into farmland is essentinlly an investment decision by the
landowner in an attempt © maximize his long-term economic return from the activities
conducted on the land. In its natural state, the land can be managed for its timber value and,
in some instances, can be leased for recreational hunting. Cleared, leveled, and drained, the
land can be cultivated, The decision to incur the conversion costs depends upon the expected
earnings from the alternative uses of the land.

A landowner seeking to increase his income from the land would compare the net income
expected over the years from conversion with the net income expected from timber production
and hunting. In making this comparison, he would recognize the effects of interest payments
that he could make or receive, expressing the comparison in terms of present value' The
greater the net gain from the conversion, the more likely it will be that landowners will make
conversion investments.

A mathematical way to express the gain from conversion is the following equation:
b
G=-K+ I (PQ:-G-THl+r)y" + V(1+r)" (3.1)
t=1
where G = the net income gain if the land & converted:

K = cost of conversion;

Y = landovwmer’s planning horizon in years;
Py = expected crop prices;

), = sxpected production of crops;

G = expected agricultural production costs;

T, = expected value of foregone tmber production and leasing of environmental
amenities (primarily hunting); and

V = difference in sale value between agricultural land and forested wetland in year Y.

Equation 3.1 compares the investment cost with the present value of the net returns from i)
cultivating the land less ii) the present value of the foregone Income from timbering and any
recreational amenities plus iii) the present value of the differential lund values at the time of
sale.

Because agriculture is risky, landowners may not be willing to undertake a conversion invest-
ment that is expected merely to break even. Becauss of the possibility of incurring losses sither
in the conversion investment or in the costs of putting in a crop, such risk-averse landowners
would require that the gains exceed a threshold amount, often referred 1o as a risk premium,

Federal programs and policies can alter the variables in the land-conversion decision in a
number of significant ways: they can increase the expected net income from alternative uses of
the land, lower the risk premium, reduce the cost of conversion, and change land values. In
particular, by reducing the incidence of flooding and changing the hydrologic characteristics of
the land, Federal flood control and drainage projects can increase the probability of successful
crop production (increase the expected value of PQ,) and reduce the risk premium. These
projects make the land drier and lengthen the growing season; as a result, yields (0.} tend to

! When the interest rate Is 1, the presest vakue of an amount (F) which is io be p=id & number of years (1) in the
future is (FV{L+r)t.

42



increase and a more lugrative crop mix can be cultivated, Taken together, these effects increase
the vilue of farmland in the protected area (thereby increasing V). Further, the drier con-
ditions may make it cheaper to clear and level the land, and may allow the landowner to get by
with a less claborate drainage system (both of which would reduce K). All these effects tend to
improve the gains from converting forested wetlands to agricultural land. Finally, it is worth
recalling that the flood control and drainage projects are largely Federally funded, and hence,
any benefits to landowners are gained through a subsidy.

The agricultural assistance programs have similar effects. The price and income support and
crop insurance programs tend to increase farm revenues and reduce risk. The technical
assistance programs can reduce production and conversion costs and perhaps improve yiclds.
And, at least historically, below market rate loans have been available for planting, harvesting,
and capital improvements. Until the Swampbuster provisions of the Food Security Act of 1985
were enacted, all of these effects increased the incentive to convert forested wetlands,

The direction of the impact of tax code provisions is not guite so clear.® Prior to tax reform in
1986, the tax code provided for expensing of some conversion costs, costs which normally one
would expeet would have to be capltalized in the land basis. These expensing provisions reduce
the cost of conversion to landowners. However, there are some provisions of the tax code
which enhance the value of forestry uses, The net effect of these two sets of provisions on the
land-conversion decision is not immediately apparent.

Finally, the wetland conservation programs operated by the FWS and the ASCS can increase

the opportunity cost (increase T\) and reduce the rate of return associated with converting
witlands,

Thus, it is apparent that Federal programs have had and, in many cases, still have the potential
to significantly affect land conversion in the Delta, The degree to which they have actuslly
affected conversion is the subject of the rest of this chapter,

The Methodology for Estimating the Impact of Federal Programs

The Department used two distinet approaches to estimate the impact of Federal programs on
the conversion of forested wetlands in the Delta: (1) an econometric model and (2) 2 cash-flow
simulation model. -

An econometric model i a mathematical way to determine and express the extent to which
each of a variety of possible causes affects the varlable of interest, e.g., how flood control
affects conversion of wetlands, An econometric model uses statistical techniques to determine
the extent to which variations in the data measuring the potential causes are correlated with
variations in the data measuring the effect. In this case, a model was developed w test the
statistical relationship between changes in the acreage of forested wetlands in the Delta during
the S0-year period 1935-1984 and the various conditions, policies and programs that, in
concept, may have affected decisions to convert wetlands (Staving 1986a). The cconometric
model was structured within the context of the preceding discussion of rational landowner
behavior. That is, the model was designed to reflect the assumption that landowners attempt to
maximize the expected return from their land and that the decision to clear the land is
influenced by those variables which affect the rate of return from alternative uses of the land.

This was an ambitious &ffort. No previous research of these dimenslons had been conducted of
the factors affecting depletion of the bottomland hardwoods, The study was made possible by
the existence of rich data sets, published by the U.5. Forest Service, the U.5. Depariment of
Commerce, and State Crop and Livesiock Reporting Services, These data provided estimates of
changes in forested acreage, at the county level, In 36 Delta counties, at flve-year intervals,
over the 50-vear period.

* Tases have been omitted from equation (1) bn arder 10 keep U preseniation simple,
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The econometric model was designed to examine the impact which only one of the Federal
programs of interest had on conversion of the hardwoods: Federal flood control and drainage
projects. The model could have been structured to permit an examination of the impact of
individual agriculture programs, conservation programs, and tax code provisions, as well
However, a preferable approach was available to estimate the effects which these Federal
programs had on wetlands in the Delta. A farm-level, cash-flow model was developed which
simulates the rate of return associated with converting bottomiand hardwoods to farmiand
under specified public policies (Kramer and Shabman 1986). The model has the flexibility to
test the impact which changes in the design of these public policies have on the profitability of
conversion, Simubations were conducted for four different situations, reflecting differing camer-
ship patterns, crop mixes, and soil characteristics in the Delt. Interpretation of the simulation
results was supplemented and enhanced by an analysis of data describing the ownership of
bottomland Toresis and Delta cropland. Different owners face different constrainis and have
different motivations for developing bottomland forests, Therefore, in a given policy and
economic climate the likelihood that land will be converted depends on the characteristics of
the landowners.

In the following sections of this chapter, both approaches are discussed in more detail together
with the results of the analyses.

Econometric Model of Forested Wetland Conversion

The model of forested wetland conversion is based on a land-conversion relationship similar in
concept to equation 3.1 above. The full model, complete with mathematical detail, is described
in Appendix IT1-1, Only an explanatory discussion is given here.

The land-conversion equation shows how the percentage change in the forested acreage which
occurred in each county during each five-year interval is explained by the data measuring the
relevant climatie, hydrologic, and economic variables. Statistical techniques were used to derive
the coefficients for each of the explanatory wariables from the data, Once the coefficients of
the equation were determined, the equation was used to assess the impact of changes in each
explanatory varkable on changes in forested wetlands.

The explanatory variablés in the land-conversion equation include:

& the economic variables which affect net agricultural revenue (prices, vields, acreages,
and production costs for four crops — sovbeans, colton, rice, and corn;

® the economic variables which affect forestry net revenue [prices, volumes, growth rates,
and wvields of sawlogs and pulpwood),

® the amount of land protected by Fedeszl flood protectlon and dralnage projects buil:
between 1935 and 1984 (essentially the Tributary Features of the MRAT and SCS
small watershed projects);

® variables measuring the extent of natural flood protection and drainage, the protecton
provided by the mainline leves system, and weather conditions (precipitation, solar
radiation, and flood stages of the Mississippi River); and

& the costs of converting forested wetlands to farmland,
The econometric model was used to assess the relative importance of the various factors which
affected wetland conversion in the Delta during the study period, [935-1984. In order to

interpret the statistical results properly, it is important 10 keep in mind that the model has not
been structured haphazardly. That is, it is not simply a correlation of 1) those variables which
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are likely candidates for influencing depletion with 2) the observed changes in the forested
wetlands. The model has been structured to reflect the underlying economic theory” and to test
the validity of the following sequence of reasoning:

# that Federal flood control and drainage projects reduce the probability of flooding and
make drainage of wetlands technically more feasible;

® that as a result of these changed hydrologic conditions, the likelihood of success in
producing crops on converted wetlands increases;

® that as a consequence of this, the expected income from such land in agriculture
increases relative 1o its income as forested wetland; and

® that the extent of wetland conversion depends upon the expecied economic return
from conversion.

This chain of reasoning describes a causal linkage through which the construction of Federal
prajects might systematically lead to increased conversion of wetlands to allernative uses. The
model was developed to test the validity of the hypothesized sequence of events. In the next

two sections the specific hypotheses which were tesied are presented and the data used to
estimate the model are discussed.

Hypotheses Tested with the Econometric Model

The principal questions addressed with the econometric model were:

¢ Did Federal flood protection and drainage projects systematically increase the rate of
conversion of forested wetlands to agricultural eropland in the Delta during the period
1935-10847

@ If these Federal projects encouraged conversion of forested wetlands to agricultural
uses, what was the magnitude of this impact? In other words, what share of the total
depletion of forested wetlands in the Delta during the study period can be attributed 1o
the construction and operation of Federal flood control and drainage projects?

® What share of the total depletion of these forested wetlands can be alt:il_:rutnd i other
economic, hydrologic, and climatic factors? Of paramount interest he_re is the share of
tetal depletion that can be attributed exclusively 1o increasing real agricultural prices.

The Nature of the Data Used to Estimate the Econometric Model

A very substantial body of data was used to develop the econometric model. A detailed
diteussion of all the data can be found in the background study (Stavins 1936a). Hmver an
explanation of the nature and sources of data on the most important variables provides some
ingight into the extent and completeness of the research.

Study Area and Sample Time Frame: The sample area was limited to porticns of the Alluvial
Plain within three states: Arkansas, Louisiana and Mississippi. These three states account for
approximately 90 percent of the total area of the Delta, and roughly 90 percent of the Federal
projects constructed during the sample time peried (1935-1984) occurred within lhl:_m. Diata on
forested acreage were available for the entire Delia, but because other data were mmm!:rlcl_f_-q
the study area was reduced to 36 counties which lie wholly within the Delta (the floodplain) in
the three major states (Table I1I-1 and Figure I11-2). These 36 counties comprise 13 million
acres, about 54 percent of the total area of the Delta. The Department believes that the study
results were neither biased nor compromised in any way by restricting the study area, and
further, that the study results are applicable to the entire Delta.

! For the discassion of the underlying ecamcmic theary, see the section entitled "The Conceptual Framework foc
the Conversion Deeigion,"



Forested Acreage: The US. Forest Service (USFS) periodically messures land-use at sample
sites, and estimates the share of the land which is forested in each surveyed county.’ The USFS
inventory is conducted approximately every 10 vears, and the data published regulacly in the
LISFS series of Survey BReports and Resource Bulletins. The very close relationship between
changes in forested acreage per county and changes in agricultural acreage per county was
utilized to develop estimates of forested acreage per county at five-year intervals over the
S0-year study period. The path over time of the total forested acreage and the agricultural
acreage for the four major crops for all 36 counties is glven in Table [11-2 and Figure IT1-3
The sources for the five-vear agricultural data series were the LS, Department of Commerce
and State Crop and Livestock Reporting Services,

Agriculiural Revenue and Costs: Agricultural revenue per acre for each county during each time
pericd is one of the principal explanatory variables in the model. It takes account of prices,
vields, and acreages for each crop, Takle TII-3 gives the annual acreage for each of the four
major crops in the 36 counties, The sources for these data were the U5, Census of Agriculiure,
State Crop and Livestock Reporting Services, numerous journal articles, and private commuo-
mications with experienced researchers,

Agriculiural production costs for each crop for each bme period were estimated as averages of
the costs reported In nwmerous Siate documents. The production cost variable accounts for
both varlable and flxed costs.

Forestry Revenue: Data for net forestry revenue per acre for each county during each time
period came from State Forestry Commissions, the USDA, and numerous journal articles.

TABLE II-1: STUDY AREA
THIRTY-SIX INTERIOR COUNTIES
LOWER MISSISSIPPI ALLUVIAL PLAIN

ARKEAMNSAS LOUISIAMNA MISSISSIPPI
Chieol Concordia Bolivar
Clay East Carrall Coahoma
Craighead Franklin Humphreys
Crittenden Iberville Issaquena
Cross Madison Leflore
Desha Pointe Coupee Chaltman
Greene Richland Sharkey
Lee 5t Charles Sunflower
Mississippl S James Tunica
Phillips 51 John/Bapt. Washington
Poinsett Tensas

5t Francis West Bawon Bouge

Woodruff West Carroll

# Tuatal forested acreage is used in this study, not bomomland hardwood weitand acceage. The two are very close in
magnitude and highly correlaed.
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Impact of Federal Flood Prowection and Drainage Projects Constructed Between 1935 and 1984
{the Tributary Profects); The "acreage protected” by projects was used as the primary measure
of project impact, This "protected area” Is defined to include the area which experiences at
least some reduction in the extent and frequency of flooding s a result of project constructioa.
The protecied arca is a proxy for a more complele measure of area affected plus the
effectiveness of protection, e, the change in the probability of flooding in a particular arei
Data 10 develop this latier measure for cach county are not available.

The data for area protected by US. Army Corps of Engincers projects came from Corps
documents and personal communications with Corps official. 55 officials provided the
corresponding information on 5C5 projects.

As discussed previously, the variables which account for the impact of these Federal projects
are cumulative variables. They account for the eurrens flond protection and drainage benefis
provided by all past construction. They were structured in this way, because it is possible that
current clearing might be influenced not just by construction of Federal projects in the present
period, but by projects which were constructed in previous periods, as well. Thus, the moded
was designed to account for both current and delayed impacts of flood contral and dralnage
projects.

The projects comstrucied between 1935 and 1984 are csscntially the Tributary Features of the
MRA&T and the 5C5 small watershed projects. Herelnafter these will be collectively referred o
as the tributary projects.’ The model distinguishes between the tributary projects and the
mainline levee system, and accounts for thelr effects separately, (Seo below.)

Neatural Flood Protection and Droinape: A variable was used in the model which gives the

percentage of a county's lnd area which is protected from flooding by the natural topography
of the land. The values for this variable were derived from data in the 1982 Najural Resources

TABLE IMI-2: FOREST AND AGRICULTURAL ACREAGE
THIRTY-SIX INTERIOR COUNTIES
LOWER MISSISSIPPI ALLUVIAL PLAIN

1934 - 1984
Acreage of four
Year Forest acreage majer crops
{1,000 acres)
1934 6,274 3,661
15939 5970 3,648
1944 5750 - 3 6ER
1949 $.341 3,904
1954 .20 4,156
1959 4 826 4,320
1964 4,170 4594
) 1506 5758
1974 3063 6,311
1979 2927 7.015
1964 2,638 b E08

¥ An lnconsequential amount of contruction was tond ucted on the tributary projec prioe to 1933,



FIGURE I1I-3: FORESTED AND AGRICULTURE ACREAGE
THIRTY-SIX STUDY AREA COUNTIES, 1934-1984
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Inventory (NRI), which was conducted by the SCS. The NRI data yields estimates of the
average natural probability of flooding by county for each of the 36 counties in the study.

Mainline Levees: The mainling levee system lies along (the banks of the Mississippi River, and is
designed to protect against a catastrophic flood.® The system, authorized in 1928, has not been
breached since 1937, and hence was virtually complete from the start of the study period. For
statistical reasons, the impact which the mainline levee system had on the wetlands could not
be separated from that exerted by the natural lay of the land. Thus, their combined lmpact ws
estimated vsing one variable (natural topography and the mainline levee system). (See Appen-
dix MI-1 for further explanation.) As indicated above, the model does distinguish between the
impact of this combined variable (topography and the mainline levees) and that of the
tributary projects.

TABLE I11-3: TOTAL ANNUAL HARVESTED AREA OF MAJOR CROPS
THIRTY-5IX INTERIOR COUNTIES
LOWER MISSISSIPPI ALLUVIAL PLAIN

1925 . 1984
Year Soybeans Cotton Rice Corn
(1,000 acres)
1929 9 2,54 34 780
1934 28 2438 a3 1,161
1939 63 1,947 40 1,597
1944 168 2,009 ™ 1,431
1949 3oy 2,472 141 1,013
1954 661 2,502 282 T
1959 1,627 1,932 306 463
1964 2,695 1,755 231 212
1969 3,739 1,683 263 M
1974 4,077 1,830 352 32
1979 4,707 1,632 H52 22
1984 4,733 1,205 B45 23

¥ Technically, the sysiem is designed o convey "the siandard project Sood” safely to the Galf of Mexico, The

stamdard praject flood is & hypothetical flond produced os a resall of the lagesy @orms considered to have g
redsanable chance of cocurring. While & frequency af sccurrence ls rod aormally ssskgned 1w the standard projec:
Ozod, it is asumed to be larger than the 100 vear freguency food.
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Weather Conditions: Weather conditions appear in the land-conversion equation, and affect the
probability that the land in a particular county is suitable for cultivation during a given time
period. The Palmer Hydrological Drought Index (PHDI) was used as a measure of weather
conditions, The Nadonal Climatic Data Center estimates the PHDI, based on local precipita-

tion, evapotranspiration, runoff, recharge, and soil water loss. The PHDI reflects soil moisture
content.

Conversion Cost: The cost of conversion of forested wetlands to agricultural cropland was
developed from limited published data and numercus personal communications. Because
geographic differences in the cost of conversion are partly a function of soil moisture, the
variable used in the model to account for the cost of conversion utilizes the PHDIL Soil
moisture has the effect of incressing conversion costs, due to the difficulty of moving heavy
machinery onto the land and the difficulty of achieving satisfactory burns of felled timber and
brush,

Results of the Econometric Analysis

This section presents the results of the statistical estimation of the model and the tests of the
hypotheses. The results confirm the view that Federal flood control and drainage projects were
a major factor inducing conversion of the forested wetlands. The general nature of the
statistical results I8 discussed first, including their statistical reliability which is a primary
indication of the degree to which one can have confidence in the results. Following this, we
discuss the extent to which the various economic, hydrologic, and climatic factors affected
conversion, with emphasis on the magnitude and relative importance of agricultural prices and
Federal projects,

The Natore and Reliability of the Statiztical Results:

Coefficients for 15 different variations of the land-conversion equation were estimated. [The
statistical results for the most Important versions of the model are reported in Appendix Table
II-1.) These alternative wversions of the model were developed in order to determine the
walidity of the model and to facilitate testing of different hypotheses.

The results from estimating these 15 different forms of the model strongly support the basic
validity of the model. They demonstrate that 1) the model includes the appropriate variables
ind Z) the concept that conversion of the forested wetlands s primarily a function of the
expected profits associated with investing in clearing the trees, draining and leveling the land,
ind cultivating crops & supported by the dawma. The particular statistical evidence which
vilidates the model s

® In all versions of the model, each of the economic, hydrologic, and climatic variables
affected conversion of the wetlands in the direction indicated by the basic concept.”
More specifically, conversion was encouraged by: construction of flood control and
drainage projects; increases in agricultural revenues; and reductions in the cost of
conversion due largely to drier weather. Conversion was slowed by: increases in the
natural risks of flonding; increases in the profitability of silviculture; increases in
agricultural production costs; and excessively wet regional weather and high flood
stages on the Mississippi River (both of which depressed crop yields).

¥ There was only ooe excepiion to this, but it was for 3 verisble whose coefficient was never statistically
significant. Even for 1this vaciakle the direction was revessed only ance in afl 15 versions af the model.
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e The statistical reliability of the estimated values (as measured by standard statistical
methods) was consistently very high, and for the two variables of greatest interest for
purposes of public policy (Federal projects and agricultural revenues), the statistical
confidence was extremely high in all 15 versions of the model®

® The basic results did not change appreciably with different versions of the model. In
slightly more technical terms, neither the magnitude of the estimated values for the
coefficients nor their statistical reliability were sensitive to modifications in the speci-
fication of the model.

Taken together, these statistical results lend a great deal of credence to the view that the model
is properly structured to reflect a valid, underlying economic theory. It is very improbable that
one would consistently obtain such statistically reliable results, stable signs (i.e., the statistically
derived relationships always acted in the direction consistent with the theory), and unvarying
magnitudes for the estimated values of the coefficients, if the model were just a haphazard
collection of factors which might be related to depletion of the wetlands.

Flood Control and Drainage Projects as a Cause of Conversion:

The principal conclusions which emerge from this stage of the statistical analysis are:

e Substantial wetlands conversion would have occurred in the Delta as a result of
favorable economic returns to agriculture relative to forestry, even if no Federal flood
control and drainage projects had been undertaken between 1935 and 1984.

© Construction of Federal flood control and drainage projects caused a higher rate of
conversion of forested wetlands to agricultural cropland.

e The tributary projects had this impact because they increased the suitability of the land
for agricultural uses, and hence the profitability of investing in conversion and agricul-
tural development.

The conclusion that the statistical results show that the flood control and drainage projects
caused increased depletion of the wetlands is a strong conclusion and should not be made
without substantial and convincing evidence. No one believes that conversion of the forests to =
agriculture and construction of the projects are unrelated and just happened to occur simulta- =
neously. But there are two theories of the sequence of development. The first is that the 5
projects protected the lands from flooding and made conversion both technically feasible and, =
in conjunction with other forces, economically attractive. The second is that the projects were
authorized and constructed in order to protect agricultural development which had already &
occurred, i.e., the conversion caused the construction of the projects. There are two aspecis of ¥

the statistical analysis which support the first theory.

The first aspect has just been discussed above. The statistical results confirm the basic validity
of the model and its underlying theory that people clear and convert the wetlands, because itis
in their best economic interest, and that interest is affected by projects which protect the land =

from the risks of inundation.

8 For the statistically minded, the confidence level for the coefficients on agricultural revenues and on Federal
projects always exceeded the 95 percent level. The coefficient reflecting the joint impact of the natural lay of the
land and the mainline levee system always had statistical significance in excess of 90 percent, and in 6 of the 15
variations was significant at a level greater than 95 percent. The parameter reflecting the impact of conversion
costs had a 95 percent level of confidence in 13 versions of the model. And the coefficient which indicated the
constraining influence of timbering revenues on conversion was significant at a level greater than 90 percent ten
times and for 5 of these at a level greater than 95 percent.
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At least as important as the validity of the basic structure of the model, however, is the nature
of the variables which are used to reflect the benefits of Federal flood protection and drainage
projects. These variables are cumulative variables, that is, in each time period they account for
the extent of flood protection and drainage benefits provided by all past construction. That the
construction of all previous flood control and drainage projects is statistically related to the
extent of clearing in each period has beén irrefutably demonstrated by the statistical analysis.
The statistical relationship is overwhelming; it is consistently strong in all versions of the
model, with a confidence level always in excess of 95 percent.

Thus, it is virtually certain, statistically speaking, that there is a relationship between the extent
of wetlands conversion and past flood control and drainage projects. The remaining issue is
cause. The statistical model shows that a substantial share of the wetlands conversions is
correlated with the amount of previous flood protection and drainage projects. In order for the
argument to be true that this share of agricultural development preceded the flood control and
drainage projects and caused their construction, it would have to be the case that clearing in
each period caused past construction. A present event cannot cause a previous event. Thus, the
portion of wetlands clearing correlated with previous Federal projects was the result rather
than the cause of those projects.

It is worth noting that the statistical model does not show that all land conversion was caused
by previous projects, only a substantial share. Nor does the model address what caused Federal
flood control and drainage projects to be constructed. In fact, there are a number of cause-
and-effect sequences that are consistent with the model results:

© Some land conversion occurs because, even without Federal projects, agriculture is
more profitable than forestry. Subsequent flood damages to crops on such converted
land is used to justify flood protection and drainage projects. These projects make
additional wetlands more attractive for agriculture, prompting additional conversion.

© Some land conversion occurs because agriculture appears to be more profitable than
forestry. Flood damages to crops on such lands threaten to cause abandonment of
agriculture, but Federal projects subsequently reduce damages, allowing agriculture to
continue and reducing the reversion of the land to forested wetland.

© Some landowners anticipate the benefits of proposed Federal projects, and convert
wetlands that would not otherwise be economical to convert. Flood damages to such
lands contribute to the justification for the Federal projects which, when built, reduce
reversion and induce further conversion.

© Some landowners observe that historically, some Federal projects have been built to
protect lands which, following conversion, suffered flood damages. In the expectation
that they too will be rescued, these landowners convert their land to agriculture. Again,
flood damages to such lands contribute to the justification for Federal projects which,
when built, reduce reversion and induce further conversion.®

A striking example of a Federal project undertaken to rescue development is the Yazoo Area Pumps Project in
Mississippi. Originally authorized in 1941, the project was designed to function with a natural flood storage
reservoir, consisting of approximately 135,000 acres of forested wetlands. The assumption by the Corps was that
this very flood-prone area would not be developed for agriculture. The pump portion of the project was designed
to provide flood protection only to elevations above the natural storage area. The Federal government did not
purchase the forested wetlands, however, and in the 1960s and 1970’s agricultural development encroached into
the area intended for storage of flood waters. As a result, the project was redesigned, and in 1982 was
recommended for construction at a considerably higher capital cost. As reevaluated, approximately 79 percent of
the project benefits accrued not to flood damage reduction by a natural storage area, but to agricultural expansion
and intensification within the area formerly intended for storage. Clearing of 30,000 acres of forested wetlands was
projected in addition to the acreage already converted to agriculture.

53



It is undoubtedly true that some construction occurs in response to landowner pressure for
projects to be built to protect their cleared land. But, the statistical analysis strongly suggests
that a significant amount of the clearing and conversion did not precede the construction of
the projects and the flood protection and drainage benefits that they provided.

Although the Department believes that the statistical evidence demonstrates that the sequence
of development frequently runs from the provision of flood control and drainage to the
clearing and conversion of the wetlands, it does not matter in terms of the larger issue of the
effect of the Federal programs on wetlands and land use whether the sequence of conversion is
reversed (as it has been on occasion). Sustained cultivation of this region is possible only with
the large-scale hydrologic alterations provided by the Federal flood control/drainage program.”
Attempts to cultivate the region in the absence of such facilities have failed in the past,
resulting in cleared areas reverting to hardwoods. Thus, even when the sequence of develop-
ment runs in the opposite direction, the Federal projects are still instrumental in maintaining
much of the current land-use pattern and sustaining agriculture in the Delta. In the long run,
without the change in the hydrology provided by the mainline levees and tributary projects,
agriculture is not profitable and the region would be largely wetlands.!

The Magnitude of the Impact of the Major Economic, Hydrologic, and Climatic
Factors on Forested Wetland Depletion

The previous section confirmed that Federal flood control and drainage projects were a major
factor inducing conversion of forested wetlands in the Delta. This section addresses the
magnitude of the impact which the major economic, hydrologic, and climatic factors had on
depletion of the forested wetlands in the 36-county study area of the Delta during the period
1935-1984. Specifically, this section presents the estimates of the impacts of five variables: the =
tributary projects; topography and the mainline levees; forestry revenue; conversion costs; and -
agricultural prices.

In estimating the magnitudes of the impacts of the first four variables, a number of calcula- =
tions, called sensitivity analyses, were performed with the model. (For reasons discussed shortly,
the role played by agricultural prices required a different type of analysis.) To determine how =
"sensitive" depletion of the wetlands is to a change in the value of a particular variable, say the
cost of conversion, one makes two calculations:

@ the extent of the depletion of forested wetlands using the historic or observed values
for the cost of conversion, and

@ the extent of depletion using assumed values for the cost of conversion, e.g., values
which are 10 percent smaller than the historic values.

In the example given, only conversion costs would change; all other economic, hydrologic, and
climatic variables would retain their historic values. The difference between the two estimated
levels of depletion is due to the 10 percent reduction in conversion costs. By changing only the
cost of conversion, we have isolated its impact on depletion of the wetlands.

19 On high, natural levees, sustained cultivation is possible even in the absence of flood control.

1 One of the most succinct cases for this conclusion is provided by Col. Gerald Galloway, former District
Engineer for the Vicksburg District of the Corps of Engineers in his analysis of the Corps program in the Yazoo
Basin portion of the Delta. Gerald E. Galloway, Ex Post Evaluation of Regional Water Resources Development: The
Case of the Yazoo-Mississippi Delta, Ft. Belvoir, Virginia, Institute for Water Resources, U.S. Army Corps of
Engineers, Oct., 1980.
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For purposes of this study, we are interested in the total impact that each of the various factors
had on depletion of the wetlands in the 36-county region during the entire period 1935-1984.
In order to calculate the total impact of a variable on the wetlands over the entire 50-year
period, one first calculates the extent of depletion given the observed values of the variables,
and then repeats the calculation, setting the variable of interest equal to. If we did this for
flood control and drainage projects, for instance, the difference between the two calculated
levels of depletion would be the number of acres of forested wetlands that were converted in
the 36-county study area between 1935 and 1984 as a result of the construction of all the
Federal projects during the 50-year period. In what follows, we shall call the calculation using
the observed values of the variables the "historic-loss" calculation and the calculation using the
zero level for the variable of interest the "simulated-loss" calculation, with the difference being
the estimated impact of the variable during the 50-year period.

Impact of the Tributary Projects:

Table ITI-4 gives the estimated impact of Federal flood control and drainage projects on
depletion of the forested wetlands in the 36-county region of the Delta between 1935 and 1984.
For several versions of the model, the table gives both the total 50-year impacts and the
impacts in each five-year period. The estimated impacts vary somewhat, depending upon which
version of the model is used to make the calculations. This is so because the estimated
coefficients, although quite similar, are not identical in each version of the model.

The total estimated impact of the tributary projects on forested wetland depletion over the
entire 50-year period amounts to a loss of approximately 700,000 to 750,000 acres.'? (The
values in Table ITI-4 range from 647,000 to 884,000 acres, with an average of 769,000.) In
other words, taking into account all factors which affected individual landowners’ decisions to
convert wetlands, the statistical evidence indicates that if there had been no Federal flood
control and drainage projects constructed in the Delta since 1935, about three-quarters of a
million fewer acres of forested wetlands would have been converted in the 36 counties. This
impact accounts for about 25 percent of all the wetlands lost.'

It is important to distinguish between "the reduction in the number of acres of forested
wetlands which would have been converted in the absence of the projects" and "the increase in
the number of acres of forested wetlands which would have been standing in the 36-county
region in the absence of the projects." The model predicts conversion; it cannot account for
abandonment of farms and subsequent reforestation which would have resulted if the projects
had not been constructed. Consequently, 750,000 acres should be viewed as a lower bound for
the increased number of acres of forested wetlands that the 36-county region would have
experienced in the absence of the projects. In other words, the impact of the projects on the
region’s forested acreage is likely to exceed the amount of depletion due to the projects.

The estimated depletion impacts are remarkably close to those estimated by Col. Gerald E.
Galloway, Jr., District Engineer for the Vicksburg District Corps of Engineers from 1974-1977
(Galloway 1980). Using a geographic analysis approach, Galloway estimated the extent of forest
clearing and agricultural development in the Yazoo-Mississippi Delta in the 50-year period
1920-1970, assuming three different levels of development for the Federal flood control system:

2 An effort was made to distinguish between the impacts of Federal projects constructed by the Corps of
Engineers and the SCS. Because the estimated parameter values for the separate Corps and SCS variables proved
statistically equivalent, the analysis was conducted with one variable, representing the combined impact of Corps
and SCS projects. :

13 The estimated impact of Federal projects on forested wetland depletion is an average over a 50-year period.
Future projects may have a more pronounced impact on the remaining forested wetlands. In an effort to intensify
agriculture on previously cleared wetlands, the more recent projects are directed at protecting against more
frequent floods, e.g., the 1-3 year frequency flood as opposed to the 3-10 year event. Because new projects provide
this greater degree of protection, they may exert more influence on future conversion.
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no projects whatsoever; mainline levees only; and the actual system of mainline and tributary
levees. (The Federal projects which we have been examining are tributary projects.) Galloway
estimated that the tributary levees were responsible for 21-27 percent of the forest clearing.
Given the markedly different analytic techniques, the closeness of the estimated impacts tends
to increase one’s confidence in their accuracy.

Since the tributary projects constructed between 1935 and 1984 account for 25 percent of the
conversion, it goes without saying that other forces acting in the Delta are responsible for the
other 75 percent of the depletion of the wetlands. The extent to which other economic,
hydrologic, and climatic variables affected depletion is addressed in the next two sections.

Relative Impact of Major Economic, Hydrologic, and Climatic Factors:

For four versions of the model, Table ITI-5 presents the estimated impacts on depletion for all
the factors of interest except agricultural prices. For two reasons, the analytic technique used

TABLE III-4: THE IMPACT OF FEDERAL FLOOD CONTROL PROJECTS
ON FORESTED WETLAND DEPLETION IN THIRTY-SIX COUNTIES
OF THE MISSISSIPPI ALLUVIAL PLAIN, 1935-1984

Forested Wetland Depletion Due to the Tributary Projects

Five-Year
Period (n: V) (V) (IX) (& XVI)  (IX & XVI)
(1,000 acres)

1935-1939 2t 2 g 1 3 2
1940-1944 11 8 8 5 11 6
1945-1949 12 . 9 10 6 12 7
1950-1954 14 11 12 7 19 11
1955-1959 66 55 58 46 69 50
1960-1964 128 108 110 86 112 80
1965-1969 167 147 143 120 161 119
1970-1974 170 146 150 126 178 135
1975-1979 169 151 150 136 182 151
1980-1984 142 127 125 113 137 111
50-Yr Total® 882 764 768 647 884 671

2 Roman numerals refer 1o different version of the model. See Stavins 1986a and 1986b for details, XVI in
conjunction with another number means that calculated yields from the yield equation were used rather than
historic yields.

B All figures represent depletions, i.e., loss of forested wetlands.

€ Columns may not add due to rounding.
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here (setting a variable of interest equal to zero for the simulated-loss calculation) is inappro-
priate for examining the role which agricultural prices played in depletion of the wetlands.
First, if crop prices were zero, there would be no incentive to convert wetlands to agriculture.
Indeed, land that had already been cleared would revert back to forested wetlands. More
importantly, how many more wetlands there would be in the absence of an agriculture sector is
not really the issue: the issue is what influence rising real agricultural prices had on conversion
during the period 1935-1984. This question is addressed in the next section.

Of the factors considered, the tributary projects had the largest impact on the conversion of
forested wetlands to cropland. Referring to the table, the tributary projects reduced the
forested wetlands in the 36-county region by 647,000 to 882,000 acres during the 50-year study
period. The joint effect of the natural topography and the mainline levee system was only
slightly less than this, resulting in estimated clearing of between 579,000 and 814,000 acres.*
Net revenues from forestry exerted only a modest restraint on clearing, while the combined
effect of conversion costs and wet weather had a sizable impact. Not surprisingly, the tributary
projects and the protection provided by the mainline levee system in conjunction with the
natural lay of the land were the dominant forces responsible for the conversion of the
wetlands.

It is important to note a limitation in the use of the estimated impacts in Table III-5. Because
of the manner in which the calculations were made, one cannot add two impacts together to
obtain an estimate of the joint impact of two factors. To determine such a joint impact, the
"simulated-loss" calculation would have to be redone, setting both variables of interest at zero.
Further, making an estimate of the combined impact for some variables may exceed the
predictive capacities of the model. For example, it does not make any more sense to conduct a
calculation with no mainline levees and no construction of tributary projects from 1935-1984
than it does to set crop prices at zero. As Galloway notes, almost the entire region would
ultimately revert to wetlands without the hydrologic changes produced by the flood protection
(Galloway 1980)."

Impact of Agricultural Prices:

The literature search conducted for this study revealed the general consensus that the Federal
flood control and drainage projects were the dominant factor inducing conversion of the

' The nature of the data prevented distinguishing the impact of the natural topography from that of the mainline
levees. (See Appendix IlI-1 for a detailed discussion.) Although statistically the impacts of these two variables
cannot be separated, the prevailing opinion of most experts on the Delta (Galloway among them) is that: 1) the
natural topography alone does not provide much flood protection and 2) in the absence of the mainline levee
system sustained cultivation of the Delta is impossible. If correct, these views imply respectively thau 1) the
estimated impacts from the variable "Topography and Mainline Levees" is due largely to the mainlines, and 2) the
Service's estimate of the wetland-clearing impact of the mainlines is conservative and constitutes 2 lower bound
on this effect.

Subtle varizations in the seemingly flat Delia topography certainly offer significant advantages in terms of better
natural drainage and reduced susceptibility to tributary flooding. Although such areas were generally not immune
from Mississippi River flooding, they were among the first lands cleared. Indeed, at the time of the 1927 flood
almost half of the Delta had been cleared. However, virtually all students of the Delta believe that this clearing
and development was induced at least in part by siate and local flood control efforts.

Galloway is among those who attribute very little importance to topography alone as a flood protection feature.
He contends that in the absence of the rebuilding and expansion of the mainlines, the dominaring hydrologic
influence of the Mississippi River would have led to the ultimate reversion of most of the Delta to bottomland
‘hardwood forest. (See footnote 15.)

15 Although Galloway's focus is the Yazoo-Mississippi Delta, the environmental similarities between the Yazoo
and the entire Delta are such that his conclusions are likely to extend to the Delta as a2 whole. Galloway contends
that by the time of the 1927 flood, the local jurisdictions were financially exhausted by their efforts to control the
Mississippi River flooding and demoralized by their lack of consistent success. In the absence of the Federal
program initiated in 1928, clearing would have abated and ultimately almost all of the Yazoo (between 95 and 97
percent according to Galloway) would have reverted to bottomland hardwood forests.
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wetlands. Agreement among previous researchers was not unanimous, however. Some research-
ers argued that although the tributary projects were installed during the same 50-year period
that development encroached most heavily on the hardwoods, most of this development would
have occurred anyway, prompted by favorable economic conditions in the form of rising real
agricultural prices. Thus, the issue is: if no tributary flood control and drainage projects had
been constructed in the Delta between 1935 and 1984, would nearly as much clearing have
occurred anyway during this period due to the inducements provided by relatively high farm
product prices?

In order to address this question, the approach used earlier to estimate impacts on the wetlands
had to be modified slightly. Historical-loss and simulated-loss calculations are still utilized,
however. The impact which rising real farm prices had on the wetlands is given by the
difference between:

1) the depletion which would have occurred if there had been no tributary projects
constructed between 1935 and 1984, but all other variables, including crop prices, were
kept at their historic levels, and

2) the depletion which would have occurred if there had been no tributary projects
constructed during the period, all variables other than crop prices were kept at their
historic levels, but crop prices were set at their 1935 levels (in real terms), instead of
being allowed to rise as they did historically.

TABLE III-5: DEPLETION OF FORESTED WETLANDS DUE TO
MAJOR ECONOMIC, HYDROLOGIC, AND CLIMATIC VARIABLES,
MISSISSIPPI ALLUVIAL PLAIN, 1935-1984¢

Impacts on Forested Wetlands
Variable (1 ) ) (IX)

(1,000 acres)

Tributary Projects -882 -764 -768 -647

Topography and Main- -814 -724 -654 -579
line Levees

Net Forestry Revenue 31 36 19 29

Conversion Costs 573 521 435 435

# The indicated impacts are the total effects which each variable had on the wetlands during the 50-year study
period. A negative impact means that the variable caused depletion, while a positive impact indicates that the
variable acted to restrain depletion. The impacts for each variable are equal to the (total 50-year) difference
between the "historic-loss" calculation of changes in forested wetlands and the “simulated-loss" calculation, where
the latter is calculated by setting the indicated variable equal to zero for all years.

® Roman numerals refer 1o different versions of the model. See Stavins 1986a and 1986b for details.

58




The results are given in Table III-6. If there had been no tributary projects built between 1935
and 1984, there would still have been an estimated 2.8 million acres of wetland conversion in
the 36 Delta counties (column 4). This is a sizable amount of depletion, but it is considerably
less...647,000 acres less...than the 3.5 million acres of conversion that occurred with the projects
in place (column 3). Further, the 2.8 million acres of clearing that would have occurred in the
absence of the tributary projects cannot be attributed entirely to agricultural prices. It is due to
the combined effects of historical (rising) agricultural prices and all other economic, climatic,
and hydrologic factors (including flood protection provided by the mainline levee system).

The amount of depletion due to rising agricultural prices is estimated to be 367,000 acres
(column 7). Thus, rising agricultural prices accounted for about half as much conversion in the
50-year period as the tributary projects, and they would not have induced nearly as much

agricultural development in the absence of the tributary flood control projects as occurred with
the projects.'®

TABLE I1I-6: FORESTED WETLAND DEPLETION DUE TO TRIBUTARY
FLOOD CONTROL PROJECTS AND AGRICULTURAL
PRODUCT PRICES, 1935-1984

Simulated-Loss Calculation Impacts Due to
Actual No Tributary No Tributary
~ Forested Historic- Projects Projects Rising
Five-Year Wetland Loss and Rising and 1934  Tributary Ag
Period Loss Calculation  Ag Prices Ag Prices  Projects Prices
(1 2 (3 4 ) (6) = (1) =

3@ @06

(1,000 acres)

1935-1939 304 276 274° 274° 1° 0°
1940-1944 240 216 211 165 5 46
1945-1949 390 371 365 304 6 61
1950-1954 140 132 125 69 7 56
1955-1959 375 350 305 253 46 52
1960-1964 656 617 531 480 86 50
1965-1969 664 607 486 460 120 25
1970-1974 443 459 333 302 126 31
1975-1979 136 152 16 -11 136 26
1980-1984 290 280 167 148 113 19
50-Yr Loss 3,638 3,460 2,813 2,444

50-Yr Impact 647 367

# Simulated loss of forested wetlands in the 36 Delta counties, with artificial flood-protection and drainage

provision held constant at their 1934 levels; all other variables, including agricultural product prices, are at their
historical levels.

® Simulated loss of forested wetlands in the 36 Delta counties, with agricultural product prices and artificial flood
protection held at their 1934 levels; all other variables are at their historical levels.

¢ Difference may not add due to rounding.

6 For purposes of simplicity only the results of the analysis on agricultural prices from version IX of the model
are reported. The relative impacts of Federal projects and agricultural prices are similar for all versions of the
model. Indeed, because version [X does not account for the yield-intensification effects of Federal flood control
and drainage projects, the amount of depletion due to the projects is underestimated.
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By referring to Table III-5, column IX, one can see the impact of rising agricultural prices
relative to all other economic, hydrologic, and climatic variables.”” Agricultural prices ranked
below the tributary projects, the natural lay of the land and mainline levees, and conversion
costs in influencing changes in the wetlands.

Summary and Conclusions of the Econometric Analysis

An econometric model was used to examine the effect of Federal flood control and drainage
projects on the conversion of forested wetlands in the Delta between 1935 and 1984. The
analysis provided strong statistical evidence that such projects caused a substantially higher rate
of wetland conversion than would have occurred in their absence. The actual depletion of
forested wetlands in the 36-county sample area over the 50-year study period totalled approxi-
mately 3.6 million acres. Under various versions of the Department’s econometric model,
estimated depletion ranged from 2.6 to 3.5 million acres (Table I1I-7). The principal conclu-
sions are:

e During the period 1935-1984, tributary flood control and drainage projects played a
more important role in wetland depletion in the Delta than any other factor, although
natural hydrologic conditions, the mainline levee system, conversion costs, dry weather,
and increases in real agricultural product prices were also important.

o Depletion attributable exclusively to the influence of tributary flood control and
drainage projects built between 1935 and 1984 amounted to approximately 750,000
acres or about 25 percent of total depletion (Table III-7). The effect of the mainline
levees acting in concert with natural topography was slightly less (approximately
690,000 acres).

e The effect of rising farm product prices on wetland conversion ranked below the
effects of all other economic, hydrologic, and climatic factors except net revenue from
forestry. In particular, rising farm product prices induced about half as much clearing
as tributary flood control and drainage projects.

Farm-Level Simulation Model: Analysis of Impact of Agriculture Programs,
Conservation Programs, and Tax Code Provisions on the Conversion Decision

In order to investigate the potential impact which Federal agriculture programs, conservation
programs, and tax code provisions have on the decision to convert bottomland hardwoods to
agriculture, a farm-level, cash-flow model was developed which simulates both the economic
return and the risk associated with conversion and development under specific public policies
(Kramer and Shabman 1986). The conceptual foundation for the model and this analysis was
presented at the beginning of the chapter.

Reviewing briefly, the simulation model views the decision to convert wetlands into farmland as
an investment decision by the landowner in an attempt to maximize his long-term economic
return and/or reduce his economic risk from the activities conducted on the land. In its natural
state, the land can be managed for its timber value and, in some instances, can be leased for
recreational hunting. Cleared, leveled, and drained, the land can be cultivated. The decision to
incur the conversion costs depends upon the expected earnings and the potential risk from the
alternative uses of the land. Federal programs and policies can increase the expected net
income from alternative uses of the land, lower the risk premium, reduce the cost of
conversion, and change land values.'®

17 Only model IX was used to estimate the impact of rising agricultural prices. See footnote 16.

18 For a more detailed treatment of how Federal programs can alter the conversion decision, see the section early
in this chapter entitled "The Conceptual Framework for the Conversion Decision."
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more likely it will be that landowners will make conversion investments,

The model simulates the operation of a representative farm over a 13 year period (1985-1997),
taking into account: crop yields and distributions; commodity prices; farm operating costs; and
the benefits from participation in Federal programs.’” It compares the net income from
farming with the foregone income from hunting leases and timbering, and calculates the
€conomic return to the investment in conversion generated by this difference, as well as the

TABLE III-7; THE IMPACT OF TRIBUTARY PROJECTS
ON FORESTED WETLAND DEPLETION IN THIRTY-SIX COUNTIES
OF THE MISSISSIPPI ALLUVIAL PLAIN, 1935-1984
SUMMARY OF RESULTS

(n* V) (1v) (IX) (I & XVI) (IX & XVI)

(1,000 acres)
Depletion 2,631 3,109 2,952 3,460 2,655 3,467

Depletion 882 764 768 647 884 672
Due to Tributary
Projects

Share of 33.5% 24.6% 26.0% 18.7% 33.3% 19.4%
Depletion

Due to Tributary

Projects

# Roman numerals refer to different versions of the model. See Stavins 1986a and 1986b for details.

structured, it does not matter whether the landowner is starting with a tract of, say, 750 acres and considering
expansion to 1000 acres, or whether he is beginning with 1000 forested acres and is considering conversion and
development of the entire parcel. The analysis and results are identical.
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there are studies which suggest that this historic return is in the neighborhood of five percent,
five percent is used as the discount rate for calculating NPVs and as a point of reference
throughout the study. Finally, the larger the coefficient of variation (cv) associated with any of
the measures of economic feasibility, the more risky the investment.

Even if an investment is economically promising and is expected to generate an attractive rate
of return over its lifetime, it still may not be financially feasible. If there are periods over the
lifetime of the investment when the cash flow is insufficient to meet fixed financial obligations,
creditors may foreclose on the property. When an investment in bottomland conversion and
farming is financed, there will be fixed annual repayment requirements associated with the
loan. The farm must earn sufficient income annually to meet operating expenses and still have
enough left over to service the debt. A risk-averse investor will not borrow the capital
necessary for bottomland development unless there is only a small likelihood that he will be
forced to default on the loan. The simulation model calculates the probability that a repre-
sentative farm operating under specified conditions (including certain Federal programs) will
suffer a negative net cash flow.”

The simulation model is not designed to predict future rates of clearing and development of
bottomland hardwoods -in different policy settings. Rather it is designed to estimate the
magnitude of the incentive for development under hypothetical conditions, notably the avail-
ability of various Federal programs. The assessment of the potential effects of Federal pro-
grams on the conversion decision is conducted in much the same way as the sensitivity analysis
of the impact of Federal flood control projects was conducted earlier in this chapter. The
model is run, and values for the economic and financial feasibility statistics are calculated with
a particular set of Federal programs in place. Then the model is run again with one of the
programs eliminated, and new values are calculated for the economic and financial feasibility
variables. The differences in the values of these statistics measure the potential effect of the
program of interest on the incentive to convert.

The Nature of the Data Used in the Simulation Model

Data for the farm simulation model consist of farm and timberland prices, land clearing and
development costs, agricultural production data (crop yields, commodity prices, and praduction
costs), Federal program benefits and tax code provisions, and estimates of timbering and
hunting lease revenues. A detailed discussion of all the data, data sources, and how they are
utilized by the model can be found in the background study (Kramer and Shabman 1986).
Only a brief discussion of the most important variables and data is given here.

Case Study Counties: Simulations were conducted for representative model farms in four
counties in the Delta, selected to reflect a mix of ownership, cropping patterns, and geographic
differences (yields, soils, etc.). Pointsett County was selected to represent soybean-rice-cotion
counties in Arkansas; Lee County and Catahoula Parish, to represent soybean dominated
counties in Arkansas and Louisiana, respectively; and Bolivar County, to represent mixed
farming counties in Mississippi. Although the cropping patterns differ among the case study
counties, like the Delta as a whole, all four counties have a substantial majority of their crop

20 The model assumes that 70 percent of the cost of land acquisition and development is financed. Financial
feasibility is tested only for the first year of operation of the representative farms. Given the way the model is
structured, if financial feasibility is violated in year one, it will be violated in all other years. Although it is
unlikely, it is possible that a project could be financially feasible in year one, but not in other years. See Kramer
and Shabman 1986 for a more detailed discussion.
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acreage devoted to soybeans. Selected counties had to contain significant quantities of forested
wetlands. No case study analysis was conducted for sugarcane counties, because sugarcane is
produced on higher elevation rather than on converted wetlands. The sources for these data on
cropping patterns and wetland acreages were State Crop and Livestock Reporting Services and
MacDonald et al., 1977. The Department believes that the case study counties reliably reflect
conditions in the Delta as a whole and that the results of the simulation analysis are applicable
throughout the Delta.”

Simulation Period: The model simulates the operation of a representative farm over a 13 year
period (1985-1997). The model farm is assumed to be sold at the end of the simulation period.
All analysis is conducted in 1985 dollars.

Land Purchase, Clearing, and Development Costs: Farmland prices were based on the opinion of
local real estate experts. Timberland prices were derived from the farmland prices by
subtracting land development costs and adding the value of standing timber.

There are no precise estimates for clearing costs in the Delta. Data from North Carolina was
used, where the clearing practices and soil conditions are similar. Unpublished USDA data
were used to estimate drainage costs.?

Agricultural Production and Revenue Data: Representative farm cropping patterns were devel-
oped for the case study counties based upon the distribution of cropland by crop in those
counties, as reported by the 1982 Census of Agriculture. Farm production costs were taken

from farm management budgets published by the Agricultural Experiment Stations in each
State for 1985.

Ten years of historical data (1975-1984) were used to develop probability distributions for crop
prices and yields for each of the four representative farms, and these distributions were
assumed to hold for the simulation period (1985-1997).% County averages were used for yields,
and State averages were used for prices, the sources being the State Crop and Livestock
Reporting Services, and State Agricultural Experiment Stations. When conducting the analyses,
prices and yields for all crops were sampled jointly (50 random draws) from the price and yield
distributions for each representative farm.?* These four sets of 50 values were used to calculate
means and-variances for the NPVs and rates of return on the four representative farms.

Provisions of Federal Programs and Tax Code: 1t was assumed that agricultural production from
the model farms was eligible for commodity program benefits (nonrecourse loans and defi-
ciency payments) at the 1985 levels (1981 law). Test runs indicated that crop insurance was an
unattractive risk-management option, and therefore, it was assumed that the representative
farms do not participate in this program.?

2! In 1983 there were 5.1 million acres of forested bottomlands in the 84 Delta agricultural counties growing
soybeans, rice, cotton, and/or sugarcane. From the Service’s analysis of the nature of these counties, 77 appear to
be represented by the case studies, and these contain 4.8 million or 93 percent of the bottomiand hardwood acres.
See Kramer and Shabman, 1986 for a complete discussion of the representativeness of the case study counties.

22 In sensitivity analyses conducted by the Department, the profitability of conversion and development proved
highly sensitive to changes in clearing and drainage costs. Doubling clearing and drainage costs cut economic
returns approximately in half and substantially increased the risk associated with conversion.

3 One can easily argue that the probability distributions for yields and prices will be different in the future from
those of the past ten years. For example, due t0 new U.S. export expansion efforts and rising populations abroad,
agricultural prices could be higher or less variable in the near future. Conversely, prices could be lower and
perhaps more variable due to agricultural surpluses in many parts of the world. It is not possible to0 establish with
any degree of confidence how distributions, particularly price distributions, will change in the future. Thus, the
distributions were assumed to be constant over the simulation period.

24 A multivariate, normal random number generator is used to do the sampling.

25 Sales for the crop insurance program have been quite limited. This may be due in part to the fact that in many
cases premiums are high relative to expected indemnities.
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The Federal tax code provisions modelled are those in effect in 1985. Thus, the simulation
model does not reflect the reforms embodied in the Tax Reform Act of 1986. As discussed in
Chapter 2, tax reform eliminated the deductibility of certain agricultural land conversion and
development costs common to wetland conversion, as well as any differential capital gains
treatment on sales of wetlands converted to agriculture. Thus, the analytic results stand as an
estimate of the extent of the incentive to convert provided by the former provisions, or
alternatively, the extent of the incentive which would be provided should these provisions be
reinstated.

Conservation Easements and Hunting Leases: A hunting lease value of $5 per acre and a
conservation easement payment of $10 per acre were used for the full amount of the tract
considered for conversion. Local expert opinion was the source of these estimates.

Results of the Farm-Level Simulation Analysis

The results of the farm-level simulations for the four representative Delta counties are given in
Tables I1I-8 and III-9. Table III-8 contains the values for the economic feasibility measures
(mean and coefficient of variation for NPV and rate of return, as well as the equivalent annual
value for NPV). Table III-9 contains the values for the financial feasibility variable (the
probability of a negative net cash flow). The discussion here focusses on Table III-8, following
which Table I11-9 will be virtually self-explanatory.

When interpreting the results, it is important to keep a number of things in mind:

(1) Some costs of production are not accounted for by the model, and hence, the calculated
economic returns are not available solely as returns to the capital investment in clearing
and conversion. If conversion is to be profitable, the returns must also cover the
unmeasured costs of management, general overhead, and risk. These costs were left
unmeasured because they are highly subjective and vary with the individual land-
owner/investor/manager.

(2) Because the historic rate of return to agricultural investments is roughly five percent,
five percent is used as the target rate of return in this analysis, and considered to be the
return to capital (after all other costs are covered) which would make conversion just
normally profitable. Again, since there are unmeasured costs in this analysis, a value of
five percent for rate of return in Table III-8 leaves nothing to cover these unmeasured
costs, and does not make conversion attractive. -

3) The discount rate used to calculate the NPVs in Table III-8 was five percent. Thus, an
NPV greater than zero means that a return of five percent has already been paid on the
investment in conversion and the entire NPV is available to cover the cost of manage-
ment, general overhead, and risk.

Base Case:

The first line of Table ITI-8 presents the results of the economic feasibility analysis for the base
case. In the base case it is assumed that the farm is enrolled in the available agricultural price
and income support programs and that the landowner takes advantage of tax provisions which
allow for the expensing (rather than capitalizing) of land clearing costs. The landowner is
assumed to be myopic with respect to alternative uses for the land, however. That is, in
assessing the feasibility of conversion, the base case landowner does not take into account the
foregone income from timbering, recreational hunting leases, or a conservation easement. The
justification for the myopia assumption comes from the results of analysis of landownership
data conducted by the Department as part of this research project. The landownership analysis
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found that owners of small woodlots have little interest in timber management and that
corporate owners of forested wetland tracts are unlikely to manage the tracts for timber
production.

Because the rates of return to the investment exceed five percent for all four representative

counties in the base case, one might be tempted to conclude that, at least in a world of ‘ . -.
agricultural price and income supports and special tax treatment of land clearing expenses,

conversion in the Delta is attractive. A critical examination of the case study results suggests,
~ however, that even in the base case bottomland development is a marginal proposition in all
but one of the representative counties (Pointsett). Although in all four case studies bottomland
conversion and development generates enough revenue to pay the target five percent return to .'

capital, the amount left over to cover the costs of management and overhead and providea

reward for undertaking the risks of farming is limited. The annual equivalent NPV is all thatis

available to cover the cost of these unmeasured factors. A study of crop budgets in Louisiana
estimated overhead costs alone to be $60.51 per acre (Paxton, et al. 1985). Only in Pointsett

County does the annual equivalent NPV exceed this estimate, and even there not much is left
over to reward management and risk taking.?®

The simulation results are not at odds with the historic rate of clearing in the Delta and the
past profitability of conversion. The simulation model is a prospective model, which takes 1985
conditions as a given, extends 13 years into the future, and assumes that these conditions are

invariant over that period. Basic economic conditions are no longer as favorable to bottomland =

development as they have been over the past two decades. Agricultural production costs have
risen sharply over the past decade, and commodity prices have not kept pace. -

TABLE III-9: FINANCIAL FEASIBILITY OF AGRICULTURAL DEVELOPMENT
OF WETLANDS IN FOUR DELTA COUNTIES UNDER ALTERNATIVE
PROGRAMS AND BEHAVIORAL ASSUMPTIONS

Probability of Negative Net Cash Flow

Catahoula Lee Bolivar Pointsett
Base Case 18% 0% 0% 0%
Remove agric. supports 26% 6% 4% 0%
Remove tax provisions 18% 0% 0% 0%
Remove tax provisions 26% 6% 4% 0%
and agric. supports
Include timber income and 18% 0% 0% 0%
hunting lease
Include timber, hunting, and 18% 0% 0% 0%
conservation easement
Combine all of above 26% 6% 4% 0%

%6 The Department has some reservations regarding this per acre overhead cost estimate. The Louisiana research-
ers surveyed farmers for total overhead costs, and then divided by farm size to obtain the per acre value. The
problem with this calculation is that overhead costs are largely fixed, and do not vary much with farm size.
However, the Department’s concern about the reliability of the overhead cost estimate does not detract from the
conclusion that the economic returns available to cover the cost of the unmeasured resources are sparse.
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One important feature of the simulation results is that the risk of investing in conversion and
development (as measured by the coefficient of variation) increases at lower values for NPV.
This is true not only for the base case, but throughout Table III-8.

Given the uncertainty about future prices for agricultural commodities, the Department
conducted some sensitivity analysis using different price series. The simulation analysis was
repeated using commodity price series which were derived by adjusting the historic series
employed for the base case analysis downward by 20 percent. (It is worth noting that when the
simulator was applied to these adjusted series, it produced price distributions whose means
were similar to the agricultural commodity prices currently being received by farmers, thus
lending coincidental, but added significance to the sensitivity analysis.) The economic returns
from agricultural development in the new base case were approximately one-third less than
those in Table III-8. Thus, the profitability of conversion and agricultural development appears
to be highly sensitive to changes in commodity prices.

Agriculture Programs:

The impact of making bottomland conversion and development ineligible for Federal agricul-
tural income and price support programs is given in line 2 of Table I1I-8. As expected, removal
of agricultural supports reduces NPV and increases risk in every case.

Again, because of the uncertainty about future prices for agricultural commodities, the Depart-
ment conducted sensitivity analyses on the impact of agriculture programs, using the adjusted
price series described above. The combined impact of denying agricultural program benefits
and reducing agricultural prices by 20 percent was to lower the rate of return in Pointsett
County from 33 percent to 7.4 percent, reduce the annual equivalent NPV from $58.55 to
$3.19, and increase the risk factor 15 fold. Given that Pointsett was the county with the highest
returns to conversion, it seems clear that under current, depressed market conditions and in the
presence of Swampbuster, there are limited opportunities for profitable conversion and devel-
opment of wetlands in the Delta. '

Tax Code Provisions:

In line 3 of Table III-8, the representative farms remain eligible for agricultural support
programs, but the land clearing deduction has been eliminated from the modelled tax code.
(Land clearing expenses are capitalized into the value of the converted land on line 3, and
deductible only when the land is sold.) Removing the special tax code provisions reduces NPV
and increases investment risk significantly, but not by as much as the elimination of the
agriculture programs.”’

Combined Effect of Agriculture Programs and Tax Code Provisions:

Line 4 of Table III-8 is as close as the Department’s model can come to simulating the effect
(on myopic operators) of the 1986 tax reform, Swampbuster, and the current agricultu_ral
economic climate. On line 4, the investors continue to overlook alternative income-producing
uses for their land; the land clearing deduction has been eliminated from the tax code; the
commodities produced on the converted wetlands are ineligible for agricultural program
benefits; and the economic climate under which the representative farms operate reflects the
declining profit margins of the last decade.

Relative to the base case, the results are disastrous for the economic feasibility of_ bottomrland
conversion and development. The NPVs and rates of return plummet, and the risk quotients
double.

27 As we shall see in the next chapter, the land-clearing tax deduction has a greater impz_ict on the economic
feasibility of conversion in the Delta than in the Prairies. Conversion costs in the _Delta are higher, and hence, the
deduction is more important.
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Summary

For several reasons the true effects are likely to exceed the simulated impacts. First, the central
provision ‘of Swampbuster says that if a producer grows an agricultural commodity® on a
converted wetland, that producer is ineligible to participate in the principal Federal agriculture
programs on any lands during that crop year.”” Because the model assumes that the operator of
a representative farm grows agricultural commodities only on that farm, programmatic benefits
are eliminated only for that 1,000 acres. If the operator of a representative farm is involved in
producing agricultural commodities on other lands, his penalty for producing on converted
wetlands will extend to those other lands and will be larger than that simulated by the model.

Secondly, the model only accounts for the lost benefits from price and income support
programs. Swampbuster renders a producer ineligible for a larger array of programs.

Finally, unless the agricultural economy improves, prices for farm commodities will be gen-
erally lower than those utilized in the simulations. Agriculture program benefits are larger
when lower market prices prevail, and the elimination of these larger benefits will have a more
pronounced impact on the economic and financial feasibility of conversion than the simulated
impacts.

Programmatic Effects, Taking Into Account Alternative Uses for the Land:

Thus far we have examined the economic feasibility of conversion in the representative
counties, assuming that the landowner was myopic. If the landowner is perceptive, however, he
will recognize that there are alternative uses for the land in its natural state which can generate
income. When the land is converted, these potential income sources are lost, and must be
counted as a cost in assessing the investment returns. Clearly, the gains from conversion will
not be as great as when these income sources were not recognized by the landowner.

In lines 5 and 6 of Table III-8, the myopia assumption is dropped. These lines constitute the
base case for the perceptive landowner, and substitute for line 1. Line 5 accounts for income
from timbering and hunting leases, and line 6 reflects the lost income from timbering, hunting
leases, and a Federal conservation easement. The economic returns are reduced, the risks
increased, and conversion is even less attractive than before. Indeed, in Catahoula Parish the
prospects for conversion are so poor that the landowner would be better off paying $52 not to
have to convert and farm the land.*

Line 7 substitutes for line 4, and reflects the impact of tax reform and ineligibility for
agriculture programs, when the- lost potential income from timbering, hunting leases, and
conservation easements is taken into consideration. Again, given the limitations of the model,
the results in line 7 are as close as we can come to simulating the effects of tax reform,
Swampbuster, and the current agricultural economic climate for the perceptive landowner.

and Conclusions of the Farm-Level Simulation Analysis

A farm-level, cash-flow model was developed in order to investigate the potential impact which
Federal agriculture programs, conservation programs, and tax code provisions have on the
decision to convert bottomland hardwoods to agriculture in the Delta. Using 1975-1984 data,
the model simulated the operation of representative farms in four Delta counties, selected to
reflect a mix of ownership, cropping patterns, and geographic differences. The Department
believes that the case study counties reliably reflect conditions in the Delta as a whole and that
the results of the simulation analysis are applicable throughout the Delta.

28 Defined in the regulations to be any crop planted and produced by annual 1illing of the soil or sugarcane.

29 The list of programs for which a producer becomes ineligible includes price and income support programs,
farm storage facility loans, disaster payments, crop insurance, certain FMHA loans, and payments for storage of
Federally owned agricultural commodities. See chapter 5 for a complete discussion and analysis of Swampbuster.

30 Since Tabie III-8 does not take into account farming, a landowner in Catahoula Parish should be willing to pay
considerably more than 352 to avoid conversion and cultivation.
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The case study results suggest that under current (1975-1984) economic conditions bottomland
development has only marginal economic feasibility:

© Even in the base case, the simulated returns are insufficient to cover the cost of all
factors of production (including management and overhead) and still grant an adequate
return to capital and a reward for undertaking the risks of farming. The apparently
high returns in a county such as Pointsett are deceiving, because the model does not
account for the cost of management and overhead or a return for the risk of farming.
Introducing a charge for overhead alone into the calculations (such as the $60 per acre
used in the Louisiana published budgets) is enough to make the prospects for profit-
able conversion and development dim. The results for the other three, less lucrative
case study counties clearly indicate the marginal feasibility of conversion.

© Swampbuster and tax reform have the potential for significantly reducing the returns to
conversion in the Delta. These legislative reforms were enacted after the simulation
model was developed when the Department’s study was close to completion. Con-
sequently, the specific details of the reforms could not be incorporated into the model.
However, the legislative features which were modelled were similar enough to
Swampbuster and tax reform that a lower bound estimate of the impact of these
reforms on the incentives to convert wetlands was estimated. When the model farms
the cost of management and overhead or any return for undertaking the risks of were
made ineligible for agricultural price and income supports and the land clearing tax
deduction was eliminated, the simulated returns fell substantially and the risks of
farming and development increased dramatically. If Swampbuster and tax reform are
vigorously enforced, the true effects are likely to be significantly greater than the
simulated impacts.*

o Current (1987) expectations for agricultural price/cost relationships may be less favor-
able than those used in the model unless the agricultural economy improves. Although
bottomland development has been a common activity in the Delta during the past two
decades, it now appears that the basic economic conditions are no longer favorable to
such development.” Prices paid by farmers for factors of production have risen over
the past decade, while prices received for products have not kept pace.™

@ Clearing costs may be higher in some areas of the Delta than those used in the model.
There are no precise estimates for clearing costs in the Delta. In sensitivity analyses
conducted by the Department, the profitability of conversion and development proved
highly sensitive to changes in clearing and drainage costs.

3! There is no firm empirical evidence yet on the extent to which the Swampbuster provisions have reduced
wetland conversions to agriculture. Although the Department’s conclusions are based on simulated outcomes, we
believe them to be accurate under the assumed conditions. It is worth noting, however, that a recent study
conducted at USDA’s Economic Research Service reached less optimistic conclusions than DOI about
Swampbuster's potential effectiveness in the Dela (Heimlich 1988). .Heimlich estimated that nationally,
Swampbuster would be effective in preventing conversion on only about 35 percent of those non-Federal wetlands
with some probability of being converted to cropland. The estimates for the Delta were mixed, with Swampbuster
predicted to be quite effective in the bottomlands of Arkansas (preventing conversion on 47 percent of wetlands
vulnerable to conversion) and considerably less effective (13.7 percent) in Mississippi and Louisiana.
Swampbuster’s effectiveness in all three States combined was estimated at 25.6 percent.

32 This conclusion is based on the assumption that crop prices and yields during the simulation period
(1985-1997) will be the same as those for the period 1975-1984. Largely because of the drought in 1988, crop prices
have risen significantly, especially soybean prices which have doubled since 1987. Should crop prices continue at
the 1988 level, the economics of clearing in the Delta will change significantly, and development of the
bottomland hardwoods for agriculture will become attractive again.

33 In 1985 the ratio of the USDA index of prices received to prices paid was 79. In 1972 the ratio was 111, in 1973
it was 138, in 1974 it was 130, and in 1975 it was 113.
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Landownership Characteristics in the Delta and the Implications
for Wetland Conversion

The case study results suggest that under current economic conditions bottomland development
has only marginal economic feasibility. However, different owners have different motivations
for developing bottomland forests, and the likelihood that land will be converted depends on
the characteristics of the landowners. Consequently, in order to augment and supplement the
simulation results and analysis, the Department conducted an analysis of an existing USDA
data base which permitted description of the characteristics of owners of all types of land in
the Delta portions of Arkansas, Lauisiana, and Mississippi.*

Although the case study results suggest that bottomland development has only marginally
feasibility, the results of the Department’s study of ownership patterns of bottomland hard-
woods indicate that in the long run these wetlands remain vulnerable to agricultural develop-
ment. Managing bottomland forests for timber production can enhance the income potential of
the tracts, but dedication of the bottomland forests in the Delta to timber production over an
extended period of time is unlikely, given the characteristics of the landowners and the low
returns and long pay back period associated with investing in timber production and manage-
ment (at current land prices).”® Given the marked differences in their characteristics and
motivations and in the nature of their land holdings, corporate and non-corporate owners are
treated separately in the following discussion of landownership patterns.

Corporate Owners:

The Department estimates that approximately half of the forested acreage on wet soils in the
Delta is owned by corporations and that roughly 90 percent of that acreage is held in large
tracts (over 5000 acres) by relatively few corporate landowners.*® Forest products firms are not
the principle owners of this land, however. The corporate ownership group appears to be
composed primarily of horizontally diversified companies. Only a few of the major forest
products companies have land holdings in the Delta bottomlands, and there is little likelihood
that they will seek to acquire more such land (at current market prices) because of its relatively
poor prospects for silviculture.

Corporate owners cannot be expected to hold these forested lands indefinitely without earning
a return on them. Subdivision of these large tracts for non-agricultural purposes (e.g.,
recreation, vacation homes) is unlikely to prove profitable. Hence, there are really only three
options for the corporate landowners: manage the land for silviculture; clear the land and
develop it for agriculture; or sell at reduced prices.

We have already suggested that given the nature of the firms and the limited prospects for
profitable silviculture on these lands, managing the land for timber harvesting seems unlikely.

It may be that the tracts will be held until the agricultural economy improves and clearing is
economical. Although such an improvement in the market may be several years away, these
owners may perceive no alternative to waiting. If this is the case, Swampbuster and tax reform
will have changed the timing and slowed the rae of wetlands development, but will not have
changed the ultimate extent of such development.

3! The data base analyzed was created from the merger of the 1978 landownership survey conducted by the
Economic Research Service and the 1977 Natural Resources Inventory conducted by the Soil Conservation
Service. For a full description of the data and the analysis see Kramer and Shabman, 1986.

35 The low returns to both silviculture and agriculture are partly due to the level of prices for forested
bottomland. The land prices used in the model precede Swampbuster and tax reform. If these prices fall (and that
seems the inevitable result ot the legislative reforms and the generally depressed agricultural economy), the rate of
return associated with engaging in silviculture or agriculture will rise.

38 The Department estimates that 18 percent of the corporations own 90 percent of the acreage.
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i Alternatively, if the landowners have other sources of income (and this is likely to be the case
f for diversified corporations), they may decide not to wait to clear until the agricultural
economy recovers and the returns to the investment in conversion are positive. Losses from
1 developing and selling bottomlands or converting and cultivating bottomlands can be used to
i reduce tax liabilities from other enterprises. Although Swampbuster and tax reform will have
3 imposed capital losses on the landowners, agricultural development may still prove to be the
E alternative that minimizes losses.

i Finally, the corporate owners can sell the land at the reduced. prices forced by the depressed
agricultural economy, Swampbuster, and tax reform. The options confronting the new owners
| will not be any different, however: agriculture or silviculture, with agriculture being the most

¢ likely sector.’” Thus, although the destiny of these lands is somewhat uncertain, their tenure as
pristine hardwood forests seems limited.

Non-Corporate Owners:

The Department estimates that half of the forested bottomland acreage is held by non-
3 corporate owners and half of this is in relatively small tracts. Small tract size can raise the cost
= of managing the timber stands for optimal yields and of harvesting the timber. Even if the cost
o disadvantages could be overcome, small tract size offers little promise of profits sufficient to
= I justify the management effort because of the generally poor quality of the standing timber.
Further, timber management is rarely practiced by small woodlot owners. Surveys of owners’
objectives indicate that 29-58 percent plan to use their land to grow timber, but most of these
have no intention of managing the stands. Only 10 percent plan to employ management
practices.

3 While the non-corporate owners do not seem disposed to manage the land for optimal timber
] yield, it is also unlikely that they will develop the land for agriculture as owner-operators. Most
of the non-corporate owners of forested bottomland tracts are not farmers: only 1.8 percent of
those in the Department’s survey identified their primary occupation as farming. Further
= adding to the uncertainty about the destiny of these lands is the fact that the owners tend to be
= B elderly: over 80 percent of the acreage is owned by people over age 50. Thus, the land is likely
y to change hands soon, and like the large, corporately owned tracts, the destiny of the small
woodlots is uncertain. Although their development may not be imminent, their future as
hardwoods is clearly not secured, either, and it seems likely that the agriculture sector will
ultimately absorb them.

| - Conservation Opportunities in the Current Economic Climate

The reduction of economic returns to agricultural development of the forested wetlands due to
the current economic climate and the recent legislative reforms may create low cost conserva-
tion opportunities. Tax reform and Swampbuster lowered the commercial value of wetlands,
and this reduction is temporarily amplified by current economic conditions. The price at which
the landowners will be willing to sell the land or grant a conservation easement will have fallen,
providing an economical opportunity to conservation organizations (State, local, Federal, and
private) for wetlands protection. This opportunity for wetlands conservation at budgetary
savings may or may not be short-lived, depending upon the length of the agricultural economic
cycle.

37 Lower prices for land could alter the relative profitability of agriculture versus silviculture and result in_a
resurgence of forestry in the Delta, but this seems unlikely given the market for hardwoods, natural features in
the Delta which restrict the extent and rate of tree growth, and the current characteristics of landowners.
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Whatever the decision regarding increased public acquisition, educational and market-organiz-
ing programs could be invaluable in promoting forestry in the Delta. The analysis for the
perceptive landowner assumed that once the value of the land as hardwoods is acknowledged,
forestry management will occur, hunting leases will be sold, and the likelihood of clearing for
agricultural development will diminish. This may apply to the corporate landowners, but itisa
most optimistic assumption for the small woodlot owners, even though tax reform and
Swampbuster have reduced the potential returns from conversion. As indicated above, there is
substantial evidence that small woodlot owners are reluctant to utilize forestry management
practices.

Educational programs could be used to promote the recognition of the economic value of the
land in its natural state and induce forestry management, but the economic climate may need
to be enhanced as well, e.g., the development of timber marketing cooperatives and improved
contracting between the larger timber companies and small woodlot owners. Also, aggressive
actions to formalize the market for hunting leases, perhaps using the State game departments
as clearing houses for willing buyers and sellers, may improve the prospects for profitable,
recreational use of the land. Both educational and market-organizing programs could be
conducted at modest cost, and although the resulting forested lands might not be pristine, they
would be far closer to undisturbed bottomlands than agricuitural land, and would conserve
many of the original environmental values.

Summary of the Impact of Federal Programs on Conversion of
Forested Wetlands in the Delta

1. During the period 1935-1984, tributary flood control and drainage projects played a
more important role in wetland depletion in the Delta than any other factor, although
natural hydrologic conditions, the mainline levee system, conversion costs, dry weather,
and increases in real agricultural product prices were also important.

2; Wetlands depletion attributable exclusively to the influence of tributary flood control
and drainage projects built between 1935 and 1984 (essentially the Tributary Features of
the MR&T and SCS small watershed projects) amounted to approximately 25 percent of
total depletion (Table III-7).

3. The joint effect which natural topography and the mainline levee system had on
conversion during the period 1935-1984 was only slightly less than that of the tributary
projects constructed during that period.

4. The effect of rising farm product prices on wetland conversion ranked below the effects
of all other economic, hydrological, and climatic factors except net revenue from
forestry. In particular, rising farm product prices induced about half as much clearing as
the tributary flood control and drainage projects which were constructed between 1933
and 1984.

5. Under current, depressed market conditions there are limited opportunities for profit-
able conversion and development of wetlands in the Delta. :

6. Making crops grown on converted wetlands ineligible for Federal agricultural income
and price support programs reduces the economic return to and increases the risk
associated with conversion and agricultural development in the Delta.

1 Eliminating special tax code provisions which favored conversion of wetlands to agricul-
tural land also reduces the economic return to and increases the risk associated with
conversion and agricultural development in the Delta, but not by as much as elimina-
tion of the agriculture programs.
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10.

11

The combined effect of ineligibility for agricultural support programs and elimination of
those tax deductions which favored conversion has a very significant impact on the
economic feasibility of bottomland conversion and development: the rate of return to
the investment is reduced dramatically and the risk increased.

Although under current (1975-1984) economic conditions bottomland development has
only marginal economic feasibility, the future for these wetlands is quite uncertain and
over the long run the wetlands in the Delta will be susceptible to agricultural develop-
ment whenever economic conditions yield high returns in agriculture.

The reduction of economic returns to agricultural development of the forested wetlands
due to the current economic climate and the recent legislative reforms may create 2
temporary, low cost opportunity for conservation (State, local, Federal, and private).
Tax reform and Swampbuster reduced the commercial value of wetlands, and this
reduction is temporarily amplified by current economic conditions. These events depress
the price at which the landowners are willing to sell land or grant conservation
easements.

Educational programs might be used to promote the recognition of the economic value
of the land in its natural state and induce forestry management, but the economic
climate may need to be enhanced as well, e.g., the development of timber marketing
cooperatives and improved contracting between the larger timber companies and small
woodlot owners. Also, aggressive actions to formalize the market for hunting leases,
perhaps using the State game departments as clearing houses for willing buyers and
sellers, may improve the prospects for profitable, recreational use of the land.
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APPENDIX III-1: Econometric Model of Forested Wetland Conversion

The model of forested wetland conversion consists of a land-conversion relationship (equations
3.1a, 3.2a, and 3.3a) and a set of agricultural yield functions (equation 3.4a). The land-
conversion relationship can be used independently of the agricultural yield functions. Indeed,
most of hypotheses were tested using only the land-conversion relationship. The agricultural

yield functions were developed for a very limited purpose, described below.

The land-conversion relationship expresses the percentage change in the forested acreage in
county i (i = 1,..,36) during period t-1 to period t (a five-year interval, there being 10 such
during the study period 1935-1984) as a function of relevant climatic, hydrologic, and eco-
nomic variables. In particular, the explanatory variables in the land-conversion equation in-

clude:

e the variables which affect net agricultural revenue (prices, yields, acreages, and produc-

tion costs for four crops -- soybeans, cotton, rice, and corn);

@ the variables which affect forestry net revenue (prices, volumes, growth rates, and

yields of sawlogs and pulpwood);

e artificial flood protection and drainage (acreage protected) provided by Federal projects

built between 1935 and 1984;

@ a variable measuring the combined extent of natural flood protection and drainage
(provided by the topography of the land) and the protection provided by the mainline

levee system,;

e weather conditions (precipitation, solar radiation, and flood stages of the Mississippi

River); and

@ the costs of converting forested wetlands to farmland.

According to the Corps and the SCS, flood control and drainage projects provide two types of
benefits: "flood-control benefits" (benefits associated with the increased expectation of success-
ful crop production) and "yield-intensification benefits" (benefits derived from the increased
productivity of protected lands). In order to estimate the impact which each of these two types
of benefits had on wetland conversion, yield functions were developed and included in the

model. The yield equations express crop yields as a function of:
e artificial flood protection and drainage;
o technological change;
@ meteorological factors; and

® environmental factors (differences in soil qualities across counties).
The model is given below, followed by an explanatory discussion of the equations:
FORCH, = a,, + [a,AGREVA,PROB; + a,AGCOS;, + a;FNRA;
+ a,CONVCS,](FORAV,/MAVAC;) + uyy
PROB, = [l + e™™)]
P(X) = [b, + b;(ACCU; + SCCUy) + by(1 - FLRISK;)]e®" 7'
YIELDy, = ¢ + dy(ACCU; +SCCUy) + d,PHDI, + d;DSCHG,
+ d4TIME, + uyy
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where

FORCH,,
FORAC,
FORAV;,

MAVAGC;
AGREVA,
PROB,,
AGCOS;,

FNRA,

CONVCS;,
CONVCO,,
ACCU,

SCCU;,

FLRISK;

PHDI,

YIELDy;
DSCHG,

dot

Wit
by

ij

percentage change in forested acreage of county i during the period t-1 to
S

forested acreage in county i (i = 1,..,36) at time t (t = 1,..,10), with t-1
indicating a one-period (five-year) lag;

(FORAC, + FORAC,,)/2, ie., the average forested acreage in county i
during the period t-1 to t;

total acreage of county i within the Lower Mississippi Alluvial Plain;
real agricultural revenue per acre in county i during the period t-1 to t;

expected probability of successful crop production, a measure of the
average suitability of the land in county i for agriculture during the
period t-1 to t;

real agricultural cost of production per acre in county i during the period
t-1toft;

real forestry net revenue per acre in county i during the period from t-1
ot

(CONVCO))(e"HP");
real cost of conversion (per acre) in county i during the period t-1 to t;

area protected by U.S. Army Corps of Engineers flood control and
drainage projects in county i at time t (i.e., cumulative project construc-
tion through year t), measured as a percentage of total county acreage,
such that 0 = ACCU < 100;

area protected by Soil Conservation Service flood control and drainage
projects in county i at time t (i.e., cumulative project construction
through year t), measured as a percentage of total county acreage, such
that O = SCCU = 100;

percentage of county i’s land area naturally subject to flooding, measured
such that O = FLRISK = 100;

estimated average soil moisture in county i during period t-1 to t,
measured by the Palmer Hydrological Drought Index, varying from ap-
proximately -4 for intense drought to +4 for extremely wet conditions,
based upon current and lagged precipitation and solar radiation;

average yield of crop j in county i during period t-1 to t;

discharge of the Mississippi River, north of the study area;

a linear trend as a proxy for technological change;

a temporal intercept accoun}.ing for time period differences;

parameters (slope coefficients) on indicated variables, where ¢ = 1,2,3.4
error term with mean zero;

parameters on indicated variables, where h = 0,1,2,3;

intercept for county i in the yield equation for crop j, accounting for
differential effects associated with varying soil quality in different coun-
ties;
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d; = parameters for the j yield equations (where s = 1,234 and j = 1,2,3,4);
U,; = error term with mean zero;

In equation 3.1a, the product of AGREVA and PROB gives the expected real agricultural
revenue per acre in county i during the period t-1 to t. The probability function (from
equations 3.2a and 3.3a) takes account of the cumulative protection of Federal flood control
and drainage projects in county i at time t (ACCU + SCCU);! the degree to which county i is
protected from flooding by the natural lay of the land (1 - FLRISK); and climatological
conditions, as reflected in an index of the average soil moisture in county i during period t-1 to
t (PHDI). (For a discussion of the form of equation 3.2a see Stavins 1986a.)

It is important to note in the definitions of ACCU and SCCU that these are cumulative
variables, and account for the current flood protection and drainage benefits provided by all
past construction. It is entirely possible that current clearing might be related not just to
construction of Federal projects in the present period, but to projects which were constructed
in previous periods, as well. The model is structured in this way to account for both current
and lagged impacts of flood control and drainage projects. The study period begins in 1935,
and, through ACCU and SCCU, accounts for all flood protection and drainage provided by
Federal projects after that date, i.e., the benefits of the Tributary Features of the MR&T and
the SCS small watershed projects.

In addition to the tributary projects, it is important to include a variable to account for the
flood protection benefits provided by the mainline levee system. Eighty percent of the mainline
levee system authorized in 1928 was complete by 1934, and about 90 percent of the system
authorized in 1941 was complete by 1945. Indeed, the entire mainline levee system can be
viewed as effectively complete by 1937, since the systern has not been breached since that
date.” Thus, virtually from the beginning of the study period the mainline levee system was in
place and providing protection.

Direct data on the area protected by the mainline levee system are not available. However, the
Corps estimates this protected area to be roughly proportional to the area flooded by the 1927
flood.* Consequently, a variable called MNLN was constructed and included in equation 3.3a
inside the square brackets. As expected, it was highly correlated with (1 - FLRISK), and created
serious multicollinearity problems. Thus, MNLN was omitted from the model. As a result, the
estimated value for b, contains omitted variable bias and is upward biased. Consequently, the
estimated value for b, should be interpreted as the combined effect of the natural topography
and the mainline levee system. Thus, any estimated impact on the forested wetlands by ACCU
and SCCU is due exclusively to secondary or interior levee development, not to the mainline
system.

The next two terms in equation 3.la are self-explanatory: they account for real agricultural
production costs (AGCOS) and the real net revenue from forestry (FNRA).

One has to be careful when interpreting the next term in equation 3.1a. CONVCS is not
simply the cost of land conversion in county i during period t-1 to t, but rather the product of
the cost of land conversion and a function which reflects soil moisture in county i during the
period in question. CONVCS was structured in this way, because soil moisture has the effect of
increasing conversion costs, due to the difficulty of moving heavy machinery onto the land and

! An effort was made to distinguish between the impacts of Corps and SCS projects. Because the estimated
parameter values for the separate Corps and SCS variables proved statistically equivalent, the analysis was
conducted with one variable, representing the combined impact of Corps and SCS projects.

2 Richard Stuart, Lower Mississippi Valley Division, U.S. Army Corps of Engineers in a private communication,
July, 1985.

3 Ihid.
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the difficulty of achieving satisfactory burns of felled timber and brush. Thus, any estimated
values for a, have to be interpreted as the effects of conversion costs as they are affected by
soil moisture.

The variables within the first set of square brackets in equation 3.1a take account of major
economic, hydrologic, and climatic factors which might reasonably be expected to influence
land conversion. If these variables were entered in an unadjusted form, however, there is a
strong possibility that the model would be misspecified. If the explanatory variables were to
take on values which would be expected to induce significant conversion, but all the forested
acreage in county i had already been cleared (FORCH = 0), the model could predict further
conversion. This would be unrealistic. In order to avoid this problem and obtain accurate
estimates of the coefficients, these variables were scaled by the percentage of county i which
was forested during period t-1 to t (FORAV/MAVAC).

Equation 3.4a is largely self-explanatory. The YIELD function estimates the average yield of
crop j in county i during period t-1 to t as a function of: artificial flood protection and
drainage (ACCU + SCCU); technological change (TIME); meteorological factors (PHDI and_
DSCHG); and differences in soil qualities across counties (c;). The model has the flexibility to
accept either historic yields or simulated yields from equation 3.4a in AGREVA.
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CHAPTER 4:

THE PRAIRIE POTHOLE REGION

This chapter examines the effect of Federal agriculture programs, water management programs,
highway programs, conservation programs, and income tax provisions on farm operators’
decisions to drain prairie potholes. The chapter has three major purposes:

o identify potential causes of wetland loss in the Prairie Pothole Region (Prairies) of
eastern Montana, North Dakota, South Dakota, Minnesota, and lowa;

o identify Federal programs which have stimulated wetland conversion; and

e examine the overall importance of Federal incentives to drain wetlands.

Although prairie pothole losses have been attributed to construction of highways, dams,
reservoirs, and irrigation systems, soil erosion and siltation, urban sprawl, and pollution, the
majority of prairie pothole losses have been due to conversion to cropland.

From the early 1960’s to the present, a general shift in the structure of agriculture has
occurred in the Prairies, involving increased farm size, larger farm machinery, irrigation, and
other intensive farming practices. All of these changes have accelerated drainage of prairie
potholes. Historically, small grain and row crop agriculture has been the primary land use in
the Prairies and, along with livestock grazing, has strongly influenced land use patterns.
Wetland drainage in this region has been an important means of bringing more land into crop
production and increasing yields on existing cropland.

Economic factors are often cited as reasons why farmers choose to drain wetlands in the
Prairies. Wetlands are frequently viewed as a nuisance which result in production losses to
farmers and necessitate irregular and inefficient planting patterns. Farm equipment can become
mired and damaged in the unstable wetland perimeter. Wetland waterfowl may feed on nearby
crops, further adding to production losses. Finally, the wetland represents a foregone source of
income to the farmer: the farmer is not realizing income he would receive if these areas were
drained and cropped. This opportunity cost increases as land values and crop prices rise.

Description of the Region

The Prairie Pothole Region (Figure IV-1) began forming about 12,000 years ago as glaciers
receded from the central portion of North America. Retreating ice left behind millions of
depressions in glacial drift that held rainfall and snowmelt, forming lakes and wetlands. The
area’s name comes from the small, shallow depressions which are scattered throughout the
region. The Prairies include portions of Montana, North Dakota, South Dakota, Iowa and
Minnesota and extend northwest into Manitoba, Saskatchewan and Alberta. The Prairies cover
about 227,000 square miles of which about 60,000 lie in the United States. Originally there
were about 20 million acres of prairie wetlands in the United States; only about 7 million acres
or 35 percent of the original prairie potholes remain intact.

Prairie potholes are among the most important and also most threatened ecosystems in the
United States. They are prime nesting grounds for many species of North American waterfowl.
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Up to 50 percent of the United States production of migratory waterfowl is raised in the
United States portion of the Prairies in some years. Such wetlands with associated nesting cover
are thought to be the most important factor regulating production of waterfowl. Prairie pothole
ecosystems support numerous other forms of wildlife, including deer, mink, raccoon, muskrat,
fox, rabbit, and pheasants. Additionally, the roles that prairie potholes play in hydrologic
cycling, vegetative diversity, and removal of chemicals from runoff water are thought to be
extremely important.

While approximately 20 percent of all remaining prairie potholes are protected," North
Dakota’s prairie potholes are being drained at an estimated rate of 20,000 acres per year.
Nearly all prairie potholes that are susceptible to drainage are on privately owned land in an
extensively cultivated region. Prairie potholes that remain unprotected today are of all types.
Most of those easiest and least costly to drain have already been drained, leaving behind those
which are less profitable to convert or those on which there is a constraint to drainage (e.g.,
absence of an outlet). Despite the higher conversion costs, however, drainage continues.

The method of draining wetlands in cropland changes from subsurface tiles to surface ditches
as one moves northwestward across the pothole region. Nearly all drainage in the Dakotas and
on the Canadian prairies has been through surface ditches. This is due both to topography and
the fact that land values do not support the higher per acre investment for subsurface tile
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FIGURE IV-1: PRAIRIE POTHOLE REGION OF NORTH AMERICA

I Protection includes, but is not limited to: ownership by Federal or State governments, short- and long-term
government easements, and private conservation group ownership.
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drainage systems. Some land leveling is done in the Red River Valley where land values are
high; however, there are few natural potholes left in the Valley. Drainage is often done in the
fall, after crops have been harvested and fields are dry. Today’s high horsepower, four
wheel-drive tractors enable prairie farmers to do much of their own drainage. Farm operators
have the know-how, the equipment, and the capital to drain prairie potholes in many instances.

Land tenure and farm size are dynamic in the Prairies. Any single tract of privately owned
Prairie land may eventually be operated by an advocate of drainage. Thus, even though farm
operators at a given time may support wetland conservation and not be considering drainage,
land ownership will eventually change. Development-oriented operators may have much stron-
ger desires to drain. Once drained, wetlands tend to remain drained, since the costs of drainage
and the potential net returns are capitalized into the price of drained farmland. Anyone who
pays a higher price for already drained land is not likely to restore wetlands or allow ditches to
go unmaintained. Thus, although restoration is technically possible, drainage is generally a
one-way process: once wetlands are converted to cropland, farm-level economics precludes
reversion to wetland.

" Cultural History

Settlement of the northern portion of the Prairies began in the 1870’s with the end of the
Indian wars, following first a period of fur trade (early 1800’s), then a military period (through
1860’s), and the coming of railroads in the 1870’s. The region remains sparsely populated by
descendants of Scandinavian and other European settlers. The first settlers who came to farm
the glacial drift found that the prairie was sometimes hilly or rocky and frequently too wet for
cultivation. Settlement was accelerated by the Homestead Act of 1862, extensions of railroads
and stage lines, road building, and improved river transportation. The Swamp Lands Acts of
1849 and 1850 included 874,000 acres in Iowa and promoted drainage of wetlands that were
seen as impediments to settlement. The 1860 Act expanded coverage to 4.7 million acres in
Minnesota and the Dakotas. Flooding was a major problem in the late 1800’s and early 1900’s,
and publicly assisted drainage began as early as 1885.

Direct government subsidies to convert prairie potholes to cropland continued through the
1960’s and into the 1970’s, when environmental interests succeeded in stopping most overt
Federal support of on-farm wetland drainage. However, the view of wetlands as obstacles to
progress continues in the minds of many prairie farmers and others promoting economic
development. For example, the reaction of local, elected officials to the Swampbuster provi-
sions of the Food Security Act of 1985 has generally been to encourage legalization of past,
current, and desired future drainage through expedited processing of drainage permits just
prior to enactment and promoting legislative modifications or exemptions.

Agriculture remains the backbone of economic activity in the Prairies. Variation in the growing
season and rainfall across the Prairies brings about differences in crops, from corn and
soybeans in southern Minnesota and Iowa to canola and barley in Alberta. Except for these
differences in crops grown, the prairie landscape, with its numerous potholes and drainage
ditches, is essentially similar across the region.

of Studies

The Department conducted two separate studies to examine the effect which Federal agricul-
ture programs and tax provisions have had on the incentives and farmers’ decisions to convert
prairie potholes to agriculture. A farm level simulation model was used to estimate the effect
of various programs on the net present values of six representative farm types (McColloch and
Wissman 1986). A review of past research augmented by selected case studies and focus group
interviews was also conducted (Leitch and Nelson 1986). In addition, the Department examined
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the extent to which runoff ditches for federally aided roadways have been used by farmers as
outlet ditches for draining prairie potholes and the impact which the construction of Federal
dams, reservoirs, channels and irrigation systems have exerted on wetlands in the Prairies. Time
series data on wetland losses are not available for the Prairies, and hence, a statistical analysis
like that done for the Delta could not be conducted.

One technique used throughout the analysis to determine the impact which a Federal program
had on wetland conversion was to assume that landowners who converted wetlands to agricul-
ture would be selectively ineligible for program benefits. For example, when analyzing the
effect of agricultural price supports, it was assumed that they were withheld only from selected
farm operators and not eliminated altogether.

Descriptive Study:

Past research was reviewed in order to summarize the findings and to identify the analytical
methods used. A description of farm-level drainage decision-making was developed as an aid in
understanding how different incentives may affect farm operators in general and each of three
specified farm types in particular. (See Appendix Table IV-1 for description of farm types.) A
decision-making framework including legal feasibility, financial feasibility, economic feasibility,
intangible site and personal factors, and random variables (e.g., weather) was developed, with
emphasis on on-farm drainage economics and the role of Federal programs. Finally, farm
operators were interviewed to obtain up-to-date insights from active agricultural producers and
to discover their rationales for past drainage.

Simulation Model:

The simulation model for the Prairies was similar in structure and concept to the one used for
the analysis of the Delta.” The Prairie model simulated six representative farms over a 10-year
planning horizon (1975-1984). For each of the representative farms the model performed 50
iterations during a stochastic analysis. These six sets of 50 values were used to calculate means
and variances for the NPVs on the representative farms.

Simulation results were used to assess effects of Federal programs on wetland conversion given
historic production costs, crop prices, taxes, and other key variables. A detailed discussion of all
the data, data sources, and how they were utilized by the model can be found in the
background study (McColloch and Wissman 1986). Only a brief discussion of the model and
the data is given here.

The most recent 10-year time period for which data were available was the period 1975-1984.
This was a period of price support activity and of both high prosperity (early 1970s) and
declining farm income (1979 and on). The diversity of this period, combined with the
availability of adequate and complete data sources for the simulations, made 1975-1984 a good
period to examine. Though the results are historical, they are not out-dated.

The Prairie simulation model does not predict outcomes; rather it was designed to test
hypothetical conditions. For example, if simulation "A" is conducted with a set of programs
in-place, and simulation "B" is conducted with one of the programs removed, the economic
influence of the eliminated program can be estimated by comparing net present values (NPVs)
and coefficients of variation (cvs). NPV is used as a statistic for comparison because it
represents the change in net worth of the farming operation over the 10-year simulation
period. The coefficient of variation associated with a particular NPV serves as a measure of the
risk of farming under the specified circumstances.

2 The simulation model utilized was the Farm Level Income and Policy Simulation Model (FLIPSIM) developed
by James W. Richardson and Clair J. Nixon in 1981. A full description of the model appears in the background
study (McColloch and Wissman 1986).

82

=

A it ey 2

o 1




|

s =

R O XY

e

F.-.--nc,-u-l’-f T

In order to estimate the economic effect (and, therefore, the potential effect on drainage) of
each program examined, the NPV and cv of a baseline scenario which includes all programs
was compared to the NPV and cv of a simulation for which the program under review was
eliminated. Thus, the influence of the program on these statistics at the end of the 10-year
simulation period for similar drained and undrained farms was quantified. If the presence of a
program increased NPV to a greater extent on a drained than on an undrained farm, it can be
assumed to have offered an incentive to drain. Similarly, if cv fell (i.e., the risk of farming was
reduced), the program also encouraged drainage.

The basic procedure involves three general steps:

1. Calculate NPV and cv for a representative farm with all Federal programs and without
drainage;

2. Calculate NPV and cv for a representative farm with all Federal programs and with
drainage of all wetlands; and

3. Remove the program of interest from NPV calculations 1 and 2 to estimate how that
program contributed to NPV and affected the riskiness of farming.

In order to run the simulation model, a large amount of data is required for each representa-
tive farm. These requirements include information on production inputs, policy guidelines and
benefits, and selected financial information on the farm and farm family. Two key inputs were
historic prices and yields. Secondary data sources were used, with most of the data obtained
from individuals in local Federal land banks, production credit associations, commercial banks,

and county extension services. Appendix Table IV-2 lists the data requirements and sources
used.

To account for factors such as crop mix, farm size, climate and region, six model farms,
representative of the sizes and types of farms found in the Prairies were simulated. (See
Appendix Table IV-3 for a description of the representative farms and Appendix Figure IV-1
for a map showing the location of the representative counties.) Each of the six model farms
included a specified amount of drainable wetlands along with noncrop acreage based on the
average noncrop acreage in that area. Every effort was made to insure model farms were
representative of the area. Each farm was allowed to increase cropland acreage only by
drainage. Land purchase or leasing was not allowed in the model. Each farm was modelled
with moderate debt and high debt to test the effects of Federal programs on farms with varying
debt structures.?

Results of the Simulation Analysis

The results of the simulation analysis are given in Table IV-1. The analysis was conducted by
first calculating two baseline net present values (NPV)--one with wetlands drained and the
other without drainage--for each of the six representative farms. These baseline scenarios
represent the net present values of each of the farms at the end of the 10-year simulation
period (1975-1984). NPV measures the profitability of the representative farms over time, and
is an estimate of the accumulated returns to labor, management, and capital over the simula-
tion period.

3 A no or low debt farm operation was not simulated. The analytic results for moderate and high debt farms were
not significantly different. Consequently, the discussion addresses only the results for maoderate debt farms. [t hej.s
been reported that in 1986, 45 percent of the Nation’s farm operators were debt free, another 40 percent had their
debt under control (moderate debt), and the remaining 15 percent were in financial trouble (high debt).

83



T T e W T2 ....._...;......l.,:.t...._r:..-:: [T ==

e R I L R Tl s

spoazajaad ag O ST J0MOT YITM AN IawOT B a0 ybnous jeaab AN raybry @ Jo (Ad) ysia oyl s§
S(1T) PUR (f) SmO3 UL Z WIej ‘o6ed Duo ATUO UL °AD PUR AdN JO SUDTIwUIqUOS apjaad prnos szoariedo wae) WPIYM Uy Jepao gy sauesoadaa wumy cq
*RORYUT POUTRWDI SIORO [P (UOTIRTIUTE My} woa) panowsa sem pojsy] Aotrod/ueaboad oy Aug v

1
(b*S) VST'6EL

121
(1°Tv) 06E‘0Z

sl
{€°6) 600°0ET

ST
(L'02Z) wbi'e9l

4
(6°1L) 2rE"ZE

St
(b°ST) 96L'C0T

syao0ddng

awoou] pue 891ad (ST)
ST vi bt 124 8 3¢
{5°6) T9V'EET (8°¥S) 060’81 (9°L) tee*eee (L*€T) TLY'E9T (v 19) L60'LE (Z°v1) T06'20Z Apreqns 3sazajul (1)
11 11 0T ot ST £l
(5°9) LLL'B9T {8°GE) 085'9E (8°01) 099°S0E (L*81) ZES'ETX {0°1S1) 2EE‘€E- (L°LT) LET'9TT sueaboad TTv (€1)
€1 Zt £l £l ot A
{6"F) ZI9'6ET (0°2€) TLZ'8e {z°L) SET*TVE (p°10) [8¥'8LT {9°s¥) SEL'SY (8°21) 256912  QoURIBISSR I0qsesyd (Z1)
zl €T 1§ Z1 ] 141
(6°¥) S66°6ET {0°Z€) €0Z'82 (2°L) L98*1ve (L*6) ¥9S'BLY (b vy) 9Lp’ov (5°21) Zo0*61T suyeseg (11)
1] o1 Z1 1 L/9 o1
w/N ¥/N {1'6) oEL'ZVE (2°21) 098'LBT (6"6€) teL'T9 (97€1) S90°LEE juandinbe abawy (0T),
6 6 6 6/8 2% 8
(1°5) 65L°ZBT (v°EC) BED'YS (6°L) 9Lv'oLE (v*01) Ov8*oST (8°512) Z16°21 (¥*21) s68’6bz suwaboad voriessoserd (6)
NIV
6 .8 g 6/8 €1 6
{9°8) 9LS’6LT (6°61) S9L'96 (8°6) 9E0S9E (9°91) 9Z¥*SS (¥°6L1) vEB'LZ {0*91) oTr’ZYE sumaboad 1V (8)
L L L L 6 L
(5°L) LIB'E6T (L°91) 625°bOT (9"6) LEG’ELE (E7ST) 626°L9Z {€°za) ¥66°'T1S (9°pT) €L9°9SZ s330ddns
JuIOOUY pue 20Tad (L)
9 9 9 9 L/9 9
(z°S) 60v*ZO0T (€°81) tzv’sor (9°L) 121'08E (6°0T) v85°082 (0°L9) L6L'TY (L°2T) 9vs°192 Apysqns saaour  (9)
S S S 5 S S
{1"s) ove'soe (8°ST) PLSETL (5°L) 98L'68E {£°01) 020’262 (970G) 069°9L {z*21) 982'cLz  ooumsysse aeqsesta  (§)
v v v v v v
(1°5) SvE‘80T (8°SY) SLSETT (S°L) 88L'68E {0"01) vET‘Z6Z (9"v¥) BZOZ8 (6°11) ooL’viz auroswg  (y)
£ £ [ 4 z £
{1°s) €v9'80Z {8°51) OLI’ETT {r°L) ZB9'06E {0°01) Ov1'Z62 {Z*vy) LEB'ZR (6°11) ETL’pez  osuadxo xwy owoour (€)
z Z £ z £ z
(0°S) 6L¥*60Z (z°91) 612°¥II fb*e) VET'06E (2°01) EBE‘Z6E (L°vb) ss€'en (6°11) 068°vLE oavys 1800 SOSV  (Z)
T 1 z " 1 1 1
w/N W/N {9°8) 6L0°26€ (5°01) ZISVOE (6°9%) £58°06 (1°€1) 1ES'Z6T uowdynbe abawr (1)
ey Uy ey squed Huey &ﬁs_ ghencuay
(AD) AdN (n2) AdN (AD) AdN (n2) AdN (AD) AdN (AZ) AdN Koy 1og ureabory
9 waey S uawg p wael £ uiej z uaey T wxey
() (9) (s) {r) (€) (z) (1)

LEdd ALVIAAON 40 SNOLLIONOD ¥IANN

‘SHIDITOJ/SNVEDOU AILOATAS LNOHLIM ANV HLIM ‘SWAVI JALLV.INASHIIIY 40 (SAVTTIOA NI) AdN *T-Al A'T9V.L

-
oo



The baseline scenarios include all programs that were analyzed. Thus, baseline NPVs reflect
participation in all of the following programs:

FWS easement;

cost sharing for drainage;

price and income supports;

disaster assistance/crop insurance;
Water Bank;

interest rate subsidies; and

income tax expensing of drainage costs.

The baseline net present values for both the drained and the undrained states are given in
Table IV-1. The corresponding coefficients of variation appear in parenthesis.® For brevity the
baseline discussion is limited to the NPVs.

Row (4) of the table presents baseline NPVs for each of the six representative farms when all
wetlands are drained. Row (11) presents baseline NPVs when all wetlands are undrained. Each
of the other rows in Table IV-1 presents the NPVs at the end of the 10-year simulation period
in the absence of the indicated program. Thus, the impact that a program has on the NPV of a
particular farm is given by the difference between the baseline NPV and the NPV in the row
without the program.

For example, with all programs included the baseline NPV for farm 1 is $274,700 with
wetlands drained (row 4, column 2). When price and income support payments are removed,
the ending period NPV for farm 1 with wetlands drained is $256,673 (row 7, column 2). Thus,
the impact of price and income support payments on the NPV of drained farm 1 is $18,027.
Similarly, when the interest subsidy is removed, the ending period NPV for farm 1 is $261,546
when drained (row 6, column 2), and the effect on NPV is $13,154 (from $274,700 less
$261,546).

In Figure IV-2, the net present values from Table IV-1 are graphed. NPVs are measured on the
vertical axis with the modelled scenarios on the horizontal axis. The most striking result of the
analysis is immediately apparent in Figure IV-2: for all farms, under all scenarios, net present
values were higher when wetlands were drained. Thus, drainage always improved a farm’s
income, whether or not a particular program was in force.

Price and Income Supports:

Price and income support programs were designed to raise farmers’ incomes and to stabilize
commodity prices. Both these objectives are reflected in the results in Table IV-1. As expected,
for both the drained and undrained farms, NPVs fell when the price and income support
programs were removed. And, as indicated previously, NPV was higher in the drained than
undrained state (Figure IV-2). The price and income support programs increased NPVs more
for drained than for undrained farms, simply because more acres were farmed on the drained
farms.

In every case the risk of farming, as measured by the coefficient of variation (cv), increased in
the absence of price and income support programs. For example, undrained baseline cv for
farm 1 is 12.5 (row 11, column 2); the cv increased to 15.4 (row 15, column 2) when price and
income supports were removed. Thus, price and income support programs stabilized incomes
on the model farms as they were designed to do.

Of all the programs examined, price and income supports had the greatest effect on NPV for
both drained and undrained farms. Further, in the portion of the analysis that considered the

¢ The coefficient of variation (cv) associated with an NPV in the table is a measure of the relative variability of
NPV over the 50 iterations of the simulation for the scenario and farm type in question.
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combined effect of a particular program on the level of NPV and the riskiness of farming,
price and income supports were found to be the most important program.

It is difficult to conclude, however, that price and income support programs were instrumental
in inducing drainage. While farmers who enrolled in such programs could expect more
government payments after drainage, it was profitable to drain even in the absence of such
programs. In every case, the "drained-without-price-and-income-supports” NPVs (Table IV-1,
row 7) were greater than the "undrained-baseline” NPVs (row 11). For example, after drainage,
but without the price and income support programs, NPV on farm 1 was $256,673 (row 7,
column 2), while NPV undrained with the programs was $219,002 (row 11, column 2).
Drainage was profitable, and the existence of price and income support programs made it that
much more attractive by increasing income and reducing risk.

Given the pervasiveness of these results, one is tempted to conclude that withholding price and
income support payments from farmers who convert wetlands (as under the present
Swampbuster legislation) will not be an effective deterrent to drainage. For several reasons, this
conclusion may be premature:

© The simulations utilized representative or average farms. Support programs may be
critically important for below average farms of marginal profitability.

© The simulation model can only account for impacts to the NPVs of the representative
farms. An individual who has a financial interest in several farms triggers the
Swampbuster provisions on all of those properties when he cultivates converted
wetlands on one farm.’

© As more wetlands are drained, the cost of drainage is likely to increase, since farmers
tend to initiate drainage on their farms with the wetlands that result in the highest net
return. Assuming productivity is uniform, this means the wetland that was cheapest to
drain was drained first. Thus, while past drainage may have been profitable even in the
absence of price and income support programs, some future drainage may be profitable
only with these programs. This is especially true if commodity prices are depressed and
the difference between market prices and government support prices increases, as was
the case in 1986.

Wetland Preservation Programs:

- Preservation program payments offset the opportunity cost of wetland ownership (by allowing
the landowner to earn some revenue from his wetlands) and reduce the risk of land ownership
(since a fixed payment is received in lieu of variable returns to farming). Two alternative
wetland preservation options were modelled for the six representative farms. In one option
undrained farms were enrolled in both the Federal wetlands easement and Water Bank
programs, requiring an exclusion of the wetland and some surrounding upland acres from crop
production. Concurrent enrollment reduces the payment for individual programs, but increases
the total payment. In the other preservation option the farms were enrolled in only the
easement program, which does not require setting aside upland acres, nor does it prohibit
farming the wetland in dry years.

The simulation results bore out the risk-reduction aspect of the programs: the riskiness
associated with operating the model farms increased when the preservation programs were
eliminated from the simulations and the previously enrolled lands were converted and cul-
tivated. In general, however, the NPVs of the farms were higher in a drained/cultivated state
than undrained and enrolled in the preservation programs. On only one farm was it financially
advantageous to enroll in preservation programs. On all other farms, NPV was higher without
the preservation programs, indicating that preservation payments were not sufficient to offset
foregone cash income from crop sales and Government crop subsidies on the enrolled acres.

% The financial interest must be in excess of 20 percent for this associated triggering of Swampbuster to occur.
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These results seem counter-intuitive, since wetland preservation programs are designed to
compensate landowners for the foregone revenues associated with excluding wetland and
surrounding upland areas from production, and many farm operators do participate in the
programs. Indeed, in several recent years in the Prairie Pothole Region, Water Bank participa-
tion has exhausted program funding levels.®

One reason for the counter-intuitive results may be that the simulation model utilizes average
or representative farms. However, there are farmlands and farm operators that are marginal
and that benefit more from preservation programs than from farming, such as farm 2 in the
simulations. There are also conservation-minded operators who derive pleasure from having
wetlands on their property. Further, although both programs allow discretion over the level of
payment offered to individual farm operators, this flexibility could not be incorporated in the
simulation model. Thus, the modelled payments may be inappropriate, given the profitability of
the representative farms.

These caveats notwithstanding, the results of the literature review complement the outcomes of
the simulation analysis. That is, given the level of payments, farmers should be indifferent
between participating in a preservation program and converting and cultivating their wetlands.
But, for a variety of reasons, simply replacing foregone cash flow from farming often appears
to be insufficient to induce farm operators to participate:

© Some operators seem to enjoy engaging in drainage in their spare time;

@ Others are better than average managers having higher than average productivity on
their cropland, and the ceiling on preservation program payments may be less than the
amount necessary to offset the returns from conversion;

e Some believe drainage is necessary to farm efficiently and accommodate large machin-
ery or irrigation equipment. While a preservation payment may offset or exceed
agricultural production returns, it does not compensate for nuisance factors. One of
the operators interviewed said that drainage of a single pothole facilitated farming a
much larger area; and finally,

e Many farm operators appear to be unfamiliar with the availability and provisions of
preservation programs.

The research results regarding the ineffectiveness of the preservation programs should be
viewed cautiously. The extent of participation in the preservation programs indicates their
attractiveness to some farm operators is greater than the simulation calculations and the
general consensus in the literature would indicate.

Cost Sharing and Technical Assistance:

Government subsidies for drainage no longer exist in the Prairies, but empirical studies and
farm operator surveys show that drainage cost subsidies of up to 50 percent were provided in
the past. Since Federal cost sharing lowered the cost of drainage, it is reasonable to expect that
the program increased the amount and rate of conversion.

However, the cost of drainage in the Prairies is relatively low compared to the overall cost of
farming. Draining an area often involves only the variable cost of operating machinery that is
already available on the farm and a low (or zero) opportunity cost for the farm operator’s
labor.” Where drainage costs are modest, the incentive provided by cost sharing to convert
wetlands may not be significant, even if the cost sharing rate is sizable.

% Water Bank has a nationwide appropriation of approximately 38 million per year, much of which is committed
to the Prziries. However, this funding level only allows about 160,000 wetland acres and 350,000 adjacent upland
acres to be enrolled in the program at any one time. Thus, the protected acreage is small relative to the
developmental pressure and the annual amount of conversion.

7 As noted elsewhere, the historically low marginal costs of drainage are expected to rise.
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In the simulation analysis, the effect of cost sharing and technical assistance on NPV and risk
was calculated using a range of drainage costs and a fixed cost-sharing rate. For modelling
purposes it had to be assumed that all drainage occurred and was paid for during the first year
of the 10-year simulation period. Because of this modelling requirement and the ceiling on
Federal cost sharing of $2500 per farm per year, total drainage expense may have been
subsidized very little on some farms in the simulation analysis.®

The simulation results showed no significant change from baseline levels in either economic
returns or risk when no drainage assistance was available. (There is no appreciable difference
between NPVs and cvs in rows (2) {drained-without-cost-share} and (4) {drained-baseline} in
Table IV-1.) These results suggest that drainage costs (and, hence, drainage assistance pro-
grams) may not have exerted an important influence on wetland conversion in the Prairies.
They also reinforce the finding that drainage has been profitable in the Prairies under a wide
variety of conditions, including (simulated) circumstances in which conversion costs are exag-
gerated and incurred entirely in one year, rather than spread over time.

Although the simulation results suggest that drainage assistance programs were not particularly
important as an inducement to drainage, generally, the availability of any program which
directly reduces the cost of an activity can be assumed to offer an economic incentive. The
margin within which this incentive becomes important for drainage is narrow, however. A
small change in costs will only change decisions at the margin for a few farm operators. When
combined with other programs, however, this change contributes to an overall important effect.

Finally, cost sharing and technical assistance may have had an impact on drainage beyond their
effect on the cost of conversion and profitability. The mere existence of the programs extends
Federal encouragement and approval for drainage, and may well have influenced investment
decisions.

Interest Rate Subsidies:

Farm credit is now mostly private, but below-market rate loans were available to farmers
through the Government until 1980. Farm credit was generally available at 2 to 3 percentage
points less than commercial credit over the past 20 vears.

Previous research on the effect which interest rate subsidies had on drainage indicates that the
subsidies had a minimal impact on conversion. Drainage costs are small relative to the total
cost of farming, and most farmers do not borrow solely to drain. However, below-market farm
credit may have encouraged drainage indirectly: by enhancing the overall financial condition of
the farm sector and helping to maintain its size, more conversion may have occurred. It is not
entirely clear that this extension of financial support induced more wetland conversion, though.
Subsidized farm credit tends to keep marginal farm operators (those who cannot obtain credit
elsewhere) in business, and marginal operators are less likely to engage in drainage than more
efficient, expansion-minded operators. If marginal farmers had not been supported and consoli-
dation in the agriculture sector had moved at a more rapid pace, wetlands might have been
more vulnerable to drainage than they were.

In the simulations, government interest rate subsidies had a sizeable impact on the economic
returns and riskiness of the model farms, second only to the effect exhibited by price and
income supports (Table IV-1). However, their impact on the decision to drain is unclear.
Removal of these program benefits reduced, but did not eliminate the net returns from
drainage, and as indicated earlier most farmers do not borrow solely to drain. Because these
subsidies are no longer available, their impact on drainage is largely of historic interest.

8 For example, at 374 per acre the total cost of draining all 120 acres of wetland on farm 3 is $8,880. At a
cost-sharing rate of 50% and with drainage conducted evenly over time, the operator would have received a
subsidy of $4,440. Since the model required all drainage to be conducted during the first year of the simulation,
he only received a subsidy of $2500.
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Income Tax Provisions:

All income tax provisions for expensing land development costs associated with converting
wetlands to agriculture were eliminated by the Tax Reform Act of 1986. The Office of
Technology Assessment’s recent study of the use and regulation of wetlands identified tax
deductions and credits available prior to tax reform as the most significant Federal incentive to
clear and drain wetlands nationwide (OTA 1984). The Department’s research did not confirm
this finding.

Based on the results of both the simulation modelling and the review of previous research, the
Department found that income tax provisions were not an important influence on the decision
to drain in the Prairies. The literature review did not identify any previous empirical work on
the effects of income taxes on drainage in the Prairies. Most past research was based on
secondary sources, surveys of farm operators’ attitudes, or assumptions about optimal behavior
by farm operators.

The consensus among previous researchers was that only when high marginal tax rates were
coupled with high drainage costs would the Federal income tax code affect drainage decisions
in the Prairies. This combination of conditions would produce tax deductions large enough to
have an influence, but historically these conditions have not existed in the Prairies. Prairie farm
operators often do not have a Federal income tax liability, because their farm production
expenses are usually sufficient to reduce their taxable income to a low level. Further, drainage
costs have been low relative to overall farm production expenses, and thus would not be an
important tax deduction.

Model farm simulations produced results on the potential influence of income tax provisions
that complemented those reported in the literature, Neither ending-period net present values
nor risk were affected when income tax expensing was removed from baseline scenarios.
(Compare rows (3) and (4) in Table IV-1.)

Another potential influence of income tax provisions on the drainage decision is the incentive
to overcapitalize (i.e., to buy more and/or larger equipment than is optimal). Prairie farm
operators overcapitalized, in part, to avoid paying taxes on the increase in income which they
experienced during the study period years and, some have argued, for conspicuous consump-
tion. The availability of large equipment facilitates on-farm drainage and offers a further
incentive to drain to avoid the increased nuisance cost of farming around wetlands with the
larger equipment. Results of the simulations indicated Prairie farmers were overcapitalized.
Additionally, all three farm operators interviewed reported doing most of their drainage with
their own equipment.

Disaster Assistance/Crop Insurance Programs:

The disaster assistance program offered only minimal benefits to participating farm operators
in the Prairies. Its objective was to reduce the riskiness of farming by providing a guaranteed
level of income. This program was available at no cost to agricultural program participants.

The Federal Crop Insurance Act of 1980 (FCIA) ended the disaster assistance program for

counties in which Federal Crop Insurance was available. Farm operator participation in the
Prairies was low after the program was restructured in 1982 to include a premium.

The simulations revealed little difference in the net present values of drained or undrained
modelled farms with or without disaster assistance. (Compare row (4) with (5) and row (11)
with (13) in Table IV-1.) Thus, one can conclude that the disaster assistance program had little
effect on drainage decisions in the Prairies.

Acreage Limitation Provisions:

Participation in some government agriculture programs required that certain amounts of
cropland be idled. This type of requirement is thought to have encouraged drainage in the
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Prairies to increase a farm’s base program acreage or to be used as set-aside in future years.
Conversely, less productive cropland may have been set aside, while wetlands located in more
productive cropland were drained. Whatever the case, programs that allowed farm operators to
select set-aside lands, probably led to increased drainage in the Prairies.

PIK:

The Payment-In-Kind (PIK) program of 1983 provided an interesting case in wetland drainage
incentives. Participating Prairie farm operators did not plant a substantial amount of their
cropland. The combined influence of a guaranteed in-kind income, idle equipment, and bare
fields resulted in higher than average prairie pothole drainage in 1983.

Federal Aid for Roadways:

Highways and highway construction are the only significant factors other than agriculture and
water resource development affecting wetland conversions in the Prairies. For instance, a 1975
study by the Service revealed that drainage of nearly 100,000 acres of prairie potholes in
western Minnesota was facilitated by outlet ditches provided through construction of roads and
highways. However, the 1975 study found that 93,500 acres of the drained wetlands were lost
(directly or indirectly) as a result of county and township highways. Federal and State highways
accounted for only 6,500 acres (6.5 percent) of the total loss. While the Federal-aid program
appears to have been a factor in wetland losses in western Minnesota, a much larger impact
can be attributed to county and other local road systems.

In a further study conducted in 1986 (Nomsen et al. 1986), the Department conducted an
aerial survey and a statistical analysis in order to estimate the effect of Federal aid for
highways on wetlands in the Prairies. Close to 2200 miles of federally aided roadways were
sampled. The study found that cumulatively at least 49,000 acres of wetlands had been drained
in conjunction with federally aided roadways in the sample survey area of the Prairies.” Forty-
four percent of the wetland acreage lost was due directly to road construction, but the majority
of the losses (56 percent) were induced by ready access to the highway ditches.'® Seventy-six
percent of the induced losses were less than 100 yards from the highway rights-of-way. On
average there were 64 acres of induced wetland losses per 100 miles of roadway.' The results
further indicated that the amount of direct and induced drainage was related to wetland
densities and the propensity of landowners in the region to drain. Preliminary analysis by the
Service suggests that the total wetland loss in the Prairie Pothole Region associated with
federally aided roadways is at least 4 to 5 times greater than the estimated loss in the sample
region.

While roadway construction leads to direct wetland loss and offers an attractive incentive to
drain adjacent wetlands into highway ditches, the trend in the Prairies is toward very few new
roads. However, much past drainage into road ditches appears to have been in violation of
Federal highway aid provisions and existing road ditches continue to offer an incentive to drain
adjacent farmlands. Without enforcement of existing FHWA regulations against encroachment
(23 CFR 1.23), wetland drainage into the rights-of-way on federally aided roadways can
continue to be expected in significant amounts.

® The Department believes that the survey results are conservative and constitute a lower bound on the wetland
losses due to Federal aid for highways. Although the sampling procedure was designed to be as comprehensive as
possible, there are certain types of impacts which the survey would not be able 1o identify.

10 These are active, functioning drains.

! Wetland losses due to all roadways are higher than this. The study did not address the effect of roads
constructed without Federal aid, such as township and county roads.
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The regulations are strongly worded and unequivocal. FHWA regulations in effect since 1960
state that highway rights-of-way shall be devoted exclusively to public highway purposes unless
the Administrator finds that some other use is in the public interest and will not impair the
highway or interfere with traffic.'"> According to FHWA officials, no such finding has ever been
made.

In 1978, the Administrator delegated the authority for making public interest findings with
regard to wetland drainage to the "appropriate” State and local officials.'* Despite concerns by
environmental groups and the Service that this delegation of authority would undermine the
regulations, no findings have been made and no permits issued for draining into highway
rights-of-way. Hence, the drainage that does occur is illegal.

Enforcing the regulations is a labor-intensive and costly task, the responsibility for which has
also been delegated to the States. Although offenders are occasionally forced to plug drains, no
one has ever been prosecuted for such an offense.'* A system in which enforcement is costly
and infrequent and the penalty for violation is not particularly punitive does not pose much of
a threat to violators, and cannot be self-enforcing.

Although the FHWA could encourage the States to enforce more vigorously, the mechanism
available for this purpose is unwieldy. The FHWA could withhold Federal highway funds from
States which do not enforce the regulations, but such an action would likely have political
repercussions and might be viewed as too severe for the problem at hand.

Water Management Programs:

Corps, SCS, and Bureau of Reclamation projects have affected a sizable number of wetlands in
the Prairies. The impacts have varied according to the type of project or activity, but have
involved both direct and indirect effects on the quantity and quality of wetlands. Direct effects
have occurred during project construction, operation, and maintenance, and there have even
been some significant effects prior to construction of a project.”® Indirect effects have occurred
because the projects have made it feasible to and financially more attractive to convert and
develop wetlands. :

12 The strong wording reflects the self-interest of the FHWA. Drainage into highway rights-of-way can undermine
the structural integrity of the roadway, and repairing the damage can be costly. In one instance in the Prairies, it
cost $270,000 to repair highway damage due to drainage of one large, semi-permanent wetland.

3 Memorandum from Federal Highway Administrator to Regional Federal Highway Administrators, April 10,
1978.

14 Based on private communications with FWS field office, Bismark, N.D.; Office of the Chief Counsel, FHWA,
Washingion, D.C.; and Robert Golten, formerly a2 lawyer with the National Wildlife Federation who specialized in
highway impacts to wetlands.

!5 Upon authorization of the Garrison Diversion Unit (GDU) in 1965, the Service entered into an agreement with
the Bureau to avoid acquiring wetland easements on land to be developed for irrigation by the project and on a
surrounding buffer zone, as well. The agreement was established in order to avoid conflicts with project
development. The GDU met with considerable resistance, however, and although some construction occurred over
the years, it was not until 1986 that a compromise was worked out among the various environmental and
development interests which allows completion of the project. The reformulated project calls for approximately
half as much irrigated acreage as the original design. The Service contends that during the intervening years many
prime wetlands were converted in this area, wetlands that the Service was precluded from protecting due to the
agreement with the Bureau.

The Service’s wetlands easement and acquisition program suffered a further setback in 1977, when the State of
North Dakota essentially held the program hostage in exchange for construction of the GDU. The State refused to
approve FWS purchases of wetlands in North Dakota until the GDU was allowed to proceed. Prior to this the
Service had protected approximately 45,000 acres of wetlands by easements annually in North Dakota and 5500
acres by fee simple. Although it seems a bit of a distortion to attribute the wetlands lost due to lack of protection
during this period to a Federal program, it is undeniable that the losses were related to the proposed construction
of the GDU.
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Direct effects: The Corps constructed five large dams and reservoirs along the mainstem of the
Missouri River during the 1950’s and 1960’s. The Bureau has constructed dams and reservoirs
on the Missouri River tributaries, as well as irrigation canals and nonagricultural delivery
facilities for water supplies. Wetlands in the path of construction have been unavoidably
eliminated, and as reservoirs have filled, wetlands have been inundated.'® The mainstem
Missouri River projects resulted in the loss of nearly all the riparian wetlands and oxbow lakes
in North and South Dakota (approximately 388,000 acres). None of the losses in South Dakota
has been mitigated, and only very minor mitigation has occurred in North Dakota. However,
approximately 30,000 acres of wetlands have developed in the arms and upper ends of the

North and South Dakota mainstem projects, and the rate of wetland development is expected
to increase.

Operating dams alters the timing and duration of stream flows, and in the process wetlands
have been lost. Routine maintenance of canals and waterways frequently involves removal of
vegetation from surrounding wetland areas.

Indirect effects: There have been indirect effects, as well: as development has occurred in
formerly flood prone areas; as wetlands have been drained into outlet channels; and as water
supplied at less than actual cost has induced irrigation where it would not otherwise have
occurred. The first two of these effects have been fairly significant in the Prairies. Although
modern irrigation systems can be very damaging to wetlands,"” the indirect effects of irrigation
on wetlands have been minor in the Prairies, because only a small percentage of the planned
irrigation has materialized.

The literature review found that the consensus among previous researchers was that PL-566
stream channelization induced considerable wetland drainage. The rate of drainage increased
immediately after approval of a PL-566 work plan and prior to construction. The existence of
an outlet provided by a PL-566 project was the major factor influencing decisions by land-
owners to drain. The outlet provided by the public drain was an enticement for landowners to
drain and, if a tax was levied against potential beneficiaries, the incentive was even greater. For

many farm operators the outlets provided by public drains were not only sufficient, but
necessary for on-farm drainage.

Future vulnerability: Generally, it is expected that in the future the threats to Prairie wetlands
from Federal water projects will be much reduced. For a variety of reasons the prospects for
construction of new, major water projects in the Prairies are limited: the most productive sites
have already been developed, leaving (at best) modest benefit-cost ratios on any proposed
projects; new projects tend to have high overall project costs; and the trend toward increased
local cost sharing has discouraged demand. Further, an increasing sensitivity to environmental
concerns makes it more likely that mitigation requirements will accompany any new authoriza-
tions and appropriations for construction.'®

6 For example, the Service estimates that the Garrison dam and reservoir resulted in the inundation of
approximately 55,000 acres of wetlands. To put this in perspective, two million of the original five million acres of
wetlands remain in North Dakota, so Garrison accounted for a loss of about three percent of the stock.

Alternatively, 20,000 acres of wetlands are lost annually in North Dakota, so Garrison is equivalent to almost three
years of losses.

17 Center pivot and wheel line systems are often difficult to operate in the midst of potholes, so the wetlands are
frequently drained or filled prior 1o installation of the equipment.

18 The Garrison Diversion Unit (GDU) is a case in point. Originally authorized in 1965, the GDU would have
irrigated 250.000 acres. Wetland losses due to construction of the project would have been about 75,000 acres, with
approximately two-thirds of these due to installation of the on-farm irrigation equipment and one-third due to the
delivery system. An additional 70,000 acres of wetlands on national wildlife refuges would have experienced
varying degrees of degradation. Following a compromise between development and environmental interests, the
project was reauthorized in 1986, and will irrigate only 130,940 acres. Gross wetland losses due to construction
will be reduced to 18,000 acres, but a mitigation plan calls for replacement of most of these.
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An effort by the Bureau to bring about a more efficient use of water may have an effect on
wetlands. It is expected that in the future there will be increased use of voluntary water
marketing, i.e., water users transferring water to higher value uses. Increasingly water will be
transferred from irrigation to municipal and industrial use. To the extent that this trend cuts
down on the demand for new projects, it should help to conserve wetlands. On the other hand,
water reserved for wetland conservation and the mitigation of project effects is often distrib-
uted in conjunction with irrigation water, and it may be technically more difficult or more
costly to distribute the water for conservation and mitigation in the absence of the irrigation
water. Further, water rights for conservation often are not as secure as rights to water for
commercial uses. However, given the small amount of irrigation in the Prairies, the trend
toward water marketing may exert only a modest impact on wetlands in this region.

Wetland Regulatory Program:

The Corps of Engineers program implementing section 404 of the Clean Water Act is the
primary Federal process for regulating activities affecting wetlands. Persons seeking to conduct
activities that would result in the discharge of dredged or fill material onto wetlands must
obtain a permit from the Corps. In an effort to manage the workload and administer the
program, the Corps has issued several nationwide permits (general authorizations to proceed
without further consideration by the Corps of the proposed activities). One of these nationwide
permits authorizes activities that affect less than 1 acre of wetlands, and places some reporting
requirements on activities which would affect between 1 and 10 acres. Despite the regulatory
structure, these wetlands receive insufficient protection under 404. Extensive loss and degrada-
tion continue to occur to small wetlands (1-10 acres) in the Prairie Pothole Region.

Small wetlands in the Prairies are known to be functionally important, especially to migratory
and nesting waterfowl. Basins five acres or less in size compose only 35 percent of wetland area
in the Prairie Pothole Region, but may support over 57 percent of the breeding waterfowl
population. A significant number (36 percent) of all Prairie wetlands range from one to 10
acres. If the nationwide permit were conditioned to require individual review of proposed
discharge activities into these Prairie wetlands, regulatory protection would extend to 87
percent of this region’s wetlands.

Farm Operator Interviews:

Three Prairie farm operators representing the different farm types discussed in the descriptive
study were interviewed in order to assess landowner attitudes toward wetland drainage and to
identify factors influencing their decisions to drain.

Although the sample is small, the interviews confirmed many of the findings of the descriptive
study, were consistent with the results of the simulation study, and were in concert with the
bulk of recent literature on wetland drainage incentives. Briefly, all three farm operators cited
economics as the primary factor influencing their drainage decisions, yet each said government
programs were not important in these decisions. While these programs may not have been

significant in the decision to drain, the Department’s research clearly shows that they added to

the profitability of drainage.
Absence of all Government Programs:

Results of model farm simulations showed that in every instance drained farms were usually
economically better off with all the programs intact than without any programs.'®

1% Some programs had no effect on the economic returns of modelled farms, but in no case did any program make
the farm operation less profitable after drainage than before.
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Simultaneous removal of all programs from the drained farms both reduced economic returns
and increased the risks of farming. (Compare rows (4) and (8) in Table IV-1.) Thus, one may
conclude that if Swampbuster had been in effect in the Prairies from 1975 to 1984, it would
have substantially reduced the returns to landowners who drained by eliminating government
program payments on their entire farms. However, as was shown earlier, drainage, even
without the modelled programs, still produced higher ending period returns than remaining
undrained with the programs. (Compare rows (8) and (11) in Table IV-1.) Thus, while returns
are reduced, they are not reduced sufficiently to reverse the decision to drain. Swampbuster,
however, may be an effective deterrent to drainage in the Prairies because:

© The simulations modelled average farms, while there are marginal farm operators who
may depend on the support programs.

@ The simulation model only accounted for impacts to the economic returns on repre-
sentative farms. Some individuals may operate several farms, thus making Swampbuster
a much stronger sanction.

© The cost of drainage is likely to increase relative to the returns. Thus, while past
drainage may have been economical with or without government programs, future
drainage may be profitable only with these programs. This is especially true if the
difference between commodity prices and government support prices increases, as was
the case in 1986.

While Swampbuster was not specifically analyzed due to the timing of the studies, the scenario
in which all government programs were simultaneously removed closely approximates the
provisions of Swampbuster. In general, if Swampbuster had been in effect from 1975 to 1984,
it would have brought about mixed results on farms in the Prairies. It probably would have
been more effective in preventing drainage on larger farms than on smaller farms. This is
because the penalty for draining a single wetland on a large farm would be far greater than for
draining a single wetland on a small farm.?

The Department found that Swampbuster would be effective if its provisions could be
implemented and enforced in the Prairies. Swampbuster may, however, lead to strategic
avoidance tactics, such as increased acreage of nonprogram crops, illegal drainage, or creative
real estate transfers. And, in some cases, drainage may still be profitable in the absence of all
government programs.

A 1986 USDA report which examined Swampbuster in the Prairies also looked at price and
income support programs, using a model farm approach (Heimlich and Langner 1986). The
conclusions were similar to those of the Department’s study. The authors concluded that due
to high program participation in the Prairies and relatively low percentage of land in wetland,
Swampbuster could be a strong sanction against additional drainage. The authors also found
that it could be profitable to drain additional wetlands in the Prairies in the absence of price
and income supports and that some wetlands may be drained for other reasons, regardless of
the Swampbuster sanctions. However, less sanguine results were reached in a further study
conducted by one of these authors (Heimlich 1988). Heimlich estimated that nationally,
Swampbuster would be effective in preventing conversion on only about 35 percent of those
non-Federal wetlands with some probability of being converted to cropland. For the Prairies in
particular the conclusions were mixed, with Swampbuster predicted to be moderately effective
in Minnesota and North Dakota, but ineffective in South Dakota.

20 The contention that Swampbuster would have been more effective on larger farms is speculative, because it
focusses exclusively on the magnitude of the penalty for cultivating converted wetlands. Although the penalty is
smaller for small farms, the lost benefits may be more important to the small farm operator’s profitability.
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Summary and Conclusions

A simulation model and review of past research were used to examine Federal agricultural
programs and income tax provisions as they relate to conversion of prairie wetlands to
agriculture. The simulation model was used to analyze the effect of selected programs on the
economic returns of several representative farms over a 10-year simulation period with and
without wetland drainage. A descriptive study based on a regional literature review and case
studies was conducted, and an extensive body of wetland literature, including some well
recognized, comprehensive works, was also drawn upon. In addition, the Department examined
the extent to which runoff ditches for federally aided roadways have been used by farmers as
outlet ditches for draining prairie potholes and the impact which the construction of Federal
dams, reservoirs, channels and irrigation systems have exerted on wetlands in the Prairies.

From the analysis, it is clear that farm owners are financially better off after drainage than
before and they almost always benefit more from the agriculture programs after draining their
land than if the land had remained undrained.

The issue of whether Federal agriculture, water management, and highway programs as well as
Federal income tax provisions affect wetland drainage and if so, to what extent has been
addressed from a broad national approach, a regional approach, at the farm level, and on a
single wetland basis. The results of this study add to the consensus that these programs, and, in
particular, agricultural price and income supports, have contributed to the conversion of prairie
potholes to agricultural uses. Thus, the issue has been addressed from several perspectives, at
many levels, using various methods, and the conclusions continue to be:

© Drainage of prairie potholes has been generally profitable, even in the absence of
7 government incentives.

@ Federal agriculture programs have made drainage more profitable than it would have
been if these programs had been withheld from farm operators who drained wetlands.
The program that had the greatest impact on wetland conversion in the Prairies was
price and income supports. Other influential programs were cost sharing for drainage
and perhaps indirectly the incentives provided by income tax provisions to overcapital-
ize and the contribution to the financial health of the agricultural sector provided by
below-market rate credit.

© Water management programs have affected a sizable number of wetlands in the
Prairies. The effects have been both direct and indirect, but the major impacts have
come during construction of five large dams and reservoirs along the mainstem of the
Missouri River during the 1950’s and 1960’s. The mainstem Missouri River projects
resulted in the loss of nearly all the riparian wetlands and oxbow lakes in North and
South Dakota (approximately 388,000 acres). None of the losses in South Dakota were
mitigated, and only very minor mitigation occurred in North Dakota. However, ap-
proximately 30,000 acres of wetlands have developed along the mainstem projects, and
the rate of wetland development is expected to increase. It is expected that in the
future the threats to Prairie wetlands from Federal water projects will be much
reduced, because the prospects for construction of new, major water projects in the
Prairies are limited, and the wetland impacts of new projects are likely to be mitigated.

© Highways and highway construction are the only significant factors other than agricul-
ture and water resource development affecting wetland conversions in the Prairies. In a
study conducted by the Department, forty-four percent of the wetland acreage lost was
due directly to road construction, while the majority of the losses (56 percent) were
induced by ready access to the highway ditches. Much past drainage into road ditches
appears to have been in violation of Federal highway aid provisions and existing road
ditches continue to offer an incentive to drain adjacent farmlands. Without enforce-
ment of existing FHWA regulations, wetland drainage into highway ditches can con-
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tinue to be expected in significant amounts. Enforcement is costly and infrequent and
the penalty for violation is not particularly punitive. The system needs to be redesigned
in order to discourage violators and reduce enforcement costs.

Income tax provisions, such as expensing drainage costs, while important to some larger
farm operations, are not generally a strong incentive to drain prairie potholes. This is
probably due to historically low income tax liabilities of Prairie farmers and the small
cost of drainage relative to the overall costs of farming.

Economics is the most important factor influencing prairie pothole conversion, espe-
cially when all the costs and benefits to the individual, such as nuisance and avoidance
costs, are included in the analysis.

Both the literature review and simulation analysis indicate that the payment levels in
the wetlands preservation programs (Water Bank and the Small Wetlands Acquisition
Program) are insufficient to offset the incentives to drain and, hence, insufficient to
induce farm operators to participate in the programs. These research results should be
viewed cautiously. The extent of participation in the preservation programs indicates
their attractiveness to some farm operators is greater than the simulation calculations
and the general consensus in the literature would indicate. The issue of whether the
payment levels are sufficient to induce participation may be mute, however, because
budgetary constraints so limit the size of the programs that the protected acreage is
small relative to developmental pressure and the annual amount of conversion.

There is no simple relationship between the pace of drainage in the Prairies or the
likelihood that an individual pothole will be drained and the presence of selected
government agriculture programs or income tax provisions. However, the direction of
influence of most programs is both self-evident and analytically demonstrable.

There is little incentive for farm operators to restore drained wetlands: once wetlands
are converted to cropland, farm-level economics precludes reversion to wetland.

A combination of changes in landownership and the cyclical nature of agricultural
prices makes it highly likely that most unprotected wetlands will eventually be vulner-
able to conversion. However, it is also likely that many of the remaining wetlands will
be more costly to drain than those already converted.

Swampbuster will be effective in protecting some wetlands and slowing the rate of
conversion in the Prairies if its provisions are vigorously enforced. Swampbuster may,
however, lead to strategic avoidance tactics, such as increased acreage of nonprogram
crops, illegal drainage, or creative real estate transfers. Further, even without such
manipulative strategies, there will be cases where drainage will be profitable despite
Swampbuster’s sanctions. _



APPENDIX TABLE IV-1: FARM TYPES FOR DESCRIPTIVE STUDY

Assumed Assumed
Income Tax Machinery
Farm Type Size Liability Complement Livestock
Small, strictly less than zero to very small-scale no
cash crop® 1,280 acres low
Diversified® about 1,290 zero to very small-scale yes
acres low
Commercial® more than medium to large-scale no
1,280 acres high

2 Similar 10 farm types 3 and 4 in Table IV-2.
® Similar to farm types 5 and 6 in Table IV-2.
¢ Similar to farm types 1 and 2 in Table IV-2.
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APPENDIX TABLE IV-2: DATA REQUIREMENTS AND SOURCES USED

Data ired Sources Used

1. Acres of cropland and pastureland owned and U.S. Census, State Statistical Series
leased

2. HMarket value of owned cropland, pastureland U.S. Census, State Statistical Series,
and buildings Farm Real Estate Market Development

3. Depreciation
a) Salvage value of buildings and other
depreciable items
b) Purchase price of depreciable items
c) Economic life to depreciable items

Econanic Indicators of Farm Sector (EIFS),
Farm Equipment Blue Book

4. COutstanding debt on long-term assets; or
current debt ratio

EIFS, State Statistical Series

5. Current intermediate-term and short-term EIFS
debt
6. Terms for new loans State Banks, Production Credit Association (PCA),
Federal Land Bank (FLB), Local Banks
7. Terms for financing cash flow deficits State Banks, PCA, FLB, Local Banks
8. Family consumption information
a) Age of operation
b) Family size
c) Average annual off-farm income
d) Haximm family living expenses
e) Minimum family living expenses

U.S. Census, EIFS
Local Banks

9. Labor available and rate (both family and
hired)

U.S. Census, EIFS

10, Cropland and pastureland cash lease EIFS, State Statistical Series
charges

11. Annual interest rates PCA, FLB, Federal Reserve Bulletins

12. Crop enterprise information Federal Enterprise Data System Budget Series
a) Seed cost (FEDS), University Budget Series (UBS), and
b) Fertilizer and lime EIFS
c) Chemical
d) Fuel and lube
e) Hachinery repair

£) Other
13. Crop mix U.S. Census, State Statistical Series
14. Crop labor regquirements (monthly) FEDS, UBS
15. Crop yields (average yield each year) State Statistical Series
16. Crop prices each year State Statistical Series
17. Drainage costs Leith and Kerestes (1981)
Nelson et al. (1982)
Farmer (1981)
local ASCS officials
18. Policy guidelines and benefits See Chapter II and McColloch and Wissman (1986)
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APPENDIX TABLE IV-3: REPRESENTATIVE FARMS® FOR FLIPSIM SIMULATION

Region® and Description of Representative
Farm Type® Representative Farm® County
1 Large Montana Roosevelt, MT

Wheat Farms

2 Large North Dakota Edmund, SD
and South Dakota
Wheat and Mixed

Crop Farms

3 Medium North Dakota Foster, ND
Wheat and Sunflower
Farms

4 Medium South Dakota Stevens, MN

and Minnesota Wheat
and Mixed Crop Farms

5 Small South Dakota Hutchinson, SD
Diversified Farms

6 Small Minnesota McLeod, MN
Diversified Farms

# A statistical sampling procedure (clustering) was used to select the original framework of the individual farms.
Cluster analysis identifies groups of observations that have similar atiributes. Variables used included farm size,
cropping patterns, percent pasture land, and rainfzll. All variables were given equal weight. In this exercise the
observations were counties in the Prairies.

5 A map of the representative regions follows Appendix Table V-3,

€ Refer 1o Appendix Table IV-1 for the relationship between these farm types and those used in the descriptive
study.

¢ A detailed description of each representative farm follows in Appendix Table IV-4.
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1. Botholes are inchixdsd when estimsting pastire leases,
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APPENDIX TABLE IV-4: ACREAGE AND ENTERPRISES WITH AND WITHOUT DRAINAGE

o Drainace With Dreinacge
Acres Erterprise Acren Enterprise
large ¥ormt=ra West 1,024 Wheat 1,280
Farm (50% pothale 192 uder eassment 1,920 Festure ard potholes to rent!
density) 64 Fotholes on cooplamd
urer eassmeTt
9 Fotholss on mstureland
urer eassENt
288 TFeshmelad under easament
1,536 Festureland to rent
Total Acres 3,200 - 3,200
2. large North ard Sarth 515 Whest B58 West
Dekota wheat and Mimed 164 CQats 2713 QC=ts
Crop Fammn (108 pothole 101 Qo (1975-1973) 163 (Com (1975-1979)
density) 101 Smfloser (1980-1984) 169 Sunflower (1980-1984)
350 Croplamd uder esssment 700 Festire ard potholes to rent
130 Fotholes an cropland
uder eassETt
70 Fodplss on pastureland
urer eassEt
210 FPestrelayd urder eassETe
410 Festrelad to rent
Total Acres 2,600 2,000
3. Mediom Neeth Dekota 412 ®hsst 689 We=at
Weat ad Snfloser Faon 212 Barlsy (1974-1979) 355 Earley (1975-1979)
(163 pothole dersity) 212 amnflcser (1980-1984) 355 aSnflower (1980-1984)
315 Croplard under eesamatt 155 Pesture ard potholes to et
105 Fotholss on croplamd
urer easerent
15 ERothales on mshoreland
urEr eassment
45 TFestpelar urier easaEnt
56 Pestme to remt
Total Acres 1,200 1,200
4. Medivm South Dekota ad 300 wheat 501 wWeat
Minmescta Weat ard 123 Cem 204 Com
Mixed Coop Fam 87 Soybesms Sovbeans
(10% pothole density) 255 Croplamd wder easamant Fasture ard potholes t rent
85 Fotholes on croplamd
urer easament
15 EBotholes on pestoelard
urer easement
45 Testrelar uder easamett
% Eestrelad to rent
Total Acres 1,000 1,000
5. Smll Sauth Dekota 126 GCom 210 Comn
Diversified Farm 91 Qets. 152 (s
(103 pothole density) 51 86 Soybeens
135 Croplard vnder essament 192 FPesure ad pothnles to rent
45 Fotolss an cooplad
urer eassEnt
19 Fothalss on mastreland
uder easamEnt
57 rastrelsard urer easgEnt
116 FPestureland under rent .
Total Acres 640 640
6. Smll Mirmesota 118 Comn 188 Co=m
Diversified Farm 27 Soybemms 45 Soybesns
(10% pothole density) 27 Cats 45 (Oats
87 Croplad wder esssmEnt
2% Fotholes on aoplad 32 Festre ad potholes © it
wder easamEnt
3 Fothaoles on pastureland
urer esasarEtt
9 Fastrelad uder easaETt
) FPastrelad to rent =
Total Acres 300 320
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Chapter 5:

SWAMPBUSTER AND THE PROSPECTS
FOR REDUCED RATES OF CONVERSION

Since this study was requested in 1984, there has been a significant change in agricultural
policies affecting wetlands. The Wetland Conservation (Swampbuster) provision of the Food
Security Act of 1985 denies farm program benefits to persons who produce agricultural
commodities on wetlands converted after December 23, 1985. The intent is to reduce Federal
subsidies which provide financial incentives to convert wetland to cropland. Depending upon

how it is implemented and enforced, this provision could be an important deterrent to wetlands
conversion.

The effectiveness of the Swampbuster provision in slowing the rate of wetlands conversion is
yet to be determined. However, preliminary studies conducted at USDA’s Economic Research
Service (ERS) indicate that Swampbuster will be effective in preventing conversion of wetlands
to cropland on only about 35 percent of the wetlands which have some potential for
conversion. Although denying farm program benefits to operators who plant on converted
wetlands will forestall conversions in many areas, implementation and enforcement will not be
easy. The impact of the sanctions will vary greatly from region to region, being most effective
in areas where participation in farm programs is high. Exemptions provided in the law and
regulations will limit the application of Swampbuster sanctions, apparently to a greater extent
than was originally anticipated. Farm operators have already found loopholes unanticipated by
the authors of the law or the regulations.

In this chapter, we review the major features of the Swampbuster provision, discuss conditions
under which the sanctions are most likely to be effective, and describe those situations where
the intent of the law may not be realized.

The Swampbuster Provision of P.L. 99-198

Title XII of the Act contains the Sodbuster (Highly Erodible Land) and Swampbuster conserva-
tion provisions, which are intended to promote consistency between national goals for agricul-
tural production and resource conservation. The substantive portions of the Swampbuster
provision are very brief. The provision says that any person who in any crop year produces an
(annual) agricultural commodity on converted wetland shall be ineligible for certain farm
program benefits during that year. The list of programs consists of price and income support
payments, farm storage facility loans, grain storage payments, FMHA loans, crop insurance,
disaster payments, and loans used to convert wetlands. Exemptions are included to make the
law workable.

Although the provisions are brief, some of the implications are subtle and may not be apparent
to the casual reader. Among the more important implications are:

1. Any person is defined in the regulations to include immediate family members as well as
landlords, tenants, corporations, partnerships, joint ventures, and other business arrange-
ments in which the individual has a significant interest, in order to limit the opportunity to
transfer ownership of converted wetlands and thereby evade the statute’s sanctions.
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2. Any crop year means that the determination of eligibility will be made annually. A farmer
can convert wetlands to cropland, and still be eligible for benefits in any year in which he
does not plant annual crops on the converted acreage.

3. A person is determined to have produced annual crops if such crops are planted, since
planting activities can destroy the wetland’s natural values. However, perennial crops (such
as alfalfa or pasture) can be planted without sanction.

4. Anyone who plants annual crops on wetlands converted after the date of enactment is
ineligible for farm program benefits, not only on the crops grown on the converted
wetlands, but on all crops the producer grows during the crop year.! This means that
although farmers are not prevented from draining wetlands by this statute, if annual crops
are planted on any of the drained areas, the farmer loses farm program benefits on all his
operations.

If strictly enforced, the Swampbuster provision has great potential for reducing incentives to
convert wetlands to cropland in situations where denial of farm program benefits will have a
significant impact on a farm operator’s income. Where denial of benefits has only limited
impact on farm operator income, the provision will be much less effective. In states where
farm program participation is low, such as Florida and North Carolina, Swampbuster will do
little to deter wetland conversions. (See Table V.1.) Participation in farm programs varies not
only by region and crop, but also according to market conditions. Lower rates of participation
are expected during periods when prices are high. For example, USDA statistics indicate that
34 percent of wheat production was in the loan program in 1985 when prices were low, but
only 2.0 percent was enrolled in 1974 when prices were high.

A final consideration in analyzing the statute’s potential effectiveness is that even in areas
where program participation is high, enforcement of the Swampbuster sanctions will not be
easy. Provisions exist in the law and regulations which permit crop production on converted
wetland, and seem at variance with the underlying conservation purpose of Swampbuster.
These issues are discussed in the following section.

Features of the Statute and Implementing Regulations Which May Reduce
Swampbuster’s Effectiveness

The previous section discussed Swampbuster’s probable effectiveness in deterring conversions
based on the underlying philosophy of the provision. Clearly, this segment of the Act will not
prohibit wetlands conversions. It denies farm program subsidies to farm operators when
converted acres are cropped, substantially increasing opportunity costs if the farmer partici-
pates in subsidy programs. Farm operators who grow crops that are not eligible for deficiency
payments (e.g., soybeans) or for price supports (e.g., fresh vegetables), who convert wetlands
for agricultural purposes other than planting annual crops (e.g., pasture), or who elect not to
participate in agricultural programs® are essentially unaffected. Denial of benefits is the law’s
only sanction. :

Swampbuster’s effectiveness in deterring wetlands conversions is further compromised by

specific language in the Act and by the way the regulations are being implemented. Three
features of the provision which can undermine its effectiveness are discussed below.

! A participant in a joint operation (e.g.. 2 partnership, a corporation, a family enterprise) can trigger the
Swampbuster sanctions for that operation by producing an annual, agricultural commodity not just on the farm
held by the joint operation, but also by producing on a converted wetland located elsewhere and not owned by the
joint operation.

2 There are many reasons why a farm operator might decide not to participate in farm programs. One of the more
common is that if the market price for the producer’s commodity is sufficiently high, avoiding the programs with
their attendant constraints may be economically advantageous.
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Annual Determinations of Eligibility:

When a farm operator applies for farm program benefits, a determination must be made by a
USDA official as to whether wetlands were present when the law went into effect on any of
the land which the applicant owns, rents, operates, or has an interest in. If wetlands existed on
any of these lands at the time of enactment, the applicant must certify that he will not plant
annual crops during the current crop year on any wetlands which have been converted since
the law was enacted or which he converts during the crop year.? The statute provides no
sanctions for conversion of wetlands, as such. For example, a farm operator may destroy
wetlands for non-agricultural purposes, such as roads, building sites, or storage areas, without
sanctions. He may convert wetlands to perennial crops with impunity. The sanctions are
triggered only for planting annual crops on converted wetlands in the current year. A farmer
may plant annual crops on converted wetlands in one year (say, a year in which commodity
prices are expected to be high enough to offset the loss of farm program benefits) without
jeopardizing his program eligibility in future years.

TABLE V-1: FARM PROGRAM PARTICIPATION IN
CRITICAL WETLAND STATES, 1984

Enrollment as a

Enrolled in Percentage of
ARP* Base Used for
Area (million-acres) Acreage Crops**
Florida 0.1 19.2 35
Prairie potholes
North Dakota 13.5 74.7 47.4
South Dakota 6.3 52.5 35.7
Minnesota 7.6 57.0 35.7
Subtotal 27.4 63.2 40.7
Nebraska 9.3 65.2 43.9
Lower Mississippi
Mississippi 1.8 55.6 285
Louisiana 1.3 60.0 26.5
Arkansas 25 50.0 31.3
Subtotal 5.7 53.8 29.2
North Carolina 0.6 21.1 119

*ARP = acreage reduction programs.
**Includes cropland harvested, crop failure, and cultivated summer fallow. Data are for 1982.

Source: Ralph E. Heimlich and Linda L. Langner, "Swampbusting in Perspective." Journal of Soil and Water
Conservation, July/Aug., 1986.

3 This determination and certification must be made every time that an individual applies for benefits.
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Further, Swampbuster imposes no real harm on a farm operator who violates his certification
that he will not plant on a converted wetland during the year. If detected, the operator loses
his program benefits for the year, the same economic sanction he would have experienced had
he been truthful about his intentions.*

Limitation to Annual Crops:

The statute defines "agricultural commodity" as crops planted and produced by annual tilling
of the soil and sugarcane. Consequently, there are no sanctions for the conversion of wetlands
to produce perennial crops (such as alfalfa or pasture grasses) or for the planting of trees.

The Swampbuster provision parallels the Highly Erodible Land conservation provision (Section
1211), the so-called Sodbuster provision. Since perennial crops provide good soil protection,
the exemption for the conversion of uplands to perennial crops was consistent with the
conservation of highly erodible land. However, it is not compatible with wetlands conservation.

Determination of Commencement of Conversion:

In an effort to make the application of Swampbuster as equitable as possible, Congress
provided for some exemptions from the Swampbuster sanctions. Notable among these is the
exemption for converted wetlands whose conversion was begun before the date of enactment of
the statute (Dec. 23, 1985). Congress apparently intended to permit farmers who had invested
“substantial funds” in ongoing or imminent projects io complete the projects and thereby
recoup their investments. The final rule reflects this intent.

Under the final rule the ASCS is responsible for making commencement determinations, and
must consult with the Fish and Wildlife Service on each determination. The ASCS has
delegated this authority to the county committees. County committees are composed of local
residents, usually farmers, who may find it difficult to make decisions which will adversely
affect their neighbors. Consequently, the objectivity of the exemption process may have been
compromised by allowing the county committees to make the commencement determinations.
In particular, Fish and Wildlife Service field offices report that the county committees do not
apply a consistent definition of a substantial commitment of funds when making commenced
determinations, and do not provide timely notification of commenced hearings (sometimes
providing notification after the hearing has occurred).

Clearly, the statutory language is consistent with a number of instances in which wetlands can
be lost, but there are no sanctions. The impact on wetlands of these limitations is being
evaluated, and will be brought up for discussion during consideration of the 1990 Farm Bill.

Limited Evidence of Effectiveness

There is no firm empirical evidence yet on the extent to which the Swampbuster provisions
have reduced wetland conversions to agriculture. Fish and Wildlife Service personnel continue
to observe such conversions, however, especially in the Prairies. Indeed, in 1987 drainage rates
in North Dakota and Minnesota were the highest in a decade. Simulation analyses conducted
by the Department on the Delta and the Prairies indicate that Swampbuster has great potential
for reducing the incentives to convert wetlands to agriculture. However, a study conducted at
the Economic Research Service, USDA estimates that for almost two-thirds of wetlands
vulnerable to conversion nationally, Swampbuster will be ineffective, either because the crops
likely to be grown on these wetlands are not program crops or because farm operators in those
regions do not rely heavily on government payments (Heimlich 1988).

* Submitting a false claim to the Government is, of course, 2 prosecutable offense, and could be pursued through
the courts or administratively under the Program Fraud Civil Remedies Act.
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Summary and Conclusions

The "Swampbustei'" provision of the Food Security Act of 1985 denies farm program benefits
to persons who produce agricultural commodities on wetlands converted after December 23,
1985. The statute does not provide sanctions for converting wetlands to agriculture or any
other function. The sanctions are only for planting annual crops during the current year on
wetlands converted after enactment. As a result there are numerous instances in which
wetlands can be lost, but the law provides no penalties.

The intent of the law is to reduce Federal subsidies which provide financial incentives to
convert wetland to cropland. Depending upon how it is implemented and enforced, this
provision could be an important deterrent to wetlands conversion. However, Swampbuster
cannot be expected to eliminate the conversion of wetlands to agriculture; at best, it will only
reduce the rate of conversion.

The effectiveness of the Swampbuster provision in slowing the rate of wetlands conversion is
still uncertain. Although the Department’s simulation analyses in the Delta and the Prairies
indicate that Swampbuster has great potential for reducing the incentives to convert wetlands
to agriculture, a study conducted at the ERS, USDA estimates that nationally, Swampbuster
may be effective on only one-third of wetland acres vulnerable to conversion to cropland.
Denying farm program benefits to operators who plant on converted wetlands will forestall
conversions in some areas, but the impact of the sanctions will vary greatly from region to
region, being most effective in areas where participation in farm programs is high. Further
analysis of the effectiveness of Swampbuster is necessary in order to assess the likely protection
offered by current conservation provisions and to evaluate potential changes in the provisions
for the 1990 Farm Bill.
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Chapter 6:

RECOMMENDATIONS

Efforts to offset the environmental effects of Government programs which promote develop-
ment of wetlands have a long history, but until recently they were confined primarily to special
provisions in the tax code or mitigation expenditures. As an instrument for social policy, the
tax code can be unwieldy and imprecise, and attempts at mitigation can be costly, technically
difficult, and frequently ineffective. Although directly restricting those programs and subsidies
which encourage undesired development would seem to be a preferable approach, it is an
approach which often encounters insurmountable opposition. Typically, such programs become
entrenched and difficult to restrain because the beneficiaries come to view the benefits as
entitlements. However, in 1981 with passage of the Omnibus Budget Reconciliation Act
(OBRA), the Federal Government adopted a bolder, more direct course of action.

OBRA directed the Secretary of the Interior to identify unprotected and undeveloped coastal
barriers, and prohibited the issuance of new Federal flood insurance coverage in such areas.
Subsequently, the Coastal Barrier Resources Act (CBRA) made any new development projects
in the areas designated by the Secretary ineligible for most Federally financed assistance
programs. These changes eliminated an inherent contradiction in Government policy: programs
designed to protect fragile coastal barriers existing simultaneously with programs which
countered the protective efforts by promoting commercial development. At least some of this
commercial development would have been financially unattractive in the absence of Federal
subsidies.

In 1983, the Secretary of the Interior suggested that Congress consider expanding the applica-
tion of the CBRA concept and establishing subsidy-free wetland zones in which most Federal
programs would be ineligible to function. The proposal had a number of objectives:

@ Discourage economically inefficient and environmentally unsound development;

@ Promote a stronger, more competitive economy by restricting Federal programs which
distort market signals and destroy initiative;

e Foster Federal budgetéry savings at a time of growing deficits; and

@ Conserve environmentally significant wetlands with a minimum of Federal involvement
and economic disruption.

Although this proposal was received favorably and enjoyed considerable support, Congress

decided that before adopting such sweeping legislation, a study should be conducted to identify -

those Federal programs which have a significant impact of wetlands. In this way it was hoped
that whatever efforts were ultimately undertaken to conserve wetlands could be crafted and
tailored more precisely to the problem.

Thus, when this study began, it was thought that the recommendations which would emerge
from it would likely be along the lines of CBRA. Since the study was initiated, however,
Congress has enacted three significant pieces of legislation which affect wetlands:

e The Food Security Act of 1985 with its Swampbuster provisions;

@ The Water Resources Development Act of 1986 with its provisions for increased cost
sharing and emphasis on the benefit principle for financing government programs; and
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® The Tax Reform Act of 1986 which eliminated those provisions of the tax code which
encouraged conversion of wetlands to farmland at a time of agricultural surplus.

These new laws have the potential for solving many of the economic and environmental
problems which were identified during this study. As a result, there seems little need to
recommend comprehensive legislation similar to CBRA. Instead, the recommendations below
build on the foundation established by these landmark statutes. It should be kept in mind,
however, that for some wetland areas, development is so profitable that eliminating Govern-
ment subsidies will not significantly reduce the rate of wetland conversion and degradation.

In developing these recommendations, the Department considered: first, ways of improving the
administration of existing programs so that they would be more compatible with conservation
of wetlands; secondly, promulgating new regulations under exxstmg authorities; and finally,
suggesting new statutory language.

1. Flood control, drainage, and other water projects:

a. Require that new Federal water projects affecting wetlands be financed in accordance
with the benefit principle of public finance, i.e., each beneficiary should bear the cost
(including interest costs and any wetland opportunity costs) of generating his benefits.

The Water Resources Development Act of 1986 (WRDA) constitutes an important step
toward equitably allocating responsibility for financing water projects. The WRDA
establishes a minimum cost-sharing contribution of 25 percent for non-Federal sponsors
of flood control and drainage projects constructed by the Corps of Engineers. It initiates
cash contributions by non-Federal sponsors, requiring that the cash contribution be at
least equal to five percent of the construction cost. (Although many of the benefits of
past projects have accrued locally, historically there have been no cash [only in-kind]
contributions by the non-Federal sponsors.) The Act makes the non-Federal sponsors
responsible for all operations and maintenance costs and half the cost of development
and design studies. Further, by prohibiting the use of certain calculation techniques
which have been used previously to artificially inflate benefit-cost ratios, the WRDA
- lends support to the efforts for standardized, objective evaluation criteria for public
projects. -

With passage of the WRDA, Congress has made substantial progress toward eliminating
the subsidization of flood control, drainage, and navigation projects as well as reducing
the construction of inefficient projects. However, the WRDA applies only to projects
constructed by the Army Corps of Engineers. The concepts of efficiency and equitable
cost sharing based on allocation of benefits are well-established. They should be ex-
tended to all new water projects affecting wetlands.

To this end, all Federal water resource development agencies are operating under a
Presidential directive to seek new cost sharing arrangements with non-Federal project
sponsors. The directive specifies that project beneficiaries should bear a substantial part
of the costs of all project development. Pursuant to this policy, the Bureau of Reclama-
tion has recently negotiated a 38 percent share of construction costs for the non-Federal
sponsors of a water development project.

The cost shares specified in the WRDA reflect a clear goal, and both equity and
efficiency will be served better if only those activities which reflect legitimate national
objectives receive Federal fmancing, and non-Federal -benefits are paid for by non-
Federal sponsors.
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b. Require that any agricultural benefits of new Federal water projects affecting
wetlands be evaluated using commodity prices which reflect resource scarcity and are
free of effects of agricultural programs and subsidies.

Traditionally, prices which include the effects of agricultural programs and subsidies
have been used to evaluate the new agricultural output attributable to a water project.
These artificially maintained prices consistently overvalue the agricultural output, and
may have resulted in some projects being undertaken which were economically
unjustifiable, but which appeared (erroneously) to be worthwhile investments.

2. Tax code provisions favoring conversion:

Extend the provisions of Section 403 of the Tax Reform Act of 1986 to gains from the
sale of all converted wetlands.

As a precaution against the possible future reinstatement of differential tax treatment
for capital gains, Congress singled out gains from the sale of wetlands converted for
farming and specified that such gains be treated as ordinary income (P.L. 99-514, Sec.
403). In order to extend fuller protection to wetlands, the Department recommends that
this provision be amended to apply to the sale of all converted wetlands, independent of
the purpose for which they were converted.

3. Federally aided highways:

a. Establish appropriate penalties for encroachment into drainage ditches for federally
aided roadways or Federal highways.

Much past drainage into road ditches appears to have been in violation of Federal-aid
highway regulations, and existing road ditches continue to offer an incentive to drain
adjacent farmlands. At current levels of enforcement of existing regulations against
encroachment (23 CFR 1.23 and 645.2091), wetland drainage into the rights-of-way on
federally aided roadways can be expected to continue,

FHWA regulations in effect since 1960 state that highway rights-of-way shall be devoted
exclusively to public highway purposes unless the Administrator finds that some other
use is in the public interest and will not impair the highway or interfere with traffic. No
such finding has ever been made.

Enforcement is costly and infrequent and the penalty for violation is not particularly
punitive. Although offenders are occasionally forced to plug drains, current enforcement
practices provide little disincentive to use highway ditches for wetland drainage. An
enforcement/penalty system, which does not pose much of a threat to violators, cannot
be self-enforcing. The system needs to be redesigned in order to discourage violators
and reduce enforcement costs.

b. Require that States and the Fish and Wildlife Service engage in pre-development
consultation for highway or roadway projects receiving Federal Highway Administra--
tion funding.

Despite the existence of a framework for early coordination, the Service sometimes has
been unable (due to resource limitations) to participate fully in the planning for
federally aided highways. In such cases, the Service may not get involved until after
State agencies have applied to the Corps for 404 permits. Thus, opportunities have been
foregone to alert State highway planners and local entities to the presence of wetlands
and other environmentally sensitive resources and to advise them about avoiding adverse
project effects. With participation by the Service coming late in the planning period,
options for changing the design of projects have been foreclosed or limited.
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The FHWA has just issued a report (prepared jointly with the Corps, EPA, FWS, and
NMFS), identifying a variety of practices and techniques for making the early coordina-
tion process for federally aided highway projects more effective. Adoption of the
procedures identified in the report will go a long way toward solving many of the
inadequacies in the consultation process. Congress should encourage the States to
implement the proposed procedures, and the Service will make every effort to utilize

these procedures to resolve early on any differences with Federal and State highway
agencies.

4, Conservation initiatives:

a. To the extent permitted by budgetary constraints, encourage the development and
implementation of projects for the creation, protection, and restoration of wetlands in
conjunction with authorized projects for navigation, flood control, and drainage in the
Lower Mississippi Valley.

Activities of this nature have been authorized by Congress with the intention of
mitigating the environmental effects of past projects and providing mitigation concur-
rently with construction of present projects. Of course, authorization to undertake an
activity does not ensure that a budget request will be forthcoming (especially when the
activity is not the principal mission of the agency) nor does it guarantee an appropri-
ation by Congress with or without such a request. No request has been made for the
above wetland conservation activities, and no funds have been appropriated. Higher
priority could be given to these activities within existing funding levels in order not t0
add to the Federal deficit.

b. Extend the mitigation requirements of the Water Resources Development Act of 1986
to all projects which affect wetlands.

Section 906 of the WRDA requires that mitigation for the fish and wildlife effects of
any new water projects constructed by the Corps (including projects previously au-
thorized, but not yet under construction) be conducted either prior to or concurrently
with construction; authorizes mitigation for fish and wildlife damages resulting from
past, present, or future projects; and requires that a mitigation plan accompany any
proposal for authorization of a new project. The Act also initiates cost sharing for
mitigation, thus recognizing mitigation as a legitimate responsibility for non-Federal
SpONSOrS. ;

As noted previously, the WRDA applies only to projects constructed by the Corps. If
mitigation is a desirable Federal objective, then it is appropriate no matter which agency
undertakes the project. '

c. To the extent permitted by budgetary constraints, take advantage of temporarily
depressed prices for wetlands by accelerating planned acquisition and easements and
encourage State, local, and private organizations to do the same.

The reduction of economic returns to agricultural development of wetlands due to the
current economic climate and the recent legislative reforms creates a low-cost (perhaps
temporary) opportunity for conservation of priority wetlands. Current economic con-
ditions in the agriculture sector have depressed the market value of some wetlands. Tax
reform together with the Swampbuster sanctions have complemented this trend in land
values. As a result, landowners are willing to sell their land or grant conservation
easements at prices significantly below those which prevailed during recent years.

111



The Federal Government has a well-developed wetland priority system and an active
acquisition/easement program. But the Federal Government has insufficient resources to
resolve the problem of wetland conservation by itself and legitimately should not be so
relied upon. Congress should seek ways of encouraging greater State, local, and private
conservation efforts.

d. Encourage State and local agencies and private conservation organizations to partici-
pate in cost sharing for wetland restoration projects with landowners enrolled in the
Conservation Reserve Program.

The Conservation Reserve Program (CRP) provides annual rental payments to farmers
who enroll their highly erodible cropland in the CRP for 10 years. The program also
pays for half of the cost of conducting required conservation control measures. Many
eligible properties contain existing or drained wetlands, and one of the approved
conservation practices is the establishment of shallow water areas for wildlife, e.g.,
restoration of wetlands. '

As of March, 1988, only 1,467 -acres of the approximately 23 million acres enrolled in
the CRP involved the establishment of shallow water areas for wildlife. In part this is
because the cost to the landowner of restoring wetlands is higher than the cost of
planting grass and because landowners fear that they may not be allowed unrestricted
use of restored wetlands following the 10 year enrollment period. There is evidence that
many more CRP participants would engage in wetland restoration if they were relieved
of the higher costs and assured that at the end of their enrollment period their use of
. the land would not be restricted.

Estimates by the Service suggest that there are a significant number of wetland basins in
the CRP and that they could be reestablished at modest cost, e.g., 10 percent of CRP
lands in the glaciated portions of Illinois, Indiana, Iowa, Minnesota, and Wisconsin
could be restored for $100-$250 per wetland basin. Towa already has a cost-sharing
program for restoring wetlands on CRP enrolled lands. Other States and private
conservation organizations should be encouraged to follow their lead.

5. Tailoring existing 404 regulatory program:

Recognize the special importance of Prairie Pothole wetlands by encouraging the
Secretaries of the Army and Interior and the Administrator of EPA to closely monitor
and coordinate the interagency review of this region’s wetlands.

The Corps of Engineers’ program implementing section 404 of the Clean Water Act is
one of the most important Federal processes for regulating activities affecting wetlands.
Normally, persons seeking to conduct activities that would result in the discharge of
dredged or fill material onto wetlands must obtain a permit from the Corps. In an effort
to manage the workload and administer the program, the Corps has issued several
nationwide permits (general authorizations to proceed with the proposed activities
without full review by the Corps or the resource agencies). One of these nationwide
permits allows for filling of less than 1 acre in isolated wetlands. It also places some
reporting requirements on fills of 1 to 10 acres, but these larger fills do not all receive
full review by the Corps or the resource agencies. This program notwithstanding,
extensive loss and degradation continue to occur to small wetlands (1-10 acres) in the
Prairie Pothole Region.

Small wetlands in this region are known to be functionally important, especially to
migratory and nesting waterfowl. Approximately 36 percent of all Prairie wetlands are
smaller than 10 acres. By closely monitoring the interagency review of this region’s
wetlands, the agency heads can determine whether the regulatory program needs to be
revised and greater protection extended to the small wetlands in the Prairies.
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